
CIRCUIT DESCRIP1*ION 

CHANG.ES 

COMMON SYSTEMS 
TRANSMISSION TEST LINE OR 

TEST 'I'RUNK CIRCUIT 
CROSSBAR, MANUAL1 PANEL, 

STEP-BY-STEP, PBX, OR TOLL OFFICES 

D. Description of Changes 

D.l Revised wiring to relays OSA of Fig. B, OSA of Fir~. F' .. and 

APPENDIX 3!t 
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Tl of FS?l to eliminate blowing of G fuse in Flg. 18 by 
momentary closure of' batter:y to ground through E.MB rela.y contacts. 
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CIRCUIT DESCRIPTION c~ !)- {;~e~ 1,Jo-c}1 
ISSUE '{H 

1-~.P Pi:f~J.[I I)( ,21~ 
L) i~' tl I !3 f:; 1J ]~: ~;~ 1 I'.i 

cor~lf¥1Ql\J SY'S.rr.ElV]tl 
'.,;,.hf,.:J,,&.•11.0S.1.0l;, ';;Ed.;..' Llkis OR 

TE; :3 T ,rl: R.U~;J]{ ('.; I.RC ·u :r~:, 
CRC•SSBAF~., l~iAlflJAL., Pt~~f~J:l~IJ, 

i;:~·J:'..L~J; - !::Lt:- t.L.L.t~f-., P b~li!I. ., lJ .K ·J:V .Ld,.,i. ()_F.·'F'iC ~ 

CHANGES 

A • Cl1a,'lr) ed artd Added Fune t 1 or1.s 

A.1 Provides for timed on-hook supervision 
1~·:rorn B:s.'"r:::-!."~t)I~ rn.akin.g m:tl:li'l'w'a,t t~ a~rtd 

loop-around tests aa well as bR}RnrA te~mt­
natlcn tii:':'f~t.J. 

1\ "· 2 f'r,r,:i.\JJ .. dt;f') ( f;it::r~ ~Jpt~.1.(}11 !~(~) :f(.Jr~ l~t1.,·.~ l~ t.: .. ~r.JtjtJS 

off-hook supervision from FS79 for all 
tests in step-by-step PBXs with the tra~sfer 
fer1tu.i~e .. 

for 

A.4 .tt1f)·:1 t:J J :f(:-r~ 
tf; :ri:rn.tria 1~ i(>11r&. * 

B. l To prevent. the bothersorn•~~ Ln1,c:,rJ r~::: 1efase 
of- tht- re·.f..11E~r·er~ce t~r•1.Jn~t (J1...;,1· 1.r.~~?~ ;;:;t r;!.f.::·r--~J f; ~:-~ 

of tests using Plg. 2: 

(a) Relay LA is mr:Jde opt1ont':d 

(b) F~E:: lr.1.;:r s I.,A ~ .... l a!:~~1 Li; -2 ~ 
and two 186A contact 

EL :ri ~'~tr: L~ .L~ 1~ f;, l fJ, :i .~ 
t~ :1, C) ]:"1 I'l (:, t . .,, 

works are made optional 

(c) The ccmb.:Lnaticn 
1~ ,l ~~j • !!J" [:l.r'J (J K l. r::: , nil /1 f;' 

D.l In Table AJ item 11'{ is added to pro­
v:ldf~ an a.r)I).lica ti•~,ri ·t.t1<:t·t, t~_..;c1.l.1r:~t~r~. :t~k1c 

n e 1fl rna11 ll li 1 t~ (; st .f~ r~ a ffif~~ ( [¥1~I' .P' ) } [31) ~•· ~iafj -=~;e. 7~~ == (; l .t fl 
the toll switching system. 

D.2 Note 309 is revised. 

D.3 In Table 3 0xh,;. :i;.,,tc ~.:.c'; _. cctlcns H.~ .J J 

N, and Pare rated Mfr Dis~. 

D .4 In Table B., referimce it, mad,;;! tc 
BSP 105-335-503. 

D .:: ~~c/~:~~s T;~~;it; !?2 :i t!~'•30~';7 ~c~~;;;tt;~;; 
(appl:Lcable tc) dra.w:tng t,hrou.gh Issut: 19B) 
are rnadf~ t';,o:r~ c l;;11~1·tJt~ a.ncl il.Ccti:r~a.cy· ~ 

D .. 6 In FS71, 1n option XN (2-dB pad), 
0 apa 0 1ta~ P 1s designated D, G option. 

D .• 17 In Af)f) -~1g; ~ '~ll _~ re·v1si()n.ti a.x~-~? rna.a,c i=>t?·r 
I) *-6 ~ 

D.8 In App Fig. 71, the valuL uf r~s1stor 
P2 (option a) is corrected. 

l>J C'.i t,; ~~: J . r~~;1 .1, ,:;:: r~ f.~ \~· ~l i3 ie <:i t f) ~a. r r;t :r f:;; :f e .r~ e r1 c· €~ 

to AIC No. lA tern for use with FS7l. 

In T;:ihJp A* 
removed .f:rom 

t () f;J() 1: (: .32 t+ 1 f• 
J .31(), aricJ. 

D.11 in P!g. 2, relay LA is re:11oved and 
d E~ rs 1g,na tEc·d I.;iig , ,J ., and , K and L are 

,1rJcle(l t.() l)l'"O·~~.ldt} Ji cJr~ a,ri t);::;1t;.tt)r-1c:1.1 t1.1:1si.-t1. ,,:i fOJ? 
the elimination of undes1rablt· timed release 
cf an established connection after the dis­
connect of the other connectiori, 

;;~;c· i~dd :i~~~c;~;n~~:a~~~;! t ;~;;;'.~ ;~ w ~:~'.:1r/:'.~;n·~~~-~ i~;~<~: -~ 
XP will acaompl1sh the same purpose. 

D.12 Notes 102 and 104 are revised per 
])*1.l.~ 

D, 15 

D,19 Per agreement with WECo, the follow-
!.ng changes ,2u::'e made a rG-r<:':c vrd 

basis and are applicable to seu~s 198 and 
(~:().,,+\ (J.t"'l; ti:'"l~'.i' =:rt~f~· (~l°'I (l.f':q~e E). ltJ ~!'.·r~fi' fl:t'·C -
1./ 1►ou s J► ~'l w~:rz.,c rJ t)r1 I.J) :I-·~2·() .• t, a.rt~:j 
~()(_; * 

connecting rererence to 
.la J.t·t:1~Y;~~.,,i-,,:<~ :t .c;;.,,,IT; l~=,-t~<:i ~::.l tu·_i<J 

_T) Q? ·1. I~·~\ :F·:~1.i.~ .~ 4t~l· ~11 .\~\. ►UJ;)C: :r .f 1.►l.l,O\J~~~ ,~~ :t.r~:tr;~~~~ .~:~ (>r-
() ~P 1:. ::L 1t, rJ Yt1f1 j~ .E; r~ ~Jrn t) \J ~r., t:l ~ 

PrinteO in U.S.A. 
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Tl I and 79, :references to 
H~ J, N1 and Pare removed. 

v rn FS79, designations or winding ter­
nd_t,rLl ·+ ur re lay;;, OSB a.nd OSM are 

D.2~ ln tl1e oircuit is redesigned to 
add f~atu~~a described 1n A.1, A.2, 

l)~ --1J~1 -~~~:ii) .Ft:L~~-~-'Tl, 1''7, and 79, r·eferences 
tc, cptiuns B, eJ, N, and P are removed . 

in App Pig, 79, contact coordinate 
deaignaticnc for all relays are revised 

cordance with D.24. 

In ?ig. 79, optional designation 
resistor RL~ is changed from L to M. 

<:' u, 'I'ablfi !1, l.tems _3081 331, 3:36 through 
:, and j;,,7 are re\.'ised. 

I rj (! • ( ~ :., .! ,,.,.' ~ ~ : .: ~~ 

G tt b ! ·at:! ~ld l ri,:I; : 

[~!! •';"· 
;:: .. ii- ·,,: * 

:';h ':ii'iHfL thls c1rctLit is seized at its 
r-1r"~3t ec>dE f::r1t:~x'l,:=l tJy· th(: tr1r1dern se-

1!":'•e t. ,,r} the ;;.hcrt-c1r::;u1 t on the T and R 
jJ•~F::: rnw, the eonnec ted ci:rcui.t wil1 
:::pcr-atf• re:lay A ur the f':Lrst f'l.g. D. 
uperetlun uf relay A operates slow-release 

•:• n , -, ' 1 x f' ' r J. ', F ' e ,, 2 '7 • rp,... c pc :r 
er :t't' SH opt,:catt:a relay LAl or 

,t 1( ~Jri(j e t):rir~t~(! t ti gr"tiUt1d ·t() t, t1e S lead 
h0ld the tandem conn2ction, since the 

0 elay ma~ release during supervision 
'I'he opt:,r•ated LAl relay returns 

;:,1.lf.H."r'Vi:::lon. 

When the second code entry to this 
circuit is seized by a tandem selec­

\.ur,, the A rel.a~· er thr.~ second Fig. D 
~ ratcss ln turn operating relay SR or the 

''J•GurJ:: f?:1.g, ;;::-7, The r,;;perat1cn of relay 
t;H -:}r•erate ,;; 1·e1ay LA2 of Fig. K which re­
'vu.r-,;,:, uf'f-hcuk superv1s1o:n. .Relays LAl 
rt·t~tJ ]~l~.2 (J J:>e:rita t~ecl : 

Remove the voice-frequency termina­
tions t·rom the T and R leads of both 

,:;-n'Lr.tc,::,. 

(b) Connect the T and R leads of both 
entries together through capacitors 

Tl and Rl. 

5.08 When testing is completed and either 
entry to the loop around 1s discon­

nected, the associated relay LA- is re­
leased, returni:ng the voice-frequency ter­
minations to the T and R leads of both 
entries. However, off-hook supervision 
continues to '.oe r1;!'turned on the eonnected 
entry, thereby e11mi.nating trcubleaci:ne 

i-~:e~i~~~1f5!s d~~!~~r!d s~~i~~r~~l t:~!~ · 
both entries are disconnected 1 releasing 
their respect t ve A a:nd SR re lays . 

1?IG * L PROVIDE!> 

5.09 When this circuit is seized at its 
first code entry hy the tandem selec­

tor, thti short-circuit on ·tt:e T and R leads 
from the connected circuit will operate 
relay A of the first F:lg. D. 0perat1.on o.f' 
relay A operate r3 slc-w-release relay SH cf 
the first Fig. 'c.~7. The cper•atio:n of relay 
SR opera .. ~e s relay LA1 of' Fig. L and con­
nects i:i::round to the S lead to hold the tan­
dem co~nection, since the A relay may re­
lease durin~ ::1uPervision chanaes. The 
operated LAl reiay returns off-hook 
sup-er-v~1s:l()fj i. 

5.10 When the second cede entry to this 
circult is seized by the tandem se­

lector, the A relay of the second Fig. D 
operates, in turn operating relay SR cf the 
second Fig. 27.. l.'he operation of relay SR 
operates relay LA2 c.f' Fig. L wt1.ich retur•ns 
o.f'.f-hook supervision. Operated relays 
LAl and LA2 operatf: relay LI\. Relay LA 
operated: 

(a) Hemoves the vc-1ce-frequeney term1-
na.t.ions frorn the 'I and R leads of 

both entries. 

(b) Connects the 'I' and R leads o:" both 
entr.:tes t;c,geth;ar through capacit,ore 

Tl and Hl. 

5.11 See 5.04. 

5.12 When testing 1s completed and either 
entry· to the loop around is discon­

nected,, the associated relay LA- and relay 
LA are !'ii;~leased, returning the voice­
frequency terml.nations tc the T and R leads 
of both entries. However, off-hook super­
vision ccntirn;t-es to be returned on the 
connected entry, thereby eliminating 
troublesome timed release during a series 
cf tests. The circuit is restored tc nor­
mal t"ihen both entries .r:1:r•e disconnected, 
releasing their respective A and SR relays. 

F-\3 In Section II, replace 6 .12, 6 .13, and 
6.11+ w'lth the f'oHowing: 
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6.12 When the circuit is seized on a 
milliwatt call, ground over lead S 

operates the S relay of the associated 
Fig. 34. Relay S (f'irst Fig. 31.;.) operated: 

(a) Connects terminals 2 and 4 o.f .in­
ductor .A to trio ringirnz: and to 

return off-hook r;.upervis.:!.on. -

{b) Partially closes operating path of 
relay LA. 

(c) Partially closes operating path of 
relay OSM. 

(d) Operates relay ST. 

Relay ST operated: 

(a) Grounds lead ST to start the milli­
watt supply where a start lead is 

required ( ept:!.on X,J). 

(b) Provides off-normal grounds to 
F879. 

(c) Activates 175-ms TMl timer which 
operates relay Tl. 

Relay Tl operated: 

(a) Leeks cperatt~d to relay T2 released. 

(b) Deactivates 1:PMl timer. 

(c) Operates relay OSM which locks 
operated to rf~lay 31:P. 

(d) Activates 5.5-second TM2 timer 
which operates relay T2. 

Relay OSM operated: 

(a) Hemover3 the voice-frequency termi­
nation, resistor RLl, from leads 

T and H. 

( b ) Removes dunuoy le ad re :Ji st er HL2 
from the milliwatt supply. 

(e) Connects milliwatt supply to leads 
T and H. 

Relay 'l~ operated: 

(a) Deactivates TMl ti.mer. 

(b) Relear~es relay Tl which deactivates 
TM2 timer. 

(c) Operates relay T3. 

Relay T3 operated: 

{a) Releaaes relay T2. 

Relay T2 released: 

(a) Activates 5. 5-tiecond 1rM1 timer 
wh1ch npe~atoq Pe]ay r~. 

Relay T1 operated t 

(a) Activates 1-second TM2 timer which 
operates relay 1:P2. 

Releases relay OSM. (b) 

{c} Returns on-hook supervision 
(unless ut", d.uL XO ~'!.;;:, pr(,Vided) • 

(a) Disconnects milliwatt supply from 
leads T and H. 

{b) Connects resl:::,tor RLl t,o leads 1r 
and R. 

(c} Connects re~:1:tstor RL2 to m11Uwatt 
supply. 

Relay '1""2 operated: 

{a) Operates relay T4. 

Relay T4 operated: 

(a) Releases relay Tl. 

Relay Tl released: 

(a} Returns off-hook superv1s1on. 

(b) Releases relay T2. 

(a) 

(b) Actj:vate;:;; 30-second TMl t.imer 
~:perate•;::; r'i'.::'1ay Tl (option XD, 

v1ded) . 

Relay T3 released: 

(a) Releases relay T4. 

(a) Activates 175-ma timer which oper­
att: s relay Tl ( option )J) or XE J 

prov!ded). 

6 .13 'I'he cycle cf operation is then re-
peated f'rom the 1n.itia1 cperaticn 

of relay Tl. If a second test call is 
made to the second Fig. 34 for a loop­
around test, th;e cperatton of' relay LA is 
delayed until a certain point 1n the 11-
second milliwatt cycle. Seizure or the 
second Fig. 34 operates its S relay. 

Relay S (second Pig. 34) operated: 

(a} Connects terminals 2 and 4 or in­
ductor B to tr1D ringing and to 

return off-hook euperv1slon. 

{b) Operates relay LA when milliwatt 
cycle c1os€n: remaindrn' of operat111g 

path. 

Page 3 
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Provldec locking path fer relay T4 
;,,;>t1lch r1::1vls;1B operations of timers 

t~nci TI•t::; to confo:rm with option XD 
or XE, as provided. 

~:J;it;rn:{ .. ~~c~~~v~;!~~8 :v~i? r~~a;et~~ds 
which time a balance termination 1s 

Lo ~ach appearance and, it option 
XO 1e not provided, on-hook supervision 1e 
.r? t} ·t i,;. J:" r, ~~:= rt * ) 

.14 DisconDect from either appearance 
will, within about 30 seconds, re-

lease LA and initiate the appropriate 
t;;•,,;.t <:::n the r,c.,·malntng cormection, 11.'her•e-
rcre, lt i~ surrr 0 ~ted that when mak ___ a 

,,,,,v';:',~,, :tocr::,-r;1round te;:,1ts the re 
0;w1k b2 connected to the milliwatt 
;;;,:';,, c•, Thu;::,,, between te st5, the mi 
,,, :;: '";' 11g::.1...t..;"':::..''' e=-, ::..r...;.v..;:e--:a:;.;:o;;._'• ..;a::.-.;;;.s;:;;1 .... -i;.n;.;a:;.,;:l~,:;.;.., o;;._,,_s...;.t ... ar'".-t_ ....... ;;.;.;;.. ___ _ 

,,,, t: ,;;.r=,_..;('..;;',?;;..:;,, ];;..;,, t;;;:U .... '.:i __ ::: '-"-t~e..:;.r,.;,;,rr....;;1 i __ r-'-ib;,...' ·_;:. __ 1 _o_n_a_c_c.,....e __ s_s_c_u_d_e_o_v_e_r_ 
E,"f\~'!L .. ~.}) ~!} .:~;, t. tr,; tJ. t1 l: t () b e t e: ::: t ff rJ • 

r Section II. 14.02, after relay T3 
has operated, replace from Relay Tl 

t,ctLvat,d:; 1-seccnd 1J12 t:tmer which 
i.::,•pc;rat~/t, relay T2. 

Returns on-hook supervision (unless 
option XO is provided). 

Deactivates TMl timer after relay 
~r1. :r·t~l~~aG~2s 

He T4 l'pcrated: 

Locks operated to off-normal ground. 

(b) :1 □ ld~ operat~d relay T3 unt:tl 
c2. 1ay T2 re leaser;;. 

LH,;'aet:tvates I'Ml timer after relay T2 
rel(:ases (if opUcn XE 1s provided). 

Releases relay Tl. 

k~lay Tl released: 

Returns off-hook superv1s1on. 

(b) Dtiactlvatf•s TM2 timer which releases 
rtf:;: ~t ct;~,r 1:r2 ~ 

Relea.ses relay T3. 

i\ctJ. vates 30-second TMl time1"' which 
operates relay Tl (if option XD is 

(With option Y.D provided and option XO not 
provided, every 30 seconds there is a 

. 1-aecond retm-.n oi' on-hook supervision.) 

F.5 In Section III, 2.0~replace: 

LA Loop-around 

','!11th 

LA, L.Al., LA2 Loop-Around 

F.6 In S0ction III, replace 3.02 (e) as 
f'ollcws: 

( -) Py,,, ov·t,"';e, "',"' ' ',f ,i,,,> ~,A' "" ., .. ~ •. ·-~~ lW~~n rLg, J or~, connec-
tions for a f'eatu:ce, option YU 1 for 

disabling the loop-ar•ound ci.rcuit to pre­
vent unauthorized usage. 

F' .7 In Section III, replace 3 .11 as follows: 

3 .11 Provides te:s:t tf!r>m1nations per FS79 
for making 1000-Hz, balance termina­

tion, 01"' loop-around tests. 

{a) System::, applications are shown in 
Table A cf the schem.at ic drawing. 

(b) Provides 600- er 900-ohm te:cmina­
tions to match the nominal office 

impedance. 

(c) Provides for tripping machine 
ringing. 

(d) Provides off-hook supervis1on. 

(e) Provides f\,,.,> m:tlliwatt testsJ 
175-ms after seizure, 1000-Hz tone 

interrupted every 11 seconds by a 1-second 
balanct: terra1nat.ion and, :U:' cpt;ion XO is 
not provided, on-hook supervision. 

( f) Pre vi::l es, fop bala:nc e ( or qui et) 
termination tests, 175-tns after 

seizure 1 a ~:r. 5-seeond burst of 1000-Hz 
tone and a 5 .5-r:,econd balance t,ermination 
followed by l second of on-hook super­
vision unless option XO is provided. 
Then (per option XE and/or XO) quiet 
termination until disconnect, or (per 
option XD without XO) quiet termination 
iuterrupted every 30 seconda by l second 
of on-hook. 

(g) Provides i'or loop-around test when 
both connections are established. 

Then (oer option XD) cut -::if each subse­
quent 30-second interval, there is a 
1-second interval during which each 
appearance is connected to a balance ter­
mination and ( per option XD., w:tthout XO) 
on-hock supervlsion is returned. With 
option XE provided, the loop-around con­
nection remains untll disconnect; how­
ever, if the loop-around connection is 
established very early in the timing 
cycle, there may be a 1-second interval 
dur•ing whict1 balance terminations· are 
connected a.nd, without option XO;; on-heck 
supervision :Peturned" 
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(h) Provides connections for a feature, 
option YU, for disabling the loop­

around circuit to prevent unauthorized 
usage. 

F .8 In Sec t,1on III, 4 .01, TOLL SWITCHING 
SYSTEM NO. 4, 4A or 4M, change ( c) 

to read: 

•(c) Test Line Circuit - SD-68577-01. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 4631-ERw-EGS 

F.9 In Section III, 4.01, TOLL SWITCHING 
SYSTEM NO. 4, 4A, or 4M, add: 

(e) Manual Test Frame (MTF) - SD-68587-01. 

F .. 10 In Sec t1on III, 4 • 01, TES1r SETS 1 

replace (a) and (b) with: 

(a) 22A Milliwatt heference Meter. 

Page 5 
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CIRCUIT DESCRIPTION 

COMMON SYSTEMS 
TRANSMISSION TEST LINE OR 

TEST TRUNK CIRCUIT 
CROSSBA~ MANUAL, PANEL 

STEP-BY-STEP, PBX, OR TOLL OFFICE 

B. Changes in Apparatus 

B.l Removed 

Adjustable Pad, Fig. 60 

BT Relay AJ5, Fig. 54 

D .. Description of Changes 

Re1?,laced By 

Fixed Pad, Fig. 26, option a 
BT Relay AJ83, Fig,. 54 

D,.1 Adjustable pad F1.g. 60 is removed from the circuit (Table A., 
item 301) and replaced by the fixed pad Fig. 26, option G. 

This is done to avoid 1n~eract:tng adjustments on the milllwa tt. 

D.2 The combination loop around milliwatt and balance terminat1cn 
test line (Fig. 54) is mod Lf:led to p!'ov1.de proper operation 

with ringing trip XBR No. 1 or No. 5 with delayed clcsure (Fig. 
45} by changing the designation of lead Hl (F.ig. 54) tc H. In 
addttion, relay BT (Fig. 54) is changed from an AJ5 to AJ83 tc 
provide a pair of EMB contacts., which are used to maintain a 
termination en the balance pcr•t w.i th B':P either operated er non­
operated .. 

D.,3 Combined open and short-circuit termination for XBR No,. 5 
intertoll and tandem combined Fig. 48 and balance termina­

tion c.irc ui t for XBR No.. 5 intertoll and tandem combined 1-'"'ig. l~ 9 
are modified to provide proper operation of the S relay by re­
moving the wiring portions of options YL, Y'M, YO, and YN. 

BELL TELEPHONE LABOWI .. TORIES, INCORPOFA TFJ) 

DEPT 5822-GJB-WA.M 

Printed in u.s.A~ 
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CIRCUIT DESCRIPTION 

GENERAL 

COMMON SYSTEMS 
TRANSMISSION TEST LINE OR 

TEST TRUNK CIRCUIT 
CROSSBAR, MANUAL,;, PANEL 

PBX OR TOLL OFFICE 

BASIC '!ES'I LINES " • .,.,.., ••••• ., • .,".,.." ••• 

CIRCUIT ARRANGEMENT •• ., • " ..... ,, ...... ., • 

SUPERVISORY CONDITIONS ••••••••• ,..... , 

OFFICES USING F'IXED PADS IN 
CONNECTION WITH 2-W!RE SWITCHING 

2 

2 

3 

BALANCE TERMINATION '!'EST 
(WI"l'BOUT TEST TONE) 

Cl\LL APPEAR! NG AT :rHUN:1< 
Li NK FRltME ............. " " 

CALL APPEARING AT THE L1NE 

CALL APPEARING A'I' TRUNK 

CD-9810CHH 
ISSUE 719 

DWG , ! SSUE 1 9•B 

10 

Hl 

10 

l 1 

LiltK F~:Af•i:fE •;, -.;, lf. "' * "" "'" .,;: lf. "' "'" .. *" * "' * 

60A CONTROL UNIT 

7 

1 

8 

9 

9 

9 
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TOLL SWITCH! f~G SYSTEM 
NO. 4• ~A, OR 4M ~••••~••••••••••~••••• S 

AUTOMATIC INTERCEPT SYSTEM 
CIRCUITS 

AUXILIARY SIGNAL CIRCUITS 
(TYPICAL FOR USE WITH FIG. 

KEY AND LAMP CIRCUITS 

(A!S) 

7) 

(TY'PI CAL FOR USE WITH FIG. 7) 

5 

5 

5 
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SECTION I_ -GE~lpU,L __ DESCR!~'!'IQN 

1. PURJ?OSE_OF CIRCUIT 

1.01 This circuit 1s used for 
manual +r~nen:n~\ ssi<)tl f:;.'4.~~:t· .. s ,'.':)') t~.f'Ytr~-~~~Y. ; .. (•,,-~,1 .. d-r.;; .s 

tel~e-p-ho-ne ci:r 1Ctti t,·s.~- Cf;.l1id. ~~ .. ~r~·pa,:cctt:.tlS ,,''"··ci.,t5,_;:·•.r),i,:•.li:::;:_,'~. t.s 
in local and toll offices, 

1.02 This circuit is also ,,pod fn~ making 
balance and noise t0sts, and is us0d fnr 
checking repeaters by n<jf': of u·,e br<lanr.::E• ,, 
short circuit, and op0n ~Prmina~ion~. 

1.03 circuit 
2-way transmission 
ac·c·ess on in.c:;,:)miri9 
appear.anc,es * 

2. GENERl~L DESCR!l?TION 
----·-- ~ --·---·-·-·-·-··-·- .. --v·-⇒---

nectea to (his test circuit manually by 
patching or automatically by di~l for 
acc(-=ss t~~i1.:c:=ot~g·l~i <:;k ::.')w .~ .. t.t;·lJ .J.. r:.~J ·rt~::t,"~Jc,:t'.k."' 
test circuit provides: 

(a) A 1noo-nz test tone. 

This circuit also provides 
or chanqes 

2 ·* U 2 TttJ el"'.✓~:?. l ;.as j .. -;.,; ~-. ~=~ :rnl ~l ir1 ,;1 t. ·i t) r~ !iJ a ::r (~r: :P ,f' tJ, .,.,. 

vi(led J:)y t J'1 ·is C" i Z('l:lJ ~t~ t·... ·.L·-~:jc:._t ;,:~. JC,;;:;:·.~ 

(a) !!:i:il1ii:i,~tg,~t,t 1:~~~Bt~ li:n~r!~s {.it,(~~rn~; t'l! .. J\rr·J ~:·1.;q. 
1) • 

{b) ·:,.i,0 0 p,~ 11~. 1: o·;,J, -~ l d. t:.it!.· S ;_,.. .::,. i 11 f~ H {, :t. t. f.~f(l :~~~ ~J 1. lJ r,;~~ 
Fig. 21 with connection to 
6 nr~ COJ':i:t~r() 1 C ,1_ ::~-:·:~ ui ·~~ ◄ 

(C} Combination lo,:,p-a.round a,nd rni:Lliw,Jt:t 
test~ 1 i.r1r~:-;S"r. ti t.f!Jnti 1,1 sirig i~i-q .,. i,t1i tt1 
op·tiC)Tla.1 :.:;(.:-tsr.~1'.~<t-...·t;::?-!.= l:{) ~:t 6{}/~ r::;r;T~! t :.r-·r);. 

circ;;;.it. 

~~en circuit t«rroina0Lons (items 
,:·1,~J• f; ():t' lJ8.) ,oi 

Balance ~Prminations (items using Fig. 
4· elf.;.~] 0 f,)t'" !~9~, 3; 

test lines (i~ems 
..... \ (l "tl ~~! :i ('.'. () r, n, •O· f:'·-

···-·· .: " ..... , .. ,. 

Balance ternin~tion with timed LCJt 

'\"'k}f~- it(~.(\\it;i()fl f)f 

r:· :1:; ;:;; r f;, c.J 1 i :r ,f~ rJ f () t' 



2. 12 ?ig. 56 use.s machine ringing p--.::iten­
tia l to time a nominal 60-aecond teat line 

~~~It~; i~~~- o~'~g i ~z,ti~~p ~~~i:~~~r r:ne~~~~!~te~ 
t,,.(:, tJ1,e '!test. lint~, circ'ui t f~~r 60 ;st1contls with 
off r:.oc,}~ supervision. At the end cf 60 
AYCOnds, the loop checker generator is 
;ric:mr:;;v~~d ;,1nd tb;,;,, ,:::niper"vinion is changed from 
aff~h00k to on-hook. Thia condition will 

1.::·~~'.;i:::.~,n t ·~~~;t~; i ;~~a~~:~~ in:~~ ng d~~~o~;~!~~~r:ec~~~ 
~Pat line is ready to establish a new 
(~tr:.r1:r~t~r:t:ior~,;;: 

wit~,· ,;!;•i•ti!:~~,,~ 1 
te~•~r:)~~~=s f~rb•~;~~=b~;:rm~~~tio~ 

1ntertoll and tandem, combined. 

;L 1 '.) Ft::79 pr·ovides 
,,~,:c,>n•>i miJ.l.~.·~att., and 
with timed test tone. 

SUPERVISORY CONDITIONS 

a G1".:imbin,.:ition loop­
balance termination 

2 lll ·i ;i:~ A 1..l l r,,~::a l ~io f' f ic-r~ cor1r1ect i,CJ":ns ~to t.es. t 

i~r~~-~~~:rc :;: ~:f! ;~.~~ t~=~ io:~ t~e;;~~::·h~,;/ u;~~!;er: 

sion. '!'he off-hook supervision is provided 
in 2~11 C.iL':H:::s e¼cept circuits using the loop 
checker generator. 

2. i 7 :r.:::xcept where supervision is provided 
by ■n associated circuit, the necessary off­
hook :5P.1perviaion is provided by this circuit.. 

2. 1 e Lc,op-,;i;:-Qtmd terminations are on-hook 
until both test connections are establishedr 
at which time off-hook supervision is 
ret1,;u:ned from both te:1:minations. 

2. '! 9 On loop-around test lines for PBX 
er3:~eme, either, ,2,nd pr~,vides off-hook Sl.:n:ier­
Vl.Sl.On -1.t.: all t!.m'<':;;a wnen a connection"" is 
established in order to prevent flashing of 
swit.chboard lamp du.ring timed battery 
interval. 

? z 2'.'.i On. conn(~ct.tons to the jack-ended 
test trunk for access -on incaning trunks, the' 
supervision is on-hook until answered, at 
i:-•htr~h ti.me it changes to off-hook 
r;u.per·v'is.i or1* 

O?Y:-!CBS UB!NG l:"'IXEC PADS IN CONNEC'!'!ON WITH 
2-wn:tE SW!1'CHING 

2 .. 21 A fixed pa(:. ;us provided in series 
with the milliwatt test line, and a building­
out C,'ipaci tor is provided o.n balance termina­
tions . to furn~!h ., testing ~ir 71:1its comparab~e 
to t.h ose prov::u::iBG on sw1 tcning trunks in 
offices switching on a 2-wire basis with 
f.ixe,d pa.r~l c11p1I~ra:tion$ 
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SECTION II- QETAILED_DESCRIPTlQN 

1 ·_MILLIWATT TES'.! LINE 

1 .. 01 The various applications for the 
milliwatt test line per Fig. 1 function 
similarly, therefore"' the description here 
will be of a typical example such as the one 
for a crossbar No. 1 office shown as Item 
120 in Table A, where some of the trunks into 
this office are N carrier facilities (inband 
signaling). Fig. ,. a. 9, 1U, 15, 16, 33, 
and ,s with options R, T, w, and ZH will be 
furnished .. The value of resistor Lis deter­
mined by reference to Table B after the loss 
in the office wirina has been determined. 
(The lose in the offic~ wiring is determined 
by tests covered by ESP information.) 

1 .. 02 When the test trunk is seized by the 
line choice ccmnector"' ground ove.r lead ANS 
operates relays .. The T and R continuity 
check is made through capacitors T and Rand 
resistor A .. Relays operated~ 

(a) Connects the ANS lead to the ALS lead. 

(b) Connects the G lead to the H lead of 
Fiq. 45 for use in operating relay R1 
and relay OS when ringing is received. 

(c) Connects the G2 lead to the TM lead of 
Fig. 9. which operates the TM relay. 

1 .. 03 After the incoming trunk 
cut through, ringing potential is 
to the T and R leads .. The ringing 
on the R lead is of sufficient 
break down tube B which fires. 
relay tt .. Relay R operated: 

has been 
connected 
potential 

voltcige to 
operating 

(a) Shunts the operating path for relay OS 
after relay R1 operates to prevent the 
operation of relay os,. Thia prevents 
ringin~ into the milliwatt supply. 

(b) connects tube A across t.hf~ T and R 
leads. Tube A ionizes and its low 
impedance trips ringing. 

(c) Operates .relay R 1. 

Relay R1 operated: 

(a) Locks up under control of lead H .. 

(b) Closes a path to operate relay as 
after relay R releases. 

Relay OS operated: 

(a) Operates relay OSA. 

(b) Opens operate path of relay cs:s. 

Relay OSA operated: 

Locks operated to relay R1. 

Releases slow-release relay os .. 

(c) Connects terminals 1 ,rnd 4 of i. nduct:o.r 
t.o r;;.Jturn off-hook i::n.q:if-~rvi sion and to 
trio rinaina it not already tripped by 
tube A. ., ., 

Relay OS released: 

(a) Opens operatinq path of r,elay OSA .. 

{b) Operates relay CSB. 

Relay OSB operated: 

{a) Removes the voicf:-f :re<:pH>.ncy termin,i­
tion (resistor A) from tip tind rinq. 

{b} Removes load resist.or (L) 
milliwatt supply. 

(ct Connects leads T and~ to the milli­
watt supply .. 

(d) Grounds lead ST to start. the mi lli\i!nit t 
generator where a start lead is 
required. 

1. 04 Even if the rin9in9 int f1TV;::1l isr too 
short to trip ringing on t.hie cycle. the 
release of relay Fat the end of th0 rinqinq 
interval will operate rel.c.1y os. tn C,i;H?il 

where the tnmk circuit L;,is ?1 1::-..:1 r1.nq flt 

manual ringing, if ringing putenti~l is r~ctp­
plied, relay R will operate dnd release t~l~y 
OSA~ then OSB. From the time rinqinq iu 
applied until relay R ap0rates, the rinqinq 
potential will bt;:, corrnected to t: hf~ mill iwdt t· 
supply. This wi 11 be an inf requfmt t'l{,f~ur­

rence and of short: ;,luration. At thi•~ ~nd o;t 
the ringing interval. release of relay R will 
reoperate the OS relay. 

1.05 The test line is now in the testinq 
condition. This testing condition will be 
interrupted once every 10 seconde by thP 
timing circuit to permit recognition of a 
disconnect at thc.1 originating 1.:nd wht'."rQ :~oint 
holding is in the path or inb~nd aiqnaling ia 
used. wet-dry ::in.:1pervision or joint hold.i.nq 
trunks will not disconnect until the wet or 
on-hook condition is seen at the call0d end. 
and inband signaling will not permit discon­
nection while tones in the votce-freguency 
range are present. 

1 .. (i6 The timing circuit:• whose op•~rat.ion 
is described in i., opens the n lead to 
release relaye OSA am) osB. Release of 
relays OSA arid OSH: 

(a) Disconnects the test tone f :ram t:h(~ T 
·and R leads. 

(b) Reconnects the te:rminat innf.l ( r~;ii;i ii!';t.O:r 
A) to the T and R leada. 

(c} Reconnects tht? loa.d ro;::; i~~tor t<:r tJH,1 
milliwatt supply. 

(d} Removes the off-hook supervision. 

1,,07 Aft.er 
reclosed and 

second, the B lead ia 
relay os reoperateil\i, unl!!!Ss 



f1 ;a~~· ~t 1. a, )l , i, n. c:1 rl j' 
f r~·,t,tn F'.i gi ;~ 9 , 
(;. ~i, fin.tr~ ~r.M ·~11 hi. C il 

t~ 1 :it:' e, 1.+"ll, }: 11:t:~\[ .,~~: ~=-~ :~, t;~~ r··t, 
t\~a,la.~~· 'i\*~ 

()f 

~1n.d 

!?:t.; ],, ::~ •O~~~f~:.::·at~~~;,~~:.~ {li,.~,:'·t.~r~~t;;.l~y itrui 
~=~-~t i ;~~ !~~: r cnit1 ~Jl 1~~,d l)j~;· t:. !. ~.~ffi;' <;; r ~ ;f.:""l:, ,~· ,,,,,. 

£~ i :n t:. t~ ,1:, :r~. €~ (~ .~ s ~~; ~~t ~;;f 1:i 1~:~~· :~:· (~ .:.:; cHr1 :~ Ji c ,;:;; M 

U= \f· ;t~ :t. 1 <~ ?:r /ft J~l, 
of th~ aeqcctated Fig. 

ci~ses the operate pat± 

c=:r:~, ·;'"= t .. ,;=i~ c~"t ~r~~: c~ [J .e :n. ~~~ r~ ;d =Ga ~; f.~ If;:, Ii,.. ~. ~ ~=~~ J~~ T'..: ~; 

elease. ~1e next operation of 

t;,,c:~ =~rt~Bt·~:t ~-nt\t.,~~\·~~·\ ,;,;.~wcle t~,nlift,;3,;;:r: r~elc.,y Ti~· has 
releaea~ because of a disconnect on the test 

;,; * r; S a::::hnr~ld /ii Pz"'rn:ror~· inr~ oct:ur when the 
sn\,:;.;vn"' i:f:-~ ,'id;. some point ]).,~~tween terminals 1 

:~;~:r~~i~ r!:L,:/';~~ n~~P~;~.~~d~f:::;~h;in;ei!a;~ u~: 
::~eli:Vf Tt•i cl:::HIEH3 a path to operate relay LO 
'i"Jfr~r~.•p,~~:·!,'l ·t'.{J\\Hi J,,, .. d1 s t,() 9 o:f i;~.rc 2 (}f the IN'T 
:c.e .l{;~c tc;:~~·, ·t··l'l~~ ,r..,=,l~~,~i? t,· •r., ·\it~.r. t\ «~ .~ .. ~ ½:;;: ·+::.t~!~ t.i~ming c·i r-
e ~it as d0srriheA, 

t:i.:rnir1~J 
1? fil .'~;"' i f) ,..;~ 

£:'h=""i~JJ. ,,=:~ t :l~,.f~ ·, .. ·· ~-"' itY) (;~:i~:,·c.,11i t 
cy~le fuL a test line, 
r: <=! ,... ·!"'~ .til. ~2= :;;,.: +:-~ ,r~ ··;(;;rt 4} t. ,;.,.,, .f,: t l i !'~ e 

be in a 
the first 

:m;,iy be 

3. __ j.-M])iP'.l'E .,'!'Izl:CNG_c~rncu:1·.-·01:rF 01:SC,d _ 
.i fl§~ =~ , • ( i .~l~~:~~!~'. ...... ,.;i5 t 

3 * O ·~ ~'rt·1•:;~ (>:~Jr+z,,1·~·. it:;.:,:·;; ()f;: tlit: .s I;'·e1.~ay, .ir1 an:y· 
·t.·f~~Jtr:. 1i.rtf~ v ........ ~:~., ... ,,, ...•.. ,r,..; f.t~CHn tlie Fig·. 9 
~1 ·, .. j ::,. ;;j c: i :·~~ •.;·: . ... ;,,,;=.~ t..1"'",t .~~' ,,ii,. "-::~i * ~:~ S, ;i1 Cl ,f') ;~;~ j~il ~~ t~ ft f~ .i) ~l t:: i 
between leads G2 ~nd TM which results in the 

3.02 WhDn r~lav TI~ operates, it cloees 
~.·J,,,,; >:. ~!W ,,;.~ ,;, ·. :=> 1,e:~~. ~1 :;~, ~:~~'I ft JC: <1 s T '1. 1: (~~ a p~p1 y 
ri:l\J,o;;!i:;i!"~~c~ ~.,,\. ... , •'"11 ~ ~ ,0-)" ~~tC:11; Thf~ r:ir-i·ging 

\i' i 11 f:3 tl. [~)I.l .1 )t ,Eli;· :t' i [l ;~J .i ti; 9l p,r.:) ·t e ·n t: i. l.t 1 f o.r 
\ .. ~, ¾ 1~·· ~:=~~ r·\r-,~~ 1 t: ,~:).1.1 ()r~~•e:,r.l bl' ar1 i(l le 

4-&ecut,d iut0rva1, :·his rvsuli.s in the AC 

of 
·ri,it ~;y ¥ C<):r:rt11tC·t: 8 

opt:-r,~tes and 
1. 1~?.: il r.1 ~'.:1.'-1 * 

~~ relay Z through 
break 02ntacts of re~m 1 Z to prevBnt 

rel<:.i.Y Z ,I! 
{)1"1 lea·d Tt~1 
l''r}.1e Sf3 1C;{)'tl(:] 

+:}:ro·o~J};, '"r-r.eat~ cont.ac·t,s 
~ lclu&sc~) to hold 

,.J,;, OL~ I:nlr·in;•t; tl;v~ ::~•-S6•1;.;'i;:,i11(i in"terval now 
St>~~ :...:·-q ·<,:1:,z ~C(~~1,:t~{ ~~~ Y'"PPl?%~5 .. :rlP. :t1?\ec::1;.1=Pt~, an<=~ .rel.ay z 
1. crr~al. J ,·::-3 t'.>f:i·er ?1

~~ !i=;~•:1« Un.dt!f~;:J::-t.jji e~ c:o:1·1di tion, 
r.;Jl"C,;\.lil';:! f.r,~)ln t~.lt'l=~?.~: 1:~i~~ l;r~a,d is r.;or1r1e(:·t~•ed~ to l.ead 
P}? ·t:,~''J~:r:(~ ~ j: .,. ,.,;1·~<.,,.;, ~)~):r~t.a.<~t .. e~. ,of I~(➔.la;l 1~ and break 
••"'()f"\t''d,.:"••~·,c~ r:,f iN. 'I'h(~ ground on l.f?:ad RF 
~ .. ···11,,~~-t·,:~ ·!···.fl;~? ·:rn,;.51,=~·:ft\f-?it ,,,-·=·r=. +· :h ;:? !!~T se le·ct.1Jr ~ 

t:.f;i :-;.; ?:-..l>-4·''.~.~~:, .... ,,f.~)£ 4; .. ri l":.~r)v1::~ t~:~) on:,:: s·tep!!I 



3 .. 0 5 When re lay AC .releases, j_ t ,eH.>r P⇒ 
the ground from the windinq!C-': of relays z ,,;,nd 
W, allowing Z to relea:t-H"~. 'r';n .. , :J:>''•rrovef; t:r.i6' 

ground from the RF lead, .c:ind Fig, 5S :Ls now 
in its initial conditicrni. co"Tpl.Pt-ir,~'l' t:t,t:· 
first 12-second cycle. 

3.06 In the manner just descrit,eJ. ground 
pulses at 12-sec<:rnd inte.rv.2:cls d,re su~;•pliPd t() 

the selector ROT mar.met. via the 11.t le,id unt.J::L 
the selector ~teaches terminal 1 O a,t the, ••<,,J 
of about 2 minutes. 

3 .. 07 When the selector .. :t:.a,, ..... h<E 1:;J,•nr.·\ na l 
1 O, relay LO -1 s oper;:,t,20 by g:r.cund t.hrouqh 
arc 2 of the INT s,::;::Jr;,;;ctor. Rt~l.a.y LO 
operated: 

{a) wcks up under cv<· r;,,·: cf th~~ s,eh::ctot: 

(b) 

ON contacts. 

Opens thf.'.: ;; 0 ·.: • for operatintJ t.hf.:-; ROT 
magnet,, 

Partially closes the operate path for 
the RLS magnet under co:nt:rol of trv~ 
selector ON contacts and relay z (~ia 
lead RL). Relay Z is operated at ~>,i ➔ 
tirne. so lead Rt .is open. 

Opens the 
test lines to cause on-hook 
sion and tone-off condition 
2 seconds as described in 1. 

as &zJC" l~t t:2:) 

supi'\t:Vi•·•· 
for J.boL1t 

3. 08 The conditions tfoscx:ibfJd llll'hile r·,e,•1ay 
LO is operated ar(,:,; m&intained for atbcmt l 
seconds;!' at thr;;> end cf which time n:•1ay IL 
releases followE':d by ;;,,' 0 ,s ./ o.f :rPJ ?'.f Z; .. 
Relay z released: 

(a} Connects groun,.:t to lead R.L wL:.ch 
causes selector maqnet RLS to operate, 
restorini;; the .sel,ec ten:: to normal, 

3 .. 09 When the ;:;e·r ec+or is restoxed to 
normal. the ON contacts open, releasing the 
RLS magnet. and rel•a.E.\Sj~ng r,2:1.1:,y LO. t,:.c;;,L~y LO 
released: 

Partially closes the operate pacn of 
the ROT magnet to put it \Jd'1d,,:>.r e:::cntx0·; 
of the W and Z relayr .. 

(b) opens the op£~r.·a::; ptd;.t, of: the RI.,S 
magnet via leaa ~~. 

(c} Restores battery to the E J.,;c1ads to ,,.hp 
associated test lines to rest~1 the 
off-hook a1-:1d tone-on conditions unJ r,"";;:u:1 
a cjisconr1-ect.ion. lti:i:S t;.af,~ei1 f11_;;?;,c:f?."~ 

3 .. 10 The timing ci.:rctdt if;,: now :ready l>.:; 
start the ne.xt~ 2-rrirt'L:~te <~:tcl.e lJ,_J;Ll~esiE~ t,i'1~e 71 \~ 

relay is released by disconnection of all the 
a.ssoc·ia·teit1 ttist .li.n.eB ·$ 

3.11 If all associated test lines sno,tld 
b·e disconJ1es:.':!teC.l dt.1.r.ir1g tl1E! i:.i.n1.i.r1~J -cy·cl~.; 1r;~h.~ .. ,,.~ ➔.~.· 
tt:1e se·lec·tor is ox-i r.:9~ri:✓ t.e·rm.tr1-e:1l .fJCfJifJ. "'"i t~(J q ~~ 

L ~ ~ f2 ·r i;;~ 1 f~ .,7 ~-:;:: ,~;::~ :=::> f +~_~'!\ ~:: T·~'iif. d n ClpPntt­

arc 2 of 
LO Opf"t,:ltefi J,n;i 

the RLS magnet. 
normal as alreaJy 

ino path for the LO relay 
~-~ J·) -i~,s .L t,,f 'l ~f ;1;.:; l. #.~2<: ·•~_,J;,J. ]~ ;;, J~ t:2 .I, ..;\ ,t 
clo~ea th0 operate path for 
~be ~ei1,c 1:or restoreR 

3, ·12 rf a \~<->>>•1 t.est L:Lne .is .... ::ictj:-1,1tdd 
while thP timer is in a timing cycle for the 
f'ly•;:;,·P· t,,~,~,·r .J..,i'\C·r the fir.·st p1~riod tor the 
K';ji;~?.z>,J:;·;,.,.~~ -~ 5. -rt•~~~ rn~~3~i .. ~:>f~ l•ef;:.a t:l12~~i·J: 2 .rrti.r:1tRt,.es* 

L,~ lit f:} 4l t"Cil(~r, ~fi,~~ * :;:~ 6 i f:i ·u11;,., ;;.~~ t~ rJ. ~;;u.p-ply 
to any ,.-ht line# the operation of s 

,[;·;: r ¾ rJ ~r i;~1 1. ~'.~·a, ~rj, s ~r-{! s. -~11 t. i rvJ· i. ~·~~ t, t·, e 
rY,· :re::Lrr,y TM. of 'ft,1 
nornina1 6U-seccna cycle. 

l~~~~~(:·:h.irte ~rira~Jir~g ,,.c,1~•-:.,~'.~.;:~~P iC:r Lt>r~ri=t~=~;,,,t,{2·<~J tc> thiii1 

AC telaf, which causPe the AC relay to 
opvra:.r for 2 seconds and be released fer 4 

Opt:.·:ra tf! 
(~ j~. ::) ;r~~ (~· !'} s. 

h'bi l (' r~::::.,~iy h>,s ie: operat,~(l, th~\' 
path to the INT SEL ROT magnet is 
INT SEL will st~p from terminal 1 to 

LO 

(a) ~Jo~es I~r s£L RLS magnet path. 

( ?;~~ f t;r~ r~ rv -~~ r~ t; -~ll IJ <~ J::' t:. i ~~~.1 s~ j( (J:~111 ~:l r~ a ·t:· 1'·1 t (:Ji w .i E>e :r: 
(}:f: 1-~\~;T ,8'.i:'::1. nr.r:; 2 ... 

"J' .i, ~l. ~= Jf~t /., {' ")' }''"} f''..I°' ~:·~ =?t. ~ .. (: .':") :·:t fJ ~;. y 

'r €' t=· ~? :r .r\ ,;;.~. 1') t: {) l t t ~ 1: 11),f. ··g 
1
, r'"';-:r~~ 

~,;, \ -~ <··~·. t'. ?,I!' t) F. t~ r~ 4:t E~ 

contacts open and 
LO released first 

Clr:::-rr.".H=',t, nrr .:$EL ;Fi()':' ma9nf:rt p<lth, CfHH:.= 
ing it tr again StPp under control of 
1~f,~lii'.~' i\c:~ 

t.~ r~ O .3 rr~~··_r= r,.;,·~.·L E=ii,t.(!!>fJ t,(). t~t~l~~1li.i.r1a.1 :;2 of a.1~·f~~· 2 
~~-11,~~l]~*~ or1 \~~1.r>(~:.t' (:.r1,\lf~i'Q.~~~ -.:t<.•-·; ,t_;,1 o.per.-~,t.t~~ 

t~',"· 04 ;r,.;r.:~ ... ;.,:.t~ r):p!!=~~·rc~,1:•= i.cvn i;).:t T:M:-1 ~ t?:·1~ 60;,;,; 
$.f=C~).;.~. r3 ·t:· 5¾t~. t.r~ •:r !'~::it(~ J ·.~;~. =~'-~J lf'."Jt)~'rUI}J. ,;;~~ -~'.~i: * J~e la. y TlM• ·1 



rJoses INT SEL RLS magnet path. 

;~,;;~ft~t~r1 .lil•;,i·l H:I~f;, 1:n,t~JJ.,L~:·-~ .. i_:r,:;;. ~~?.:;1-e:r-gi zed, 
SEL releases. Unon TNT SEL returning 

L_i~,.., .; .. ;.\.,;, .k. ~•=i1i l ,;= I i:~iT ~)·t-~· r~=::)r~ t:ii:;~ c.:·t ~J op,e·rt a.:n.·d y.,-e l ~:0a s·e• 
~~~ {~~ l ;'.~~ :~l J:/) r r::· 1 ~:: !!1 s e fl sf~~ c (> 11 {1 t ini e -~ 

Opens INT S!L RLS magnet path. 

]~
1
' :r (~:rJa r1.~~;~~ lt~ 1r SEI,J R(J'l" n1tir;.1:nr:r:t.: for 

future test line connection. 

4.06 The teut line ~~ no~• on··JJu~k and 
TM. L0-1, and TM-1 operated require a 

=,.,:; a.i:. ,,:~1-=,, .. (;rJ J rt H(;::t 1:: :r(~!U t~.fj.(} (:lit'.' i (J irk!!°i t.i. ng JC:fJ(;i i ]'l ~)X'C~e-I: 
~- rPlease relays which will in turn release 

i1:::, 1. ;1:;~ :~!' ~) ·~r-~~ ~ [,;{),---~ ir.l.~ ~ ~-1 1t>tl-· 1 ,,, 

u.u7 Should the originating end discon­
wben the INT SEL is between terminals 

of arc 1 or azt 2, the rel~1se of 

?ir~:cJ 1f~nl~ .. rgi:1;(1 RLS magnet. causing 
t. Ci- t' (;: ;;~~ t_ C) ]( t:: t (~ INT s;:r:-r. 

tJt};runrJJ.. ,j; t.bi,f'.· :r.:NT ()t:r ;,:;:t)r~'t:::l<:·t.s \-W'i..11 't:J~tf!.rl operi 
;:), lt) (~ n t h (== (:> p1 (~' :r .~~,; t~ t~ i:~ a. ·t t.~ t fJ J. ~J 1';: :::·;; I~ t:~ :li.~ti-JJ,i; ?~ t * 

,tii ,,. i ~T'i}f~ tit:?t;; t~ 1 i:n 1~? 1:s. r~fY~J rea(l ~, t.<) i; "tart~ 
t11ll • cycle un the next call. 

und test lines per Pig. 
Ir1 ·pa<:°i /·· LYJ..-c r--c ~- ~).t [i~n.::, pad 

ir~c.l~Jde·s a 
t .. t1 r:~ t.J~~-r~ t: l .i 11 c~ c:;i .r. .i :n tJ1 f~- t:: .. r 1J.:r~ k ,,, 
test lines, the reading will 
i:•-ad~~ c)f 4 {9.r! to agt',et~ ,v·it:l'l t."ii¾tO 
of one trunk. The description 

will assume the installation of a loop­
test line for an sxs tandem office 

62 in Table A which provides 
two Fig. 27, D with options R, 

t..1at.i: r~ r,1 ti uppl.:~t c.\)D1.lii-'9'4\ .i.¢;,,,J\t. 

).02 ~hen this cir~ui~ is eei7ed ac its 
C~(),d(~ (~·rtt: l~~·l tJy tli~? t ar~c;.e~n ~,$-°';;; l y..;,:; ·tu:c ;,. t~~1e 

() r~ t:,(11:~ ~~: ~:i:!'.l{l :R le~~ciL~is f !'O.ffi ·t.l:it.:. 
~ircuit will operate relay A of the 

D. Operation of relay A operates 
~elmy SR of the first Fig. 27. 

ri~J t:c~nri r2:ct: tJ gr·ound to· t:.h.e 
-;_,_i)(Hl 2 !i.: (;('..",LU.i.J·2Ci:,;.i(Jnd 5\1r'"~(Jf 5 

L ;i-:~ l.;;~1i, }· b {;;.;t~) 1.~·tJ 1 f;~ ;:)f:;3.~~~ (ilLlI~irh~J ~-1)-pf?·t·v·i ;;.:,;i-0,1'1 

=~* U3 ~w11eri ttlA:Of b~~;:v~-~~.J C()1;1li.:J e,,,.,,ty•·;!, ~"'o ·this 
circuit i".:; ::;,eized l:;y a t&ndem ~~l;~t.o;_ the A 
relay of the second Fig. D operates, in turn 
or.ieratintJ relay SR cf the second Fig. 27. 
With both SR ~&:ays operated, a p~th is 
r~) r:'-"'f"d fron-t b,att,;:,':!ry on the H lead of I"ig. 8 
th.i~ou~rh t11,-e LA :t,f!:lHy winding in Fig.. 2, 
through make contacts in the second Fig. 27 
\tic.t 1 eaJJ;;~;; 'tl anfd (;, t:.l'1ro .. ,lg h 1ttat;e ,~ont acts i.11 
the first Fig. 27 via leads Hand G. and 
u ,,;~n,.,; > tc ground" Cl.osu ;r,::;,, of this pa th 
OJ>€-~ 1:"a t~.es r~~l.ay I*!~ .. ,,, F~~~: 1.a:l .L.A. O,~r,,er·;,~t.ed: 

;:~1,1 ~~,c::•,E"svvcs th·,?. voic•.e-freacruency termina-
t:~i (ln f r(nn t.ti~~ T an.,d 1~ 111~acis t:~f ea.ch 

(b) (>D!1Jl€:(!'t:B t.h~~_?,: ;r .ar1i:i I~: 1 e~lllS of the t11c'¥O 
~;:'~';··-u..t·.r·lt~s t:< .. ~:~·/-~(~·h,,⇒.,r t"r-~rc1.:~_;:Jl1 capa~::it:or·s T1 
a:ncl F:1: * 

5 ~ 0 4 ri?i'.1eri t1pt:.:i ~)r1 

2~ a connection to a 

polarity of battery and 
the /,. relays of both Fig. 
to the T and R leads in 

to r~ovide off-hook 

YU is specified for Fig. 
60A control circuit is 

1 ;(y,.·i. t; ~> 1 ;,;:.~ irc·u it is so 
drra.nqf}d that if a';i.t,y 1101ce frequencies ,~re 
L/1·ev~·s:1t, tH.:i.(:-Li (°38 \,V('.--U ·:,:} t)(::(;··ur i<E 'th{~ .lOOf"J:-

around test line is usua for unauthorized 
·U=\,.!'·i~;:.a.(.:·""' ·:.r::~~'i ll;,,..:fl C :l (~OifiiHltl]'li C(i"t. i<)n.,. 
t- x•·r;i ·1 ,c --~ ·r:· c: tl --~, t. -r.,~; i. l J 
0f the two callinq lines. 
control circuit wili permit 
~>dl :;::.i. 0 t.?.t d () \1 E; :r•· t, r~ ~=~ ~i () ()l)- {i .r Ci, l.l-Il a, 

Ho\~,ev·er, the 
4000 Hz to 

ends 
60A 

bP 

60A control circuit will t 0 rminate 
*>(fJ;,·~:2 1; •it~<.; i:f vc)i,c;e: f.J:-~2<~rL1f:.'I:tcies or: ton·es 
a.:rt:~· fJl~E~~::;ir:-~rit,: :'·i··, ... , ,.,,,.-··,t"~:.,.;1,,-,,;:·,,t~;;~,. r..,Jies: t-·:,,,.... 1{".-0O-
Hz; tf'f,t ton.Et,, f;:;;,~iu~~;i,;:I.;.;;--~tl·:;➔r.--:~han · 1000 
~:~,~:: arc t.{J 1)€ J~l-,~tSSE~!~1 t.l1.r.{)1..1~;rl'.~t t,l1e looi?- ~!ir<)11r1d 
circuit, an LCT key (loop cut-through) on the 
50A t..":'.Ont:t'(~.1 ll.r1i·t. Bl1ctt1.lci :bf~ OI)E"~t·at.E-?d t,,o i~ts 
I.~~~-• I"'<> s i ·t- ';! ~.., :n • 
t,J'ilJ,~i~ (r1c1:rrnc,.l. :~ 
tl n a: i;. ·th() .r: .i z f .. ~,r.1 

J:''lJf~~ L(~'r l=Cf..~:l 
~-C:tt':i :1 t -~t !C)Il f () r 

Cl'}ltUrtttrii {::',[~it iorL 

s:hc~l1lt:i be at i t.s 
t,•,. ,.: ✓,._n'L i,.-,n of 

••vet the loop-

5 .,; o :~ ~:h1.:~:. t.~;;:-; bt..ir:~s is i:7'·() 1'rtJ-:~l e-ted and o:ne 
t~11~J. cf t.J1.t~ l(,ir)J;,--a .. r(YUr1(i is (~isc~(>T.'ll1f?Ct£~tJ, rf;;lay 
:L.~t\ .i f:3 f ~:~ l &\x:"'::e;:"l ~li-fi l. C!!1 ~ ... ~:-~ex,,, .;)[.tt, ... iS ~t~t- lc.,op,­
d '.COUnd connectic,n an,i chan,Jfi,s the supervision 
t(} c=ri--lJ:<)()k: ~ ·J:ri~.:1 (; i.x:t;'ui t~ is :r:est~:,red to 
r~o:~~n1.al wJ:,.,~ . .:~-1.l t:I>c·'., f"-'.:r-.·'"~''"" ~k. .. t- ;:::. disco:n:nect:ei:-lq 

+1~,siny their respective A and SR relays. 

6 &v .. ~, ... c;or~~:USI:l~fEi) :~~~11.:li.! ~f1~17'T J\J~~D li,OOF?-}:~:ROtJtiD T!J§! 
:h!JJj_Jd 

6.01 Fer this example, we are assuming 
·tt~fJ: [).r(l"-7 i f:r,i 1:.,11 c~f t.efJt:.~ l.irit:?.: .f ()r· 1::rcs sbar tJo.ili 
5 (~,£:f ice Bt1c~tr;11 7-s:: T+:~e-1:n 27 ii·1 Tahli:c. A f-or 
-; ""';-tt: r,q i.nt,'2':rlocdl. L..t u .. k .... ;, Fiq. 3 • F,, 10,, 

;~;,, v~:~~d 
1 ~~t~~:~vtl~d~1

;~c:iah~£ ti!~~~s 16 :.o!ia a~~ 
e'·•uio,...:i"··,'I with o•.,:_:,tions R and -ZI and battery ~;;.u ,L. ~ .. --

1 b.~~~ _ _ supplied from Fig. 9. 
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6 .. 02 When the first number is called, the 
test line functions as a milliwatt test line; 
and when the second number is called,. the 
milliwatt supply is disconnected and the two 
entries are looped together. 

6.03 When. this circuit is seized on a 
milliwatt call, ground over leads operates 
the s relay of the associated Fig. 34. 
Relays operated: 

(a) Closes the path through leads G and H 
in Fig .. 34 for future operation of 
relays R1 and OS when a ringing pulse 
is received .. 

(h) Connects lead G2 to lead TM to operate 
TM relay of Fig. 9 to start the 
10-second timing cycle .. 

6.04 After the trunk has cut through, 
:ringing potential is connected to the T and R 
leads. This potential causes tube B to fire 
followed by operation of relay R .. Relay R 
operated: 

(a) Shunts the operating path for relay OS 
after relay R1 operates to prevent 
ringing into the milliwatt supply. 

(b) Con.nee ts tube A acrosa the T and R 
leads to trip ringing. 

(c) Operates relay R1., 

Relay R1 operated~ 

(a) Locks up under control of lead H .. 

(b) Closes a path to operate relay OS 
after relal'• R relea.ses .. 

Relay os operated: 

(a) opens operate path of relay os:e., 

(b} operates relay OSA .. 

Relay OSA operated! 

(a) Locks operated to relay R1 and non.­
operated relay LA,. 

(b) Releases slow-release relay OS. 

(c) connects terminals 1 and 4 of i:nductor 
A to return off-hook supervision and 
to trip ringing if not already tripped 
by t.uhe A .. 

Relay OS released: 

(a) Opens operating path of relay OSA. 

(b) operates relay OSB,. 

Relay OSB operated: 

(a} Removes the voice-frequency termina­
·tion (resistor A) fran tip and ring. 

(b) Removes dummy load resistor (L) from 
the milliwatt supply. 

(c) Connecta leads T and R to the milli­
watt supply. 

{d) Groimds· lead ST to start the milliw&tt 
generator where a start le;,;:id 1:;:;; 
req·Jired. 

6.05 Even u the ringing interval is too 
abort to trip ringing on this cycle, the 
release of relay Rat the end of the rinqinq 
interval will operate relay os. tn cases 
where the trunk circtii t. has reri.ng or marrn;,;i.t 
ringing, when the ringing potential is reap­
plied, it will again operate relay R which 
will release .relay OSA, then OSB. Dur inq tbf• 
short interval between the time ringing is 
received and the time relay R optrrat<'Js.. t.he 
ringing potent.ial will be connected to the 
milliwatt supply. Thia ia not serious 
because of the short ,du.ration and infn<Jqufmcy 
of such events. When relay R releaaes, relay 
OS wi 11 reoperate,. 

6. 06 When the B lead is opened bi' tht: 
timing circuit as deacr ibed in 2. ,t re h ys 
OSA .. OSB are released,. The tone Pi:futb is 
opened and the supervision is chan9Pr1 to 
on- hook to permit the s ig na 1 i ::,g equipment to 
recognize disconnection by th•! oriqi nat.inq 
end. 

6. 07 lf a loo'O-aroWld test is to bt~ made 
after the milliwatt test .. a second nu.c"nber if, 
dialed on the othe;r tru:nk t.o tlE: test('llt:i~ 
Seizure of the second entry with this cir.:;:rnir 
operates the s relay of the second Fig. )Q 
as explained for the first Fig. Jq. 

6 .. 08 When the second relay s operate:!'!., 
relays R" R 1. and TM respond accordiriq tQ 
previous explanation in f i.rst Fig. · 34. 
However, second relay s operates t1'H~ LA 
relay.. Relay LA will not operate unli""~'Hi 
first relay S is alao operated. ?elay LA 
operated: 

(a) Releases relays OSA and OSB. 

('b) Removes voice-frequency te:rmiMtion 
(resistor B) from the aecond T and R 
leads. 

(c) completes loop-around connection. 

(d) connecta terminals 1 and!;. of second 
tip-ring inductor to :r e-t'¾1rn off- hook 
aupervieion and to trip ringing if not 
already tripped by tube A. 

Relay OSB released: 

(a) Rf.:!:moves ground fr,o-m milliwatt. supply 
ST lead .. 

(b} Reconnects 
(res is tor L) 

the 
to the 

idle 
milliwatt supply. 

5.09 Aa the timing circuit functicrn~, 
relay LA will :release each time l,':::lad B h 

SECTION II 
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c.:,i:mtiing beth entries to be opened and 
::::m-hook s1;1pervision each time the LA 

<t<~.&y 'tahNi.~H::;-n,, Disconnection of either 
0;J,;;; l ..,,,d .. :n :release relay LA when the asso­
ci "',\Pd s relay releases.. Disconnection of 
11c>th entrie■ and release of tbe associated s 
r•=!'l ,'i)U• :r~itirtor~t the circuit to normal. 

6 ,. 1 O For this example, we are assuming 
t tii;8 "tJ.;f<)'Ji.s:it)r1 o:f the· test line for c.ras.sb.ar 
J;~, ,, 5 cd:'fi;::>a shown in !tern 33 6 io. Table A 
for testing intertoll and tandem trunks. 
r'bhi and t:W◊ Fig. 34 would be provided. The 
I~gures would be equipped with option ZI. 

6.11 When the first number is called, the 
te1t line functions as a milliwatt test line; 
iL>:i when th~1 second muriber is called. the 
mi U. i',Hmt t trnpply is disconnected and the two 
,;,;,,1.t,~i£:J iiire looped together,. 

6.12 When this circuit is seized on a 
rnilliw,:1tt call,, ground over lead s operates 
t(H:c- s r,2:1,iy of the associated F'ig, 3iL, 

s (first Fig. 34) operated: 

{b} C\:innec ts terminals 2 and 4 of inductor 
A to trip ringihg and to return aff­
hocdt supervision. 

P1:1rtiaJ.1y closes operatin9 path of 
t·elay L.A. 

Partially closes operating path of 
relay OSM .. 

(ill) Gt'';;H.nr:hi lead ST to start the milliwatt 
generator where a start lead is 
req•..:.ired. 

Activates 175-millisecond TM1 timer 
which operates relay Tl. 

Locke operated to relay T2 released. 

Oper➔ tPS relay OSM 
opera t>E:~d to re lay s,. 

which locks 

P::-?:moves the voice-frequency termina­
t:Lon (:resistor RL1) from leads T and 

:r:~imO'J':s. , dummy load resistor RL2 from 
tne milliwatt supply. 

Conrv;:>.c"ts rr:illiwa tt supply to leads T 
~~,T~i~ n * 

(eJ Releaaaa relay T1. 

(f} Removes off-nor:mal ground from FS79 .. 

6 .. 13 :rf a loop-around test is to be made 
after the milliwatt test., a second number is 
dialed on the ether tru:nk to be tested. 
Seiz·J.re of the second entry· of this circuit 
operates the s relay of the second Fig. 3q 
as explained for the first Fig. 34. 

Relay S {second Fig. 34) operated! 

Com;.ects terminals 2 and 
3 to trip ringing and to 
hook supe1:•viaion. 

4- of induct.or 
return off-

{c) Operates relay LA .. 

Relay OSM released,;: 

(a) Di sconrH:::cts milliwat.t iilupply from 
:iJ~ads '!' and R ~ 

Relay LA operated: 

(b) 

(c) 

Removes t:.he voice-frequency termina­
tion (r:e:-sistcr RL3) from leads T and 
R. 

Looos together, throu9h capacitors CT1 
and~ CR 1, leads 1' and R of both Pig .. 
34 ~ 

6.14 Disconnection of either entry will 
release relay LA when the associated s relay 
releases. Disconnection of both entries and 
release of the associated s relays restore 
the circuit to normal. 

50A CONTROL UNIT 

6. 15 When option YU is ,specified for Fig. 
3 w a connection to a 60A control circuit is 
provided. The 60A control circuit is so 
arranged that if any voice frequencies are 
present, such as would occur if the loop­
around test lir1e is used for unauthorized 
voice-frequency communication, the 60A con­
trol circuit will terminate the office ends 
of the two calling lines .. However, the 60A 
control circuit. will PE-trmit 1000 Hz to be 
passed over the loop-around connection.. The 
60A control circuit will terminate both 
off ici.? lines if voice frequencies or tones 
are present during the oresence of the 1000-
Hz test tone. If fre;_Tuencies other than 1000 
Hz are to be passed through the loop-around 
circuit, an LCT key (loop cut-through) on the 
50A control unit should be operated to its 
LCT posit ion.. '!'he :LCT key s houid be at its 
NO~ (normal) position for prevention of 
unauth,-:)rized corn.l1n.mica.tion over the loop­
around circuit" 



7._ BAL11.NCB_T~RMINAT1:QN 

7" 0 1 Ba lane•? term inaitl OtHii riv:, .l be ,; s> 0; Ft,f 
noise and repeater tests and on toll switch­
boards may be· pro~~"i(ie·d ~fo.< ~..4{.;,;;,~, .~~~B :h_o,.lCtin ... ~~ 
j-ack cir·{~11it.s.$ Si:n,Cf": a.11 ,appl.i.(:·a.t:i<.'lris t:1.1:n,c·­
tion similarlyr for the pJrpose of descrip­
tion "iflf€ ;,~:ill ai1su1ne. ·t:t1r.1.t~ :c-·tflr~l 1:£~5, tl]: ~r.fit:~-1~~~-;~i 

7.02 ¼c~hei1 t~l1i.s ci<<'.!¥1t·;~? \f;.'l1 Pf~.i.,:f~~~ '"tJ1''k.e 
f ina.1 se l ect~.or·, ~;r~.:runcl t),'.':! .l ,~;:-~ri! ~?~ ;;,,~~t>>_t·;r:~. ;~_.-_,;~.:)' 
relay S. With B ".rs~ .. t. c·: ,:., ''.:lr.,y,,c;,v,r"f j,*:, 

nominally 615 o1:u11;;;.; and i:,;; -i.:H ·"''·•'•··'··'·'•·•' .. '·"'· 1,:i,;t 
line of ,J hunting g-rc-up,. · ::.r:: 
sleeve is :non~.iria,.l., 1.:~t 2· 5 0 O ;r,:)tJ.t.tr.~ "!~.r~.d ,~'\f·J. ... 11 ,.-"'·:;;, 1 .. <1·:1:!'' 
t run'"" ,,.,l~n+-~ .,., N till~""'"' .q,,,,,,, ,:_.!·•· cd, ,..i 1 1 e k)n sy. 
Rel~; s"'~r~;;:;:0 d ·~" "··"' 

(;o.nnE-~~~t,.s (~,2, lt:~.:;,a:~ ,;;:,<> 1.ea~~~. ·:rM t.,c,,,, i:,)J;=C.;;~·i;:i ~ .. e 
relz.fu:/ ':'·1"d 1;r::~ich, zt,,,,,,:t·ts 0.. ;,,;..~~.J~i:~.~~J ,, .... ·~;-<··~L=< 
to (l };Ha· n t h e ,;;b art~ t~ e r·:1.. ~=' u [) :~, .l y,• '" 

Operates rE~L';;;y HV :by r:"i<>~)X•j t:F .... G ,;~ n3 
11 l e?iiti:i s * 

7 .. 03 Ringing on the tip ;51.ncl r.:L:n.q ,.+1, ✓-1,c., is 
tripped by t.hi":: soo .. ••oh:m short ci::r:-::-:u.:Lt cc,ns~.?t,,, 
ing <:Jf irdtJr."'"llt:11"1'.' ·~0 ,?:r"~ FJ,.i~]~ "~'f,~ ,x'"'1~P, :;·\Y\~.J 

ring a;re co11nect~E=:rl t.ei a~ 900- .. .,.·t.')t~rn -;:w.~·,,0.:t,c?;;ti fy··:+·""·· 

gue"~Y t~rmi~a~'on cons~s~ipq of 2-mF ca►_~aci-to;··o arni- ·;·o;J _,;;rn·· res i. ~1-;~o'.;; t) :: 

7;11;.0l! Th~e C)llAr,;➔~:io,~"i c>f x~~:.l<:tJr· I~.\1 ~:.-.r· . .>V·.;,z7 ... Fa 

off-hook E.H.tpe:cvision. "''='''.'.;"! a:: i,,i"•'"'' ,, L,-~ ::.,~=! 1. ">~>~· 1 

is opened by tb1e ('.TP,i"::r:2tion ,;::::f reJ.::>.,~l ::u:; in tht• 
tim:~ng c.i1:c~t111t., r<~:l;tt;.t :R.iJ is ::" ...... ~<:.~ .. :!-~3 
Release o:f :rE~l.a.:,t f!\ 1 1:;a:rol.ti~:!.~=';S. <.:,r1-·!1(l<:,;~: ;t~1J~?~;~1:~=;li·-

;~~~ys W~~n R~ ~~f? a~~i~{;;~ n~~i ~:'.;:; 9 '.C';:::r:,; S '.;, :1· :$~~ ~::::::'.~~:i: ~:i:t 
the circuit to ruJrrral. 

7.05 For thie example. we &Ye 
the provision of the •est ;in> 
panel office shown in Item 320 in 
FS71 and 7tJ,, ~iOU1t.:i l·)~~! i1,.:rr,)~l.i(l;t:?:~·C~* :;~\·.;;:i;f.~ 

r,e equipped <.1it:.h opt:Lons XE,,. x:r,t ,,. :net 

(.' s en.1.mi rv;t 
-Fr~r ~~ ti(~r, 

7.06 W½en thi= 0ircu~t i,;E:~ yz.:1-.t. 1~2li b.':l t,.~1e 
final select.cu:,. 
relay o. 1/-Ht'.':1 
nominally 6 '! S O}"JUS ;;,,nd 
line of a bunting qroup,, 
sleeve is nominally 2600 
trunk hunt:.i.r.1g w~1en 1i::t~~~ 
Relay S nprr0tLl. 

(b) 

on leads 'Jvura+:~s 
t ::~.,i;;;~ sl ;r:~: '.:~,t1e: i ~~, 

the 

terminal • busv. 

n n?J. :rg fand 
e up,.~r\."i o ion .. 

ground for 

.~:\~~. t..i \Pa t.(~,s 1! "7 s-m:s TM 1 
cr.pc~riit,e:g J:·eJ.,.t~y T1 ·~ 

Relay T1 operated: 

(a) Locks operated to relay T2 released. 

(cl operates :relay os. 

(a) r>?nn""Ct? ,tiLU.iwatt. S'Jpply to le,'l:ld~-::; ':t 
,c;rn(S\ I~,,, 

Removes ttie ;.ro.ice-f:req-;.:ency tA-rr·mi.n<il;..,. 
U.on (Ze'f!s>vt .RL1) fcom lead1~ '!' and 

]~;e,rltll.(J\ritS (lturrt~ny ltliid .t'e·e:i.s.tc)r. Jf.t!~;;t· f·~t,~1 
thr;;! milliwatt :rnpply. 

(a) Locks operated to relay T~ released. 

tbJ Partially elopes operat~ path of relay 

Re1ay T1 released: 

OS 

(b) Partially cloaes operate path of relay 
'la>t {t.hrOili:~h X.l optirJn) 

[ ifJ~} D:~:--\9~ c.:(!.r~.r-~.,;;i~r~,i:c P miJ~ .l,i ;:\!iira_t: t 
.l~a,a1d.ti 1~:r il.t'it~ A* 

supply 

C<~nne<".' ts th~!: voic;1-~- f ~:-~tquer1cy t~:tfrr1 ni.1"' 
tt ;:;n; (rl'i.'>f~h\tr,,::it RU) to J.e,;'l<le T ?.~.rd R. 

Cc,nr.J':\i'Ct.:B dumm:;t :lo.;:ld reah:;tor ~L2 to 
the milliwatt aupply. 

Operates relay TU. 

r.\'.:);)J ~-:· t~ i, ·~/ (Ji:, 't lf ~ ·:,~J,t;~ ~ t, ~ .. ffifff '( (through 
c~r?t,i()n.) .• 
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t·&j1 PROVIDED (WITH TEST TONE) 

discon­
rest.-or-

7.08 For this example, we are assuming 
the provision of test lines for a crossbar 
Ne" 5 ::;;f f iC{i! ~:d10','ft'.; i.'iS Item 31U in Table A. 
FS77 and 78 would be provided. The FS wou;d 
be equipped with option XJ. 

,. 09 Wt'Jtn.,, in est,1blishing the test. call 
connection. the marker dces not operate relay 
TC? ;:·,;;:vec:rn battery supervision is returned 
to t!Hf incom.i.ng tandem trunk., and th,:ii balance 
termination is 900 ohms. 

7.10 ~hen, in establishing tbe test call 
connection, the marker operates relay TC. 

s1.::p,e,rvision is returned to the incom-
inq i.n t.{1;;,-·_ ~-~-i,;l __ -~-·.•.·-,=_•._:.: __ ~-~-1.1_ nk, and the balance termina-
t,.ii:~Jitt it:{ ~-.... -.. ,1 --;,,: '"-.i~ta...r . 

7. "t ·; '!'he pa r'.iv:-:n: wi 11 c:heck the condition 
O[ th0 FT, F, and BT leads for an idle 
condition, selects one o~ the frames with 
dVa i::L,:d:ll<-J -t>rnt lin,;:,s, and supplies a ground 
G•n thf• F le-illd to all test lines of the type 

on thE• frame. ':this ground ope.rates 
through break contacts of released 

tf1ays SL and H to battery on the BT lead 
that had been selected by the marker. Relay 

("')f'J'H:?Gtn lead TC to :r:elay TC which 
\,F,. ! l b~': c,perat•~d by m,~rker • if 
n:~qu,ir 0d,. 

C>::ninitc t.t:: qround to the FA 1.eao which 
will operate the trunk auxiliary relay 
in the trunk lirik frame circuit. 

?Elay H operated: 

!J' Grounds lead RC to satisfy marker 
(_~)1.f':'C'"¥ z 

(b) Clun••s locking pa~h of relay TC, if 
:::...;e~ci.: ed, and -2x:-::en:::.G qround to lead 
t~ wl1ich satisfies mirker that relay 
·r,.:: tla n ()t!'e t>a t~ed * 

:) Op@ns lead FT and leads F and BT. 

,.1i The marker is now satisfied and 
removes qround from the F lead and battery 
frorr the BT lead allowing the F relay to 
•~~ca0 Relay F released: 

"t,\ r-u::-1,,:;.,ar.,,~1s t..c,.,nk auxiliary :relay (in 
~'.'.•·•unk link circuit} which connects 
leads T, R. and S from incoming trunk 

via the switches. Ground on ~ lead 
operates SL rela;y .. 

Releases slow-release relay a. 

Relay SL operated! 

(a} Closes locking ground to TC relay (.if 
operated) before the r-2lease of relay 
H .. 

{b) Opens lead FT and leads F and BT 
before the release of relay H. 

(c) Provides off-normal locking ground for 
?S77,, 

(d) Grounds st.art 
generator,. 

lead to milliwatt 

(e) Activates 175-ms 
operates relay T1. 

TM1 timer which 

Relay T1 operated: 

(a) Locks operated to relay T2 released. 

(b) Deacti vat.es TM1 ti.mer. 

( d) Activates 5 • 5- Sf? cond timer T2 which 
operates relay T2. 

Relay OS'UOSI operated: 

{a) Connects milliwatt supply to leads T 
and R. 

(b) Removes the voice-frequency termina­
tion (resistor RL1/RL3) from leads T 
and R. 

(c) Removes dummy load resistor RL2/RL4 
from the milliwatt supply. 

Relay T2 operated: 

(a) Locks operated to relay T3 released. 

(b) Deactivates TM1 timer .. 

(c) Partially closes operate path of relay 
T.3. 

(d) Releases relay T1. 

Relay T1 released: 

{a) Deactivates TM2 timer .. 

(b) Partially closes operate path of relay 
T3 .. 

(c) Releases relay OST/OSI. 

{a) Disconnects milliwatt supply from 
leads T and R .. 
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(b) Connects the voice-frequency termina­
tion (resistor RL1/RL3) to leads T and 
R .. 

(c) Connects du:mmy load resistor RL2/RL4 
to milliwatt supply. 

(d} Operates relay T3 .. 

Re1ay T3 operated: 

(a} Locks operated to relay T4 released. 

(b) Re leas es relay T2. 

Relay T2 released: 

(a) Activates 5 .. 5-second TM1 timer which 
operates relay T1. 

Relay T1 operated: 

(a) Locks operated to relay T4 released .. 

(b) Returns on-hook supervision t.o incom­
ing trunk,. 

(c} Deactivates TM1 timer~ 

(d} Activates 1-second TM2 timer which 
operates relay T2 .. 

Relay T2 operated: 

(a) Deaeti vates TM 1 timer after release of 
relay T1,. 

(b) Operates relay T4. 

Relay T4 operated: 

(a) Locks operated to off-normal ground. 

(b) Releases relay TT~ 

(c) Deactivates TM1 timer after release of 
relay T2 .. 

Relay T1 released: 

(a) Deactivates TM2 timer which releases 
relay T2 .. 

(b) Returns off-hook supervision to incom­
ing trunk .. 

Relay T2 released: 

(a) Releases relay T3~ 

7 .. 13 When the originating end discon­
nects, relays SL and T4 will release, restor­
ing the circuit to normal. 

8. __ SHQRT CrRCOIT_TERMINATlQN 

8 .. 01 The short circuit termination con ... 
sists of Pig .. 5 connected to Fig. 4 to 
provide an ac short circuit (capacitor E) 
across the tip and ring. The application of 
these test lines is covered in Table A.v and 

the operation ia similar to that described in 
7 .. for balance terminations. 

2. __ 0PJ:N_CIRCUJT TERMINATJON 

9.01 Fig. ij in the absence of connec­
tions to P'ig. 5 or 6, provides an ac open 
circuit termination in which a de path may be 
closed for supervisory purposes through the 
isolation inductor o. The application of 
these test lines is covered in Table A, and 
the operation is similar to that described in 
7. for balance terminations. 

10 .. 0 1 Tbe jack-ended teat t :nln'.{ will 
normally be used in determining the location 
of a trouble with the aid of a te■tman at the 
far end, the circuit in trouble having prP• 
viouely been found as a result of loop--a:rc'c:HHl 
tests or Code 104 tests. 

10.02 The operation of all applications 
of test trunks pe:r Fig. 7 is simihr. Ftn 
the purpose of des er iption of th~ op,~.rat ion"' 
we wilJ. assume provision of !t;;;mi ?4 as sh;:;,wn 
in Table A and as connected to ,1; lamp and kf~Y 
in the local test cabinet No. 3. With itcw 
71.i, the following figures will be provi(io::,,d: 
.Fig.. 7, 1 1 , 1 5, 2 9, and opt ions A, T, .,ind ;,.1, 
and connection to Fig. H); als,:'.:i!il a inee in 
this case the teat cabinet No" 3 is equippf.•,·d 
with 2Y lamps,, Fig. 7 will be providf.;1•d witb 
option :<. 

10. 03 When the connector :1:H1iie.s this t:.a8:H 
trunk, ground on the s lead will oper.at it 
relays. Relays operated: 

(a) Connects G1 lead tc, ST lead of Fig .. 
10 to start the interrupter· where an 
interrupter.start lead ia required. 

(b) Connects J lead to Fig. 7 to J1 lead 
of Fig. 10, causing rilay FL to pulse 
at a 60-IPM rate. 

(c} Connects G lead to H lead of r'ig. 7 
to operate the auKiliary signal cir­
cuit of the No. 3 test cabinet. 

(d) Connects K lead of Fig. 1 to the :K 1 
lead of rig. 10 whiah flaahea the 
associated la.mp of the No.. 3 t1::Hrt 
cabinet as an incoming call signal. 

10.04 Ringing on the tip and ring leads 
from the connector is tripoed bv cold cathode 
tube c (Fig. 11) . ~nd au~ible, 1·ln9in9 1>0:11:1 ii, 
connected to the tip leaa unaer contr01 of 
relay K. 

10.05 When the call is answered at the 
No.. .3 test c,abinet by operation of the tr1.,rri'.>;; 
key, ground is closed to the K lead~ 0p0:r,:1t .. 
ing relay lC R•alay K operated: 

SICTlON I! 
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{Ji ClH.i.n,;,JE~s the lamp f:t·<Jm flashing to 
;~~·t(~J!litl:t-l iq::t~t.ed a.n a hllZY indica ti0'111 
,., .. ,;,,-n e th<'.1 l.1~rnp is rnu1tipled. 

(Gi ,·,'JnfH?(', ,:'! i;¥.hort circuit (Fig. 16) 
,,,.~Y',"'"', 4J1dnf·•tnr :r; as an off-hook 
irt(l i~.:;;a.ti(::r-r~ * 

r,:jJ /'><;.,,;.;,; ,, th~ grQund from i.:::.he A or A 1 
:>;s;;;;·=·; tc *.Lil~'i'ncE~ the aux:i.lic~r:t signal 

{el i;;;J-:n,<n,;,d., tat te·,·y f :rorn the J' le-ad t.o 
Y@\eaee rel5y FL. 

1;·,,,, .. -~:.f"'-~t l""T'"'"llk ;:,.s now .:t:n a talking 
~

1 rAPmen~ 1000-Bz tone or a 

pre~:~~r~!~i~!!r!i!~;h::~:~~~~~:: j!~: 
a plug is in the ':t'M jack, 

a clear t~sting path. 

10.07 When testing is completed, release 
of the trunk key will release relay K. Relay 

,'.:,.;u:,ed will r""">::ncwe the otf-·hook supervi­
diaconnection against wet-dry 

~t disconnection at the origin­
not released relays, the trunk 

flash until it has released. 
,, the t e st..m1:u1 at the incoming 

not r~s~a~P +hD key until he is 
~~nt",. .. ,, ~:rigL~~t,.i.ng Emd has 

11.01 Fig. 20, 22, and 25 for cad con-
\'..l(::.:~• ,,. !i•··' t°;l t~~l(] j.\[~t~ ()rJ.l':f tt) ag.rt!e ~:riit~i1 t:l)€rir 

ci br (: on 1 y provided in a. n office whe r.-1 
c,;;, n trc, 1 i -=J r~mplcy ed. Fig. 21.,;, how=ever if 

use0 as a discriminating mark for all test 
,. ·· u: .ks ilppea ring on a No. 1 B or 3B toll. 
•2nciem switchboard. For those trunks, a pad 

resistor per Fig. 25 is not 

Test lines for use in crossbar No. 
c, it L•.·:,-, whert' l:.:oth intr1rtol1. and t,::u1dern are 

r'i··'t'!')'V i :]t= c:i nt11·y <:t{'.J~nt·i:n(: t~ hese test. lirt(1S l1n the 
link frame by use of Fig. 48 and 49 

·i nste•Jc'i uf Fiq. ;:.;. ::i. oi· 6~ 1n these test 
\.-.'hen r.elay TC: .is nonrial, thi=:: test line 
up fer -"!. tandem connf-.:ction. When the 

qra 1•n~~ lead TC operating relay TC, 
iric~ i;s ~~{et::. '-l[) f(;.r a toll cc,:11:1ec·­
the case cf Fig. 48, a CN relay is 

provided to change from an open to a 
c. ,ii.. :i · ,:: ..• ;,.~, .l.. t~ t f? .i: ~n i r~ ,r,1 t. i tJn ~•ii.~;: !':l tt1 f°j ut;~. r :k e· r 

li:n,i?·S 
(~tl 

c~ri ;i' ot"1e1:at:i n~J .re.lay· c:tl ll! ~r]1e·se 
hrnction rdmilar to those 

in 3., 6.01 through 6.03, and 7.01 
? '(',L;.. (a·C,"f"'"'Pt for the ab()Ve not.ed 

13. o 1 For this example, we are assuming 
the provision of test lines for a crossbar 
No. 5 office shown as Items 45 and 46 in 
Table A fo.r testing interlocal and tandem 
trunks on subscriber lines .. The following 
figures and options should be provided: Fig. 
9,. HJr 15r 45, S4, H,. and two Fig. 34, 
equ.ipped with options ZI and YS .. 

13 .. 02 'Hhen code A.B+-5 is called across the 
first Fig. 34, the teat i1ne act~ as a 
mi1liwa tt tf::st line; """hen code- AB+5 is called 
through the second Fig. 34, the teat line 
acts as a baLince termination test line; and 
when AB+S is called acrose both Fig. 34, the 
test. l.i ne is u.s ed a};; a loop-· around test line. 

·rL 03 When the circuit is seized 
milliwatt call, around over the S 
operates trH?. s relai;. Relay s opt":;rated: 

on a 
lead 

(a) Connects the G and H leads of Fig. 34 
for ooeratinc rela:, R1 and relav OS 
when ~ingingJhaa been received. 

connec:·ts. tht~ G2 lead to- the TM 
and operates the TM relay for 
10-second timing cycle. 

lead 
the 

13.04 After the incoming trunk has been 
cut throug·h, ringing is connf}Ct.ed to the T 
;,:ma R leads. Ringing potential fires tub{-= B, 
operatin•; th-e R relay. Rela.:{ R operated: 

-Shunts the operating path for :relay OS 
aF+er ro1av ~1 Opera~es ~O ppevent 
ri~~ing·i~t~ t~e mill:w;tt e~ppl;. · 
Connects tube Jt aero ss the T and R 
leads to trip the ringing. 

{c) Operates relaj-' R.1. 

Relay R1 operated: 

Locks under ccintrcl of lead B .. 

Connects te.rminale 1 and 4 of inductor 
A to return off-hook supervision and 
to trip ringing if not already tripped 
by tube A. 

(c} Closes a path to operate relay 
after relay R releases. 

Relay OS operated; 

(a) Locks operated to relay R1~ 

OS 



Relay OS released: 

(a) opens operating ra':h of :rela.y ObA,. 

(b) Operates relay nsB, 

Relay OSE, cpe.i::·ated; 

{a) Removet, th"" •,1oice-f rec:p.ency tirft::min,,~-­
tion (resistor A) from tip and ring. 

·Hernove.s d un,u~:i' =r~ee~ i stet~ L f ·~---vr1: t:.L~_;;.1 
milliwatt supply. 

(c) connect& leads 
watt s1Jpply. 

and> to the milJi-

generator wh,,zn a Al ➔+t 

yecr~1 irf,~0; * 

13. 05 Even i.f t:ht.':i r~nging int:.erval ;i.,::, toe 
short to trip the :d.ng1.tiCJ crn 1<;·: ii'' c:,.·G• •":'. t.L,~, 
release o:f relay R ,it tl:v:.::: end of tht: .intr1:::vJ.:L 
will operate relay QS. If tJr;:;i t:run~,- s.;_,Jc:v ~---:. 

has rjerinq or rr-,,-1r.u;a1 ri.:n.sr:i.ng, \then rinr.;inq 
potential is :reapplied, rel,ai,y R in <)pe-rati:n,9 
will release relay OSA, then OSB. During the 
short int~?rval from th<r:. tL".1'.t~s· ... ; ... :;;:.>~ .1s 
applied until tbr~ R relay operat.f:S~- th·E: 
r i.ng·i.ng ,~ .i 11 J:le c.~o!l:rl ect.(~·C1 t:rJ t~l~ij f.~ n~.i. l.l i """1.2.~1 t t 
sup:pl.y. 1~r~is it~·i.l.1 l)e ~,~1=~ -~ :nf :rE:-"]·rsc~•:r~.-~ .. , r,J,.,::<·'i~:i;:,,=-,,,,,_ 

rence and of a sJ-)0:rt. du:r.at.:Le•n. :'.·:· ::::-:,: 1?rta::~ cf 
the ringi:ng i.nt,.1tJ.r1\1a .. l;/?- x•·tA·•~,_eAs~;-,:, '-)l. ·r..,.f~).-~1·v; it'!~ 

reopera t-ss relay cs . ., 

13 .. 0 5 When thf:. H J,eaa ts open<:)!d by thf} 
timing ctYc.r~~5f:': ~1t1 /gy .. 0 ,·:<~~·_:;"t~'?l>J .:Ln 2-i," :!:>~~la.~t:s 
OBJ'\ . .- rJ s :a a1:· e -~r +:: l (=! f .. ~.s1. E~:;d ·=~~, n Cl 'l'.: :b (~ t· c> rn !!?' !Ja. t:.t~ i ~;; 
op e·n ed.. ~• u r~e r.· \It is .. i. c, n ~l~ :..:,;_;_~ !!;;:;~. i .n b: ; __ ;,;-f J'.:-0 l ~/Ji ol;;: t. t..1' fy,ii;:. .,;~ .,.., 
mit the signalin9 ,equip1nent to :cecog.ni:.i::,,~ 
disconneet.io:n by the oriqi:natir;.;J sn{t., 

13*0.7 Wh~en the c.i%~sre;.,~·\f1 ~~~ .i.s ..,,_;.:./,:½Z>?,,,__-:f()~~ ,,~~ 

loop-around t,::_;st w ,:n>"";;'Jrv':l, (,_·;e.,; t.h< ::, lFb':i in 
th:; first Fig. 3f~ O[~i!-:H:at,eG t.h(~ 0-S, OSAr,- V6b 
re.i.aya as descr:ibec:. in t(H:. milliwatt t.Fst. 
call J$ Gr~-:n111d O:tl t.Jl~t~: ~S .. =><<£::~ (ii f tJ~~(~ :f;:;~~~,t).(~~'"f'~~ 

Fig. 34 operate.s >-<l---y s 0n :.:,Lc;;.:n,d Fiq. 3lf., 
Relay s operatt:.d~ 

(a) Connects t:n~::. G and H 1 <?ad 9 c,f the 
second Fig. 34 and operates Ielay BT, 

(b) Connects the G; 2 and T.t<:: 1 "''~ d§ to ops:r~ 
ate t.h.e T~l rela-~y tec~r ,ri, i*-iIDiitvJ ~c.~1f-c~~. e;* 

i 3. O e Aft er the incoming trunk r-0:s b,0s•q 
cut th.r<)Uql~~;l!: ~-ririgir.i:·g Clt".;.,,t;:F,),,;:;;J, ·the -. ...-J ... t~,~l -~~~ J ~;.~~;,~(\l!;.t. 

fires tube C which t:r;; ps the .r.ingin,g. > ./>~x 
BT OtH?rate(~l: 

(aJ With relay ocA ope•,+Pd, ctosea the 
lo·c.p,- e~ rcn..ixld '">"J! -_..-:. ~-:t. :: ... r,. ¥'.s . __ 

t. f~r. .rn:t r1tlll t, :i t.:>I) 
; .. ;· .. _ .t:: ~;, ;;; ( :t ['.'.'.' ~~ :;L :;;'.~ ,, ... 

cut through. ring 

;::·•'·•· ,-,---";!'oi·'!!"-!'1'';,·11··· a,;• 

,--~ -~', _;=, '\ ;,-l·;, ,~l~ ): 



c,:.i,( ti'z<"ts* v;;..a resist.or RO,,. terminals 2 
ena 4 of inductor B ta trip ringing 
,q,< to :,::;;:,,turn of f-hoak supervision. 

Operates relay ST. 

Relay ST oper~ted: 

Gr,01.inda 1(1&d S'!' to st.art :milliwatt 
3 ;;,,n,"'''\"'' ;ip:f where start. lead is 

(Cl Activates 5.5-aecand TN2 timer which 
operat0e relay T2. 

Relay OSB operated: 

:';::,;·:",::?c::, thi.~ voice-frequency termina­
Liui'; ( res i.stcr RL3) from leads T and 

p;::-rnov(:s ,::h.:.mmy load resistor RL2 from 
the milliwatt supply. 

,~. rcn~=cts milliwatt supply ta leads T 

Relay T2 operated: 

Deactivates TM1 timer after relay T1 

lbl Releases relay OSB. 

Relay OSB released: 

{,::;:.} f'r.v/<h,, the voice-f ·req'l.1ency termipa­
tiusi (resistor RL3) to leads T and R. 

ta the 

fJ'i iJ. Ci:,.>n:~1t·,c:·L~ rr~i 11 i~wat t supply f:rom 
lf~dr.'.1~~ 'I ,3i.t1•d R. 

(dl operates relay T3. 

(al tocks operated to relay T~ released. 

Relay T2 released: 

(a} Activates 5.5-second TM1 timer which 
operates relay T1. 

Relay T1 operated: 

{a) Locks operated to relay T4 released .. 

(b} ,1\cti vates 1-second TM2 timer which 
opera t.es rel. ay 'J:'>2. 

(c) Returns on-hook aupe::vi~ion. 

Relay T2 operated: 

(a) Deactivates TM1 timer atter relay T1 
releases. 

(b) Operates relay ·r4., 

Relay '!'4 operated: 

(a} tocks operated to off-normal ground. 

(bl Holds operated relay T3 until relay T2 
releases,, 

!;;!'.':activates T'"'f11 
releases (through 

(d) Releases relay T1,, 

Relay T1 released: 

timer after relay T2 
XE opt_ion} .. 

(a) Returns off-hook supervision. 

(b) Deactivates Tt,i:2 timer which releases 
relay T2., 

Relay T2 released: 

(a) Releases relay T3. 

,~.03 Release of the s relay will release 
relay ST and. restore thf~ ci::rcui.t to normal. 

1 S. __ SUBSCRIBER_LOOP TES'l'_L.INE 

15.01 The operation of Fig. 1 and the 
associated f igure~s f o:r the subscriber loop 
test is similar to that described for the 
milliwatt tetrt. line" with the exception that 
Fig. 55 (Mfr Diec.) and Fig. 56 a:re used 
instead of Fig. 10. Thie provides a 2-
minute (Mfr Disc.) or a 60-second timing 
cycle in.stead of the 1U-second cycle. 

1§. __ CFOSSBAR NO. 5 4-WZRE CONNJCTING 
g1_B£QI'! 

16 .. 01 Fig. 56 provides a combined con­
necting circuit w.1.-:::..r. an appearance at the 
trunk Link and the line link frame. A call 
from cl subscriber outgoing or an intertoll 
trunk through, for a test line, appears at 
the trim:< link frame. Calls from an inter-



toll trur:r'"~ +:.f;,r1:~:~ r= :a) .: fc~:r r~i -~l::'.(~dt: .:;,. i. ~-it;!'===·., 

at ·t:he Jir,-~ lin1k~ ?x. ,,;:r:p~ .. 1., 

16 ,;!· U· 2 r*'r'~?~ ;~'li tP•Si'" ·1=~ .. 1·.J~'l r.i\ 
Table Aw T+·. ,,::,m ,. ~- th,r~, ;:.Yit-'"''~x a 
as follows. 

S .le.ad <Jf: t . .l1!t~i 11l1tr1J£+r 

lead for each trunk 
for trv~ numbE,r 9:cc-\.1p 
the .line 1j_:•)}~ 

appears. vach ·~1r 
g ro·und or1 t:tti=~~ l~\: 1(~;~t(t 

the r~:1.eas,,:::-id B\" 
n\tmber g·r-eiur::,-:; of t.I":,-E• 
that associates ~ith 
1.101 t.s V.-i.'i.-i"'1~7; ;::=t ·~ Sil}(~--

idle condition .. 

1 6 ,;,. O 4 1J! ~),;~, r~ .:=~: -='-:~ fii 1 ) 
1.i !l ;~ f :r: ,3 IT1' P· ~: 'l~~~-1 i'~i, ~:in.;~J' ~,-,. }'"· (~: .r 
ti ori ~o f -t: i~ (;i, r~~ 11' 
c.onCli t, i<:Jn f 
avai.litb1e t,f.'.(=:t 
on tbe r .tt·, ,:: 

appear .ir,.g on tL 
th.e ir1nflii: ,fxidl 

lcoking fo·, 
throug-h tbf: 
The :rnari1'k.t:~:r 
supplies battery 
rela:l F ;~r;n.ir:~·tl 
()W n c i:::, n t:. rs, (:'"t liJ ,,, Ft (~ 1 ;~1·v· 

~~.,.;~ t 1 ·~ ~) r: ,~=;~ ·~,., r~: {:' P= 

in. 4:.htt?.! t:.t' t1x:}t 

link and 
operat'\'.-l's .. 
tion to 
trunk link is a su 

1. -t;:.ti ~:i }~ Ji~, >ii n.(~, t.11 E~ 
(J :r i ,qi r;;t:~~t:. i cJr~ (> f 

Hi ~~l f~.; t. (~ ~!' t. ~~, H t: 

from t~e P l0ad. 

,::ind 
t :(c,)("!"! 

:r· t!= .L ?~, ~{ ... 

{~; ·=), .¥-. ;½ /1 J.~~~;~ 

.t.;:;;i •i;i (tJJH 
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Relay S1 released: 

F:emovii:;'s 10-ohrn ground from S lead to 
release the network connection. 

F!emoves 9round from H lead to Fig. 1" 
(See SECTION !! , 1., for description 
of Fig. i.} 

Removes ground f rorn TM lead to Fig. 
9,, (See SECTION I!, 2., for a 
description of Fig. 9.) 

?eleases BY relay. 

Partially closes battery with i 60th::lhm 
tt':!sistance in series for the s lead to 
the number group. 

(fJ Closes MB lead and 81 lead path. 

Relay BY released: 

(a} Cr.::rru1t~cts a ground to the FT lead .. 

fbI Completes the path for battery, with 
1600-ohm resistance in series, for the 
s lfJ,id to the number group. 

(c) Closes an operate path for F relay 
from the r lead. 

{d) CJcses s lead operate path to the LS 
nJl,':l.y from the line link frame .. 

Hi. 09 The combined connecting circuit is 
now in condition to handle a call from the 
tr\Jnk link or the line link frame appearance .. 

16. 10 Assume a call at the trunk link 
appea:rnnce and the RC lead is grounded indi­
c~ting an intertoll trunk through call. The 
RC lead grounded operates TM relay. Relay TM 
r.:;;per,ited: 

{a) Operates BY relay. 

(bi Cp,1rat,-:::s H relay through operated F 
n}lav tc ground. 

Opens a circuit between the MB and Bl 
leads to prevent the origination of a 
ti::a,st ca 11 f :rem the master test frame. 

Removes -~8 volts and 1600-ohm 
resistance from the S lead 
number group .. 

series 
to the 

connects a ground to H lead to Fig. 
L (See SECTION II"' 1. 1 for a 
description of Fig. 1.) 

CO con nee ts ,;1 ground to TM lead to Fig. 
9. (See SECTION II"' 2 •• for a 
d*-::scri pt ion of :fig. 9.) 

Connects 1.'1 and R1 leads to T and R 
leads of first Fig. 4 to terminate 
this transmission path. 

14 SECTION II 

(h) Connects c and D leads t.o Fig. 19 and 
to A, B, c,,,. D.,. E;r and F leads to Fig. 
1, ZZ wiring. (See SECTION II, 1 .. , 
fe>r description of Fig. 1) 

16.11 The A and B leads are connected 
through A conductor to T and n leads. On­
hook and off-hook supervision over T1 and R1 
leads is determined by the timed battery to 
Fig. 1. On-hook for 1 out of 10 seconds 
provides an interval so that the calling 
party may c.1sconnecc and release the test 
Line. Relay H operated: 

(a) Connects a ground to hold TM relay 
operated. 

(b) Connects a ground to RC lead to indic­
ate that TM relay has.operated. 

Relay BY operated: 

(a) Removes ground from FT lead,. 

(b} Opens operating path to F relay. 

(c) Connects ground to the s lead of the 
number group. 

(d) Opens the s lead path to the line link 
frame to the LS relay .. 

16. 12 After the trtmk link circuit has 
determined that the test line.is seized, the 
F relay releases. Relay F released: 

(a) Removes a ground from the FA lead 
which allows the trunk auxiliary relay 
in the trunk link circuit-to release. 

Relay H released: 

{a) Connects a 9round o•.rer s 
trunk link circuit to hold 
operated. 

lead from 
TM relay 

16.13 The test line provides a 1-mw con.­
nee ti on to the T and R 1 eads for 10 seconds 
followed by a termination for 'i second due to 
the timed battery of Fig. 1. 

16.14 When the calling end disconnects 
and the test line is in the on-hook interval, 
for 1 second out of 10, the on-hook supervi­
sion will allow the trunk link circuit to 
release!!' re.moving ground over the s lead and 
releasing TM relay. Relay TM released: 

{a) Releases BY relay. 

(b) Closes 
leads .. 

a path between the MB and B1 

(c) connects -48 volts and 1600-ohm series 
resistance to the s h-::ad path to the 
number group. 

Removes a ground to the H lead to Fig .. 
1. {See SECTION II"" 1", for a 
description of Fig. 1~) 



(e) Re.moves a ground to the TM lead to 
Fig. 9.. (See SECTION H, 2. If for a 
description of Fig. 9.} 

(f) Removes T1 and R1 leads' connection to 
T and R leads of Fig. 4. 

Relay BY released: 

(a) Connects a ground to PT lead. 

(b} Closes on operating path to ? re1ay. 

{c) Removes a ground and connects -40 
volts and 1600-ohrn. series resistance 
to the s lead to the number group .. 

Closes the s lead path of the line 
link circuit to the~ LS relay .. 

16. 15 The combined trunk link and line 
link connecting circuit is now in a. cond.i tion 
to handle another call eppearing at the t:r 1.Jn:t 
1 ink or line link appearance. 

16*16 Upon 
appearance, a 
the LS relay 
terminal call. 

a call at the line link 
ground on the s lead operates 
and indicates an intertoll 
:Relay LS operated: 

(a) Operates BY relay. 

(b) operates LS1 relay. 

Removes -48 volts and 1600-ohm 
resistance from the s lead 
number group .. 

seri,:es 
to the 

(d) Opens the path between MB and B1 leads 
to prevent the origination of a test 
call from the roaster test frame,, 

(e) 

(f) 

Closes c and E leads to F.ig. 45. 

Connects T and R leads to Pia. 45 to 
recognize and trip ringing. ~ (See SEC­
TION II, 1,.) 

Relay LS1 operated: 

(a) Connects a ground to the TM lead to 
Fig.. 9. (See SECTION !!;i, 2., for a 
deecription of Fig. 9.) 

(b) Connects the T1 and R1 leads through 
Fig.. 26"' 2-dB pad, to Fig. 1. {See 
SECTION II, 1."' for a descri~~ion of 
Fig. 1.) 

(c) Connects a ground to the H lead to 
Fig. 45. (See SECTION II, 1., for 
description of Fig. ,s., 

Relay BY operated:: 

(a) Re:rnoves ground from FT lead. 

(b) Opens operating pa th to F relay. 

(c) Connects a ground to tJHl' s leir1tl of Hn~ 
number group. 

(e} Loclrn t~o operated LB relay. 

15. 17 Nhen the call big end diGCOtlt,i#Cf.~1,t 
the line lin:~. circ\1i t r~ovef! ground f rcm thf• 
S l.ead relea9ing LS :rela• 1·.. Relay LS 
relei:ured: 

(b} Connects -48 volts and 1600-ohm aeries 
resistance for the S lead path to the 
number 9roup. 

(C) Closes th.e path between MB and E, i 
le~ds. 

Relay LS1 released: 

{a) Rf~moves g.ro-;.md from TM le-ad to Flag. 
9. 

Removes ground f.rom 
45. 

H to 

(c) Disaonnects T1 and R1 lead■ from Pig. 
26* 

Closes an operating 

(c} :Remo·,1,;sH:1 a g::·ound and. c,:,nn,i,:1,:,tt rr; - it. 6 
Vo·.l t.-s a,:n~:i 16 O o-.oh:r.n e er· i,a~~ :r~11·H i At a~,,.~,,:··~~ 
i::o the s 1 ead to the nurnbe r group, 

16" 1-9 The combined connecting circuit 11:if 
now i.n a ~::ondi.t,l,ori t,.o h.ar1dlt1 it ct1ll fr·c.rn t~f1.i1 
trunk link or the Li..ne lint: frame app~~:rance. 

17.-01 Fig. 59 provides a connecting tit 
cult with an appearance at the t~unk link 
frame. 

n.02 For a test line arranged :!irnilar to 
Table A, !tern 300t the oper,":lt.i.on cd: fiq. 58 
is ae follows. 

17. ()3 ,:\ny c•ll ei.ppen.iu.,; at th~ tn:!nk 
l in..J( fr·a.r~m,i! Art'::~ t ~tRe an i.l1l.e t,e~~t, l :f~;-ir1~~~~ .i.n 
order to complete. If the teet line 1a in 
use, the may;!.!'~''n" .,,;rJ,.: .-recognize tho. b"J.$Y 
condition b;:P JJ\ c;p,:n conditic•n of tJH.t PT 
leav:l.. :!a.ch i!2le ti!!!st li.nti auppHil!!:tl!: d 9.roI:,n;;i 
on the FT lead throuqh the contacts of th~ 
released s, relay. 
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n. O 4 I)p,on il call appearing at the trunk 
link framP, the market will check the condi­
t::..nn ot t:1,,, FT., F, dnd BT leads for an idle 
eond,i t inn,, st~lectin,; one of the frames with 
availd~l0 test lines, and supplies a ground 
on the F l~Jdd to ,;!1111 test lines of the type 
.,. P1H"'il r i nq on tl"it~ :frame" 1'h is ground rea chee 
t ht· irmnr end c,f th~::: F relay winding through 
closed contacts of relay S1 in each test line 
trvi t is idl;::;•. The marker then determines 
which of the test lines ie idle by looking 
for •1round an the individual BT lead throuah 
L,1:-, 1,~ . re~istdnc(,:,, r relay , ~inding. . The 
marK~r nav1ng SAlected an 1ale test line, 
supplies battery on the BT lead to operate 
r·c-l<i'iy F' which lc,cks to th~J F lead through its 
own contacts. Relay F operated: 

(i:l; conn•2ct.s a ground from the marker over 
the S1 lead to operate relay S1. 

(b) C:.:mnects 9i-01..md to thf~ FA lead which 
will operate the trunk auxiliary relay 
in the trunk link frame circuit. 

1 "'l. O 5 '.the S1 l<1~ad grounded is an ina1.ca­
tion to the test line that the call at the 
trunk link appearance is a subscriber outgo­
ing type cill. Relay S1 operated: 

Closes a 10-ohm around to tbe s lead 
of the trunk link ~ircuit. The s lead 
with the 10-ohm ground holds the link­
aqe fQr the duration of the test line 
c:a.11. 

17.06 The marker is now satisfied and 
remov0s ground from F lead and battery from 
)JT li?ad ,H;..ow1nq F' relay to release. When 
th@ switches are operated at the trunk link 
i10n,e, the ami R leads are cut through. 
Eat t ery on the '1' le,id and ground on the R 
l0Ad tro:n the associated connecting circuit 
0;1e~dtes relays. Relay F released: 

ii?moves qround from s 1 leaa. (The S1 
relay is slow release and holds 
~~=~:!:~.)until the s relay is 

;',,,"'<,"'"-S qrouna from Fl" lead which 
rrlPases the trunk auxiliary relay in 
thr• trunk link frame circuit. 

16 SEt'TION 1J 

(c} Opens the F lead. 

Relays operated: 

(a) Closes tl'H:i operate path to G and H 
leads to Fig. 1. (See SECTION II, 
1 .. , for a description of Fig. 1.) 

(b) Closes a locking path for S1 relay .. 
Relay S1 is slow release to.hold over 
the interval between releases of the F 
relay, the release of the trunk auxi­
liary relay,. and the operation of s 
relay. 

17.07 The test line provides a 1-mw con­
nection to the T and R leads, through 2-dB 
fixed pad, Fig. 26. for 10 seconds followed 
by a termination for 1 second due to the time 
battery at Fig.. 1,. 

17 .. 08 When the calling end disconnects, 
battery on the T lead and ground on the R 
lead is removed which releases s relay. 
Relays released: 

(b) Opens the operate path to G and H 
leads to Fig. t. (See SECTION II, 
1., for a description of Fig.. 1.) 

Relay S1 released: 

Removes 10-ohm ground from S lead to 
rHlease the switches in the trunk link 
circuit. 

(b) Closes the operate path to the F 
relay. 

(c) Connects ground to the FT lead. 

n. 09 The connecting circuit is now in an 
:i.dlf-.:>. condition and ready to handle other 
calls. 

18 .. AUTOMA'l'IC INTERCEPT SYSTEM CONNECTING 
£;!B£Y!TS . . 

18.01 FSBO, 81, and 82 provide the 
required connecting circuits for operation 
with the Automatic Intercept System (AISJ. 

18.02 Upon seizure by the incoming trunk 
circuit, relay L operates on both windings 
and returns on-hook supervision. After relay 
ST operates from relay Lor operator answers., 
off-hook supervision is returned. 
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§E~TIQN ... U!-=:. BEF'EREN~JL9&l:l\ 

hJQRRINGJ.IfflTS 
None .. 

~-lY1!WQDL_Ill§Jm!i!ll2U 
2 .. 01 B~l!U 

A 

AC 

BT 

BY 

CN 

F 

FL 

a 

K 

L 

LA 

LO 

101 

LS 

LS1 

OS 

OSB 

OS! 

OSM 

OST 

Heanioo 

conventional trunk 
relay designation 

Alternating current 

Ba lance t.ermina t ion 

Busy 

Coin (used in Fig. 
48; nonoperated, 
ooen circuit ter­
mination; operated, 
short circuit 
termination) 

Frame 

Flash 

K lead 

Loop supervision 

Loop-around 

Lock out 

Lock-out auxiliary 

Line sleeve 

tine 
auxiliary 

sleeve 

oscillator start 

oscillator 
auxiliary A 

st.art 

oscillator start 
auxiliary B; or 
FS79, oscillator 
start balanrc ter­
mination test 

oscillator 
intertoll 
termination 

start 

oscillator start 
milliwatt test 

oscillator a tart 
tandem terminaticrn 

R1 

RV 

S 6 SL 

s, 
ST 

SR 

TC 

TM 

TM1 

T- (1 

Ringing 

Ringing auxiliary 

Reverse 

Sleeve auxiliary 

Sta rt timing 

Slow re.lease 

Talking charge (used 
in !"ig. ij9', •9, 
FS78; nonoperated, 
tandem termination; 
operated, intertoll 
termination) 

Timing or"tandem 

Ti111ing auxiliary 

through~) Timing 

W 8 Z W'l timing 
combination 

3._.fUN!,!TJ;ONS 

3" 01 Prov ides test lines per Fig. 
A or B) supplying 10tHl-H4 tone at:r 1-mW 

1 (and 
ltlveL 

(a) Systems a ication of i-mw te-st Hnmi 
is shown n Table A on th~ sch0m&tic 
drawing. 

(b) Provides for tripping machine rin9ing 
when required (Fig.. I.IS) .. 

(C) Provides optional off- or 
supervision for local 
applications. 

,:on=hoo,~ 
office 

(d) Provides a timed interruption of the 
sending tone when req·,Jired to permit 
disconnection in those cases where 
inband signa.ling or jo:i.nt hold tupe:r­
vision is encountered. 

(e) Provides compensation in thiiil idle con­
dition for office wiring loss 50 that 
the buay or idle condition will pre­
sent the same load to the m.iHiwat t 
supply circuit,, 

(f) Provides for 600- or 900-ahrn test 
lines to match t.he nomirril imp•dance 
of the ci.rcui t under teat .. 

(g) Minimizes th~ poasibilit.y ?f :ringing 
into the milliwatt eupply cy eetah­
liehing the connection to th• :nilH. ... 
w~tt supply only after ringing ha ■ 
been received and a tripping fev.,t'J.::rc 
has been operated. 

Page 



CD-9810I)~(i1 - ISSUE 7B ... SECTION III 

(h) Provides a 2-dB pad for use in offices 
switching at via net loss. 

3. iJ2 Provides a loop-arounci test line per 
Fi q" 2 foe 'J.se in .:::me-man.ii' 2-way tea ting .. 

(it) system application of the loop-around 
teat line is shown in Table A on the 
schem,a tic drawing. 

tb) Provides for off-hook supervision in 
bcith directions after connections 'lire 
~stablished to both ends of the loop­
around test line. 

(c) Provides for ringing trip in those 
cases where ringing is present. 

Provides for combination 
loop-around test lines (Fiq. 

1-mw 
3) • 

and 

(e) Provides connections for a feature, 
option YU,,. for disabling the loop­
around circuit to prevent unauthorized 
US:'HJf~. 

J.,03 Provid•.?.S a test trunk per Fig. 7 
:tor jack iH:::cess en incominq tru.nks which do 
not have -tf>.$tboard appearances. It is used 
in making 2-way transmission tests. 

u1) ;],y,"ltHms application of the test trunk 
p1'Jr Fig. 7 is shown in Table A on the 
schematic drawing. 

(h) Provides for flashing the incoming 
call lamp on the associated desk when 
the test trunk is seized. 

(c) Prov.ide:J for operating the associated 
night alarm or auxiliary signal 
c:.irc·ui tit 

(cH Provides for use with 24- or 48-vol t 
l<'urps. 

(eJ Provides fer tripping the ringing, and 
sending audible ringing tone until the 
incoming call is answered. 

Cf) Provides off-hook aupervision 
answered. 

when 

(q) Provides fer cutting off the telephone 
circuit when a plug is inserted in the 
jack for measure or send. 

3,.04 Prov.ides balance termination per 
Fig. 4 and 6 or 49 for use as a holding 
j ,;.ck, repeater test line., or in making 
balance ~nd noise tests. 

t3ystems application of the balance 
t<'~rrnination is shown in Table A on the 
schematic drawing. 

Provid(-;>S optional off- or on-hook 
aupervieion for local offices. 

?r\,wides mes'u1s 
ringinq. 

2 SECTION III 

for tripping machine 

(d) Provides 600- or 900-ohm terminations 
to match the nbminal office impedance. 

3.05 Provides short circuit terminations 
per Fig. I.I and 5 or 48 and open circuit 
terminations per Fig. 4 alone or Fig.. 48 
for use in testing repeaters .. 

{a) Systems application of short circuit 
and open circuit terminations per Fig. 
4, or 4 and 5, or 48 is shown in Table 
A on the schematic drawing. 

(b) Provides optional off- or on-hook 
supervision for local offices .. 

(c} Provides means for tripping machine 
ringing. 

3. 06 Provides in crossbar Ho,. S offices 
for combining tandem and intertoll test lines 
by a mark from the marker circuit. 

3.07 Provides for combination 1-mw, loop­
around, and balance termination teat line per 
Fig. Sq., 

(a) Provides option YA or YB for off- or 
on-hook supervision on the MW 
connection. 

(b) Provides option YA or YB for off- or 
on~-hook supervi,sion on the balance 
termination connection. 

(c} Provides for off-hook supervision onli' 
upon seizure of the loop-around 
connection. 

(d) Provides means for tripping machine 
ringing. 

(e) Provides connections for a feature, 
option YU,,. for disabling loop-around 
circuit to prevent unauthorized use~ 

3. 08 Provides subscriber loop test.. lines 
using the loop checker generator connection 
per Fig. 1 .. This supplies a sweep frequency 
test signal varying between 1000 and 3000 Hz. 

(a} Sln;;tems application of subscriber loop 
test lines is shown in Table A on the 
schematic drawing. 

(b} Provides for tripping machine ringing 
(using Fig. 45). 

(c) 

(e) 

Provides a timed interruption of the 
test tone,,. when require~, to permit 
disconnection in those cases where 
inband signaling or joint. hold super­
vision is encountered. 

Provides compensation in the idle 
dition for office wirinq loss so 
the busy and idle conditions 
present the same load on the 
checker generator,, 

con­
that 
each 
loop 

Minimizes the poas.ibility 
into the loop checker 

of ringing 
generator by 



FS71 for 
lineili' or 

US(~ as a.. tr:~ol Cli:rig j;rJ. .. cJ~:;, Jt'(~;]p~~~~. 'tr~Jr~· '¼ ••.·::,:=,, ;~,.. 

i ·11 rrsa ~~* ~: ·~g 1);?, 1 a ~'1· c·~ ;:ji !l r1 r·~ 0, j~ q ~;t t: ~ ,;;a::\., ~,.;; 0 

(a) Sye,tems appLLca. tion of LLra., h,~ "L-2ix1('"'" 
te.rminati orl i. B stl()Vo;rr1 ~fl r1. ~:r;;.~~.l) l ·f,.?• r;_p t. ~bf;".* 
s ct1. erna~t..i. t~ d.r ~=?.nJi'!r i.r.1 g o!I 

(b,) Pr·o.~1ide.·s fiO f)- <Jt' 9·(~ O·.,~ot~.lr~i t:d~}-.. ss1;_l \\-:;;,, i·\ }0:>·~·1··:•:. 

to matcb the nomin4l office 

Pro';!JiCles of f-l1fJ(it< 
local off ic(r1:;. 

(d) Provides if,P&TY-"', few ·:·ri ~;.-.f -ng mt :;:h:~n,,,,;-. 
ringil':g. 

zure, a 5.5 second burst of 1000-Hz 
+,,:.on,e t.o v·e r J~.f ~~1 r~ i:,.r1.:\ ,i;.'l"~(~~c. -~_J'"~·rt -:~;~ •r;[)rr~i 

(f) Pro\:id;::-~s (per opti{>ns x:r ,:;,,;,,_:~~ x:::,: ,,,F;'.!."'>:.: 
termination untii di1sconni1Ct* 

{g) Pro1iJ,;0 ( :)•-:::.,. ,.,:r;.-;_~_;_,:,r_:12., xi: ,,~n('] j\F 

5 .. 5-second qu.i,?.t 
or1-:t10.c~]{ r- t}Jf?r~ ,,_,,., .. .a .. -.a:.,,. '-·•··•"·•··--···'··,. rJ.r~\:,1. a-!'. 

disconnect, 

(h) ;:~~;;~~1nc~p~~iiet 
on-tv;:,ok,.;, then q·..::.i.-et 
X"t..i. p il: ec:1 t:~~~, ~~~ ,., ... s ~~;;: ~~ (:lir~ f:~ ,.) t;; .... ~ i .~ <:.,½i,.;.,;~; 5~~~~ \ 

. .:;e~::OD·,-J~~ ~,r~'.-!!--_j_): r~:i i;'.~(~,(:i-r~,r t~~(::··•t-,. 

3 ->Ii 10 P'.('{!)~~'j ·r~J.?:r..t lb.r,;~1-~:?.t!'l,~'f~ t·{~"}~'"~'r,.i ~1,;~~-·r, :~_.t)r~ 
FS77 and 78 for mr.:1kin,.~r h,1L,ir;<J" ;~~rd. 
tests on trunks using No. ~ rrnAshar 1n~0r­
toll or tandem facilities. 

sr st en,1 f;I 

rn1nat1.on 
f.:-p~p 'J it~~~ .,i( -~ (';T~ 

i ~1 .1;1, :b;~::r\",:~rl ,;: 'l"'l 

tQ Tfrd +~~~ ~~r.\ ~1--:.t~r.~ _;:.=(/f..h t.AJtr~ 

tandem nominal ofL~ 

(c) ProviJeR off-hook supervision. 

(d) Provides, 175 milliseconds after s 6 i-
zu1~·e f. a 5.'!! s,.,,,; se~:.:crr~o ·r::~.1:r:9.t't'" .. ('½:'.!~' ·•! ,;'~:!!'!~ r~,,,,.t~t:~~ 
ton~~ t,o ve ri~E j' c::c)~1rl,~~~i::~t.i,(}l~ r .r, r:):t;[1 c):t•·i i;;lr i I\'·•· 
a-ting end. 

(eJ Provides 5.5-secona 
1-e;econd or;-hook r,; t'.ne:n 
t ~ .~on U'i-"1"!' i l ~J :~~ 'S,C<)tl~J,(;t-;;:;t, !;' 

3;!;-1 ·1 Pr·o1:1t·a.~s c.~ t;i~t.s·:t~ i~Jt~ i(/,o:h. !t~i'·~~~~· ::~•;~~~79 ~l'.:'.(;i1:· 
making 1000-Hz b•lan~P termination or J.Ovl•" 
around -re,;;+ fl!-.. 

(a) Systems a.ppl :Lc;;;,t:'L,c;;nr~~ ~.:.1. h s h,,,,,wn ).n 
Ta h l. e z~ ~o-f t, l1 ~~ :~; -c 10: ;"?if~ ,=t ~< i r1 (~t ~< ,;;:i: ,"'~ 5~ ·i~,. '?" ·· 

··--·· ;~:~i! ,~;~:(:.-~ .. ) ·:t(~ (~,};! .. ,. ;~•i:(J;,t:~}~. li~i~,\;:· i~~~~-t-_:f 3{~i 
1,1·r·;, +·• s .,, 

co1nections are simulcan~Juely an:.sb-

is~, be follJ~cu. 
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(h) '.l:nfcnnation Desk No.. 2 Suoervieore 
Multiplf.~ ,Jack Circuit - SD ... 90074-01" 

(i) PBX syateroa Jack Circuit - SD•65778-01 
(typical),. 

IN~ERRUPTEJ CIRCUITS 

Step-By-step - SC-31606-01. 

Crossbar No .. 
so-25062-01. 

Tandem 

(e) crossbar Ne.. 5 - SD-25814-01 .. 

(f) 1:t,11 or Manual - SD-95078-0L 

(g} F.elay !nterrupter - S0-95036 .... 01. 

(ri) Flashing Circuit - SD-95725-01 .. 

Signalinq Circuit 30. 60. or 120 IPM -
so.:ao111:.o 1. 

( :D Toll System 
SD-68058-01., 

or 4M 

(k) Switchtoard No. 1260 or 120-IPM Relay 
Interrupter Circuit - SD-1U163-01 .. 

{ l} 'I'ype F and u '!'runk Equipment Buey­
Eack, Reorder, and Relative Interrupt­
er Circuit - SD-15228-01. 

t 

(m} 006 Ringing Power Plant - SD-81337-01 
(typical for PBX Systems). 

PANEL CIFCtJl'f>S 

(aJ subscribers Line Circuit~ GCO - !S-
240292 or SD-21715-01. 

(b) Subscribers Line Circuit - BCO -
.SD- 217 12-01. 

cc) Miscellaneous Circuits for District 
Selector Test Frame - SD-21222•01. 

(d} Automatic Trunk 
50-95889-01. 

STEP-BY-STEP CIRCUITS 

Test Circuit 

(d,) connector Hank Multiple Circuit 
SD-32128-01. 

(b) Selector Bank 
SD-32123-0 l. 

Multiple Circuit -

(c} ~>nnector Test Line - S0-32198-01 or 
SD-31857-01. 

U SECTION III 

(d) Transmission Test and swit.chmans Talk 
Line~ SD-32021-01. 

(e) Automatic Trunk 
SD-32206-01.. 

(f) Automatic Trunk 
SD-32315-01. 

Test Circuit 

Test Circuit 

(g) Manual OGT Test Frame Test Circuit -
SD-32349-01 .. 

CROSSBAR NO. 1 CIRCUITS 

Subscriber Line, Line Link, and Con­
troller Circuit - SD-25553~01. 

(b) Number Group Connect.or 
S0-25216-01,. 

(c) tine Choice 
S0-250Jij-01,, 

connector 

Circuit 

Circuit. -

(d) Miscellaneous Circuits District June­
tor Test Frame - SD-25173-in. 

(e) Automatic Trunk 
S:0-95889-01. 

CROSSBAR NO., 5 CIRCUITS 

Circuit 

(a) Line, Line Link and connector Circuit 
"'" SD-25548-01. 

(b) Miscellaneous Circuit for Master Teat 
Frame - SD-25762-01. 

(c) Trunk Link Circuit - SD-26032-01" 

(d) Miscellaneous Circuit for All Frames -
SD-25574-01. 

(el 4-Wire Line;!' Line Link and Marker 
connector Control Circuit 
SD-26036-01,. 

(f) Trunk Link Circuit for use With 4-Wire 
Trunks - S0-26037-0 L 

CROSSBAR TANDEM CIRCUITS 

(a) Office Link and Connector Circuit -
SD-25033-01.. 

('b) Miscellaneous Circuits for Tandem 
sender Test Frame - SD-25377-01.. 

(c) ~iscellaneous Circuits for 
Trunk Frames - SD-25370-01 .. 

Tandem 

(d) Miscellaneous Circuits 
Trunk Automatic Test 
S0-25318-01 .. 

for Tandem 
Frame 
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TOLL SWITCHING SYSTEM NO.. !J, 4Ail" OR tU'1 

(a) Miscellaneous Circuits for Automatic 
Toll Connecting Trunk Test Frame -
SD-68209-01. 

(b) Automatic outgoing Intertoll Trunk 
Test Circuit - SD-68404-01 .. 

(c) Test Line Circuit - SD-68545-01 .. 

(d) Inclusive Sender 
SD-68491-01., 

Test Circuit 

COMMON SYSTEMS CIRCUITS 

(a) Test Termination Circuit 
SD-96540-01. 

(b) toca:1 Test Desk No. 12 or 14 or Wire 
Chief Deak No. 2 - ES-96233-01 (Spe­
cial Application Only). 

(c) Miscellaneous Circuits for OGT Test 
Circuit - SD-95525-01 or SD-25451-01. 

(d) ROT Bunting one Ring Connector (conne­
ctor multiple) - SD-66144-01 (typical 
for PBX). 

(e) 60A Control Unit - SD-99331-01 .. 

AUTOMATIC INTERCEP'I SYSTEM (AIS) CIRCUITS 

(a) Incoming-Outgoing Trunk Circuit - SD-
11:!185-01 (typical incoming trunk 
circuit). 

(b) Rey., Telephone, and supplementary 
Maintenance Circuit - S0-1B254-01,. 

AUXUIAR¥ SIGNAL CIRCUITS (TYPICAL FOR US! 
WITH FIG.. 7) 

(a) Local Test 
SD-96230-01 .. 

Cabinet No .. 3 

(b) OOT Test Frame - SD-96410-01. 

20-Type Key Cabinets - SD-95407-01. 

(d) Transmission Test Line Termination -
SD-67025-01 (typical for PBX). 

.KEY AND LAMP CIRCUITS (TYPICAL FOR USE WITH 
'FIG.. 7) 

{a) Local Test Cabinet No,, 3 
SD-96182-01. 

(b) OGT Test Frame - S0-95524-01. 

(C) 20-Type Xay Cabinets - SD-9S404-01. 

(d) Transmission Test Line Termination ... 
SD-67025-01 (typical for PBX). 

TEST SETS 

(a) 2AB Auxiliary Transmission Measuring 
Set - SO-95253-0 L 

(b} Transmission Measuring Sets Such ilS 
9A,, 12B or 1JA. 

OTHER CIRCUITS 

(a) fie pair Clerk Desk No .. 2 Telephone 
Circuit .... S0-95717-01. 

(b) Loop Checker 
SD-99709-01. 

Generator Circuit 

(c) Testing Circuit for E-Type Signaling 
Circuits - SD-96533-01. 

5 



CD-98100-01 - l~b □ B ID 

A.1 The milljwatt teRt AinP ie 
pro vi de i.>.i rn:nl'liri;;-11 '! 7 5-ms in 
cation of the ,1rd l 1 "l,,,ra t·~- v: 

A "' 2 A ]'l e:11:-V b,a .. l e~ J:t c~ ~~~ t:.,.; ·:;;.,: -~-- ,L ·f: Yl ir;.~ i ~~ ,!:~_\], (jt f~ 1:I, ;j' 

with a timed tcvt 'u,,;.,.;;;, ,:. 1 G<'.H) :::,;;:; '" · '!J§,t 
indi~cat;.ing P.:1JC(':'PB'r-ftir1,. t>}·:,·n=.\;~:'.:t4:\ ;L()1~ 

balance teat line. 

A $j. 3 Al 1 ,.o~n"':" hoo};. B JJf..-,?· r ½// ~.;;: ·\~··:,,.).:! t 8 \:'n. (_;;~'}t): ;Mr]~ 

Disc. except tho s •2 t; e er t :u .. n •es ., ..... , ......... , ....... , ..... , ·•·,: : .. } .,,;.:-
1 oop 1~hec}r1Bl':' g1e:r1t;.r:icito~r c~i:rc:1Jit:,1~ .it .. f~t~,r~i 11:iO 
and 119 in Table A 0f SD-)8100-1)1. 

A~ 4 
balance 
viding 
balan,,;e 

A c.·ornb,tn~1·t.ici1 l()()![•"'•'" a~r► r~~t1:nr.1 ;r ~m,i1 l i ·iil!r,i;~ , ..... ,~ 

L c.:ii,. h~ :ii., r:~ i;J~ .;~., ,.i.,. (,l[[i ~~· .. 5:~'' =:~;, ·L.. :ti rlt (~' i ;~:j; .,.,, /~ .. :~: ~:>t'.'" :!) .,..,. 

both th•:'~ <::'.n+--,) \.es::. ~·•r~:r·,,,. ;:.,.~ 

the milliwatt application. 

A.5 Teat lin-A 
balance 
automatic irt:•! 1 ,·t, .. 1.t 

A. 6 ,~ ba.l ,;;.,;Ji1cr,, t,.';~;.. . .r;:·1n~~ ... ;,,;.t,~.·;t~.~;t ,.,,;=,i;,i ·;(;fa st: .. L :l 11~:;; ·~ !!:=! 

adde(l for svt ~ ~r cl~\::-.-•'~t ~,:(i:-\ ,:, 

B *· 1 I.rl ~:, rtler t~() :p:~:<~~\li.d.e t·J.J;;;.½ .LJ.<)hn:iJ. 
ms delay to exsisting milliwatt le~~ 
it. was neP*~sAry to 
tion to the OS relay in 
The OS re}?y is then 
r·eleai;;~~1 

B.2 The it l-lo; in Fig. tr is 
eithe:c r'tio,;; ;:: ():t' J.~i~;~;,. i) it:.(Ji i~!:i;,.'t•~:~~-n ::!t tr.;: .. r, .. =,:·:·~.; .. ,,.;s 
over w.h icl; t::·(.:J: t~t- 1 :L:rlif:~ s .,; .... ,, ,, .;;; i .. ~:;;;•j)!""'·'.L1,:~t '"'" -~::i; ·t;,~~~;:t:~ ()f f it~'~i~~·t~~ 
may be --,;sea. 

A relay, AJ1. Fig. 27-
Fig. C (Mfr Diec. 

OS relay,. AF 1 :?,I~"' 
Fig"' 1 f F'ig. f,\ 

OS relay,. ?t?l:3.t.~f 
Fig. 3,, Fig .• E 

os_rel~y,. ~'!5f 
Fig. ::,4,. .r:.tg. G 

B" 4 Ootion XB Ls Ar"l6~~e'1 :!".,⇒,< 
off ices arranc;ed -fr·,r ,.,,.~;:1:·nr~~;::t,1:·'. ·i C 

of calling parfy holds. 

.\G]6 
]~· i •~r ,, r~ 

B~5 New ~::i~~~:;:~J1t,fJ, FS71 t;o !'.~~~ e,~.1f'1:ll'.~L ·~ ... fl_;;f{.'l':· 
associated A.pp '.f i '~7, •. ,. ·1 tc 1':~s ai'i.:rr:"' c~dded tc 
provide timing functions sn6 connectinn ~~ -
C'..l i. t S. dt €~ s-r,::; r i ~b ~,;:.(t i :i'.'1 l\ ,;;. ~~ eJt tl i'.i l\ * i~i ·;; :r.· ~:,: t.~·\:l' ,, , }\L ,;• 

{(~~ 'i~ (>::i: ·f ,;I!•· '!, .f ,; ,.-=,,. t=· 

l. ;t l'l fl' .;; f;:;: 

tt~t~ ()f~ t;r~l~•Y 
n~desig­

f :..q. 

··t.r··dt '\i ·nfJ 
t. I 5 •• ,:. ,, ,, ,i,;. ,:::~ 11'"!: ti,~~• i. fl~'.~ (}>ill :r-t.ai i f:'l 

t:. :i11it~ ,rJf :t ,,,,. ·hr;)ok 
nea, •~ the appli-
R7 milliwatt veri-

t; ·=;· -:.~.-;· : .~. ,)~ ?.. ·il <> t~ ·;>;en t J. } t. ~~~ ~!r~:; 
~)}? ·~''. j. (~~-~·~ ), ;;, 
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(h) Continuous cycling between (e} and (f} 
until test line is dropped (XO 
option) .. 

In stE?p-by-step systems, (a) through. (c) are 
idi~nt.icaillil with the above sequence.. Item (d) 
is quie~ termination until test line is 
dropped CXI option). 

D.& A new talance test line is added for 
crossbar No. 5 intertoll and tandem com­
bined. The circuit tit.le is Balance Termina­
tion and Teat Tone Timing Circuit for Cross­
bar No. 5 Intertoll and Tandem Combined 
(FS77). This circuit provides the required 
timing sequences as explained in D.5 (XE 
option) and the appropriate connections to 
the switching system. 

o,.7 A new 2-port combination test line is 
added, en.titled, Combination Loop-Around Mil­
liwatt and Balance Line Timing Circuit 
(FS79). This circuit provides a 175-ms delay 
in application of the milliwatt test tone on 
both the milliwatt port and the balance port. 
If the milliwatt port is the one seized, then 
m.il liwatt power is applied until the test 
line is dropped. If the balance port is 
seized, the timing sequences explained in 0 .. 5 
.a;re, available.. If either port is held and 
the vacant port is seized, a loop-around mode 
is achieved. 

o.e Three new connecting circuits are 
added to provide balance, milliwatt, and 
jack-ended testing for the automatic inter­
ce-pt. systems (AIS). The circuits are: 

(a) AlS Connecting Circuit for Balance 
Termination Test (FSBO). 

DEPT 5822-GJB/ERW-WAM 
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... ····················•'•····•.-.•.•··········--·············· 

(bl A!S connecting Circuit for Milliwatt 
Test (FS81). 

(c) A!S Connecting Circuit for Jack-Ended 
Test .. 

D.9 A new balance termination test line 
is provided for switchboards by·the addition 
of three new connection circuits: 

(a) SWitchboard No. 3, 3C, 3CF, or 3CL 
Jack Connecting Circuit (Mfr :Oise,.), 
Toll 'l'DM Switchboard No.. 3 or 3:B 
(FS83) • 

(b) Toll Switchboard No,. 1 or 2 or 
Switchboard No,. 1c, 10, 10, or 11 
With outward Toll In-Line Jack Connec .... 
tion Circuit (Mfr Disc .. ) , Toll TDM 
switchboard No. 1 or 1B (FSB4) .. 

(c) Switchboard No. 5, SC, or 50, Jack 
Connecting Circuit (FS85) .. 

0 .. 10 The following , connecting circuits 
were added to provide access to FS71 and/or 
FS79 by the indicated system. 

(a) Step-By-step Sub-Line Connecting Cir­
cuit (FS72) .. 

(bl Panel GCO Connecting Circuit (FS73). 

(C) 

(d) 

Panel BCO Connecting Circuit (FS74) .. 

Crossbar Tandem connecting 
(FS75) " 

Circuit 

{e) Step-By-Step Tandem Connecting Circuit 
(FS76) • 

f 


