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CIRCUIT DESCRIPTION 

CHANGES 
B. CHANGES IN APPARATUS 
B.l Superseded 

Resistors N 818 9000 ohms, 
P 136,000 ohms, R 747,000 ohms, 
and S l+l+, 300 ohms 140A 

Superseded by 

Resistors N 818,000 ohms,' 
P 136,000 ohms, R 747,000 ohms, 
and S 44,300 ohms 144E 

CROSSBAR SYSTEMS 
·No. 5 

I NC OMING TRUNK 
TEST LINE CIRCUIT 
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Appendix 7i\D: 
Dwe. Issue ll"'.·J!J: 
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D. DESCRIPTION OF CIRCUIT CII/\.NGJo;S 

D.l The code of the N, P, R and S 
reshtors 140A is rated Manufacture 

Discontinued replaced by the 11+4;;; to agree 
with present manufacturing information for 
these resist ors. 

All other headings, no change. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT. 2311-JMA-JWD-HD 
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CIRCUIT DESCRIPTION 
SWITCHING SYSTEMS DEVELOPMENT.DEPARTMENT 

CD-25771-01 
Issue J-AR ' ' 

Appendix 6-D 
Dwg. Issue 10-D 

CHANGES 

B. CHANGES IN APPARATUS 

CROSSBAR SYSTEMS 
. NO. 5 

INCOMING TRUNK 
TEST LINE CIRCUIT 

D. DESCRIPTION OF CIRCUIT CHANGF~ 

D. l The values of the L and M resistors 

B.l Superseded Superseded By 
are changed in order to apply the 

supervisory relay release test current as 
required by trunk.s such as Incoming By-Link 
Trunk SD-26077-01. L 'Res. 11 T" Opt.. 1 Res. "S" Opt. 

lBDA . 19TJ 

M Res;-TIT11 Op't;'- '"M'·"Res., "S 11 Opt. 
lBFN 19UP All other headings, no change. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEYr. 2311-RVK-JWD-FR 
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CIRCUIT DESCRIPTION 
SWITCHING SYSTEMS DEVEU>P~f:ENT DEPARTMEN'i' 

CD-25771-01 
Issue J-A .. tt 

Appendix · 5 -D 
Dwg. Issue 9-D 

CHANGES 

B. CHANGES IN APPARATUS 

B.l Superseded 

.F Resistance 
l9GN z Option 

G Resistance 
.19cc z Option 

H Resistance 
1•3GH Z Option 

CROSSBAR SYSTEMS 
NO. 5 

INCOMING TRUNK 
TEST LINE CIRCUIT 

·Super~eded By 

F Resistance 
19TR 'f Option 

G Resistance 
1$GF Y Option 

H Resistance 
19Nll Y Option 

D.2 Option X is used with Option Y to 
provide proper trip resistance for 

testing 114KA trip relays adjusted to 
standard current flow requirements. 

D.J Option W is u~ed with Option Y to 
provide proper trip resistance for 

testing 114KA trip relays adjusted to an 
alternate current flow requirement. 

D.4 Option V is used with Option Y to 
provide proper trip resistance for 

testing wire spring t.rip relays where any 
are standard AJ25 relays. 

D. DESCRIPTION OF CIRCUIT CHANGES D,5 The terininal strip was changed to 
permit use of solderless wrap 

connections. D.l Resistors F, G, and H are changed by 
Option Y to provide for testing the 

AJ47 ringing trip relay. All other headings no change. 

BELL TELEPHONE LABORATORIES,.INCORPORATED 

DEPT. 2311-RVK-JWD-EV 
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CIRCUIT DESCRIPTION 
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT 

CHANGES 

CROSSBAR SYSTEMS 
NO. 5 

INCOMING TRUNK 
TBST LINE CIRCUIT 

C. CHANGBS IN CIRCUIT REQUIH.l!:lVil!;NTS OTHE!t 
THAN THOSE APPLYING 'l'O ADDED OR Rl!.:MOVED 
APPARATUS 

C.l The information under block or insu-
late in the circuit requirements 

table for ~he B selector switch formerly 4B-
58 (F) in error, is changed to 4B-5B (Fl). 

All other headings, no change. 

BELL TELEPHONE LABOR..\TORIES, INC. 

DEPT. 2Jll-JMA-JWD·AK 

Printl'ld in U.S.A. 
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Issue J-AR 

Appendix 4-B 
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. CIRCUIT DESCRIPTION . 
SWITCHING SYSTEMS DEVELOPMENT DEPARTlvlENT 

CD-25771-01 
Issue 3-AR 

Appendix 3-B 
Dwg. Issue 7-B 

CROSSBAR SYSTEMS 
NO. 5 

INCOMING TRUNK 
TEST LINE CIRCUIT 

CHANGES 

C. CHANGES IN CIRCUIT REQUIREMENTS 
OTHER THAN THOSE APPLYING TO ADDED 
OR REMOVED APPARATUS 

Col Insulate 2T (TS) and 2T (T) have 
been added under circuit prepara­

tion for the (A) magnet. 

BELL TELEPHONE LABORATORIES, INC. 

DEPT. 3340-CRM-FAK-GA 

·n. DESCRIPTION OF CIRCUIT CHANGES 

D.1 Additions to the circuit require­
ments table have been made t~ 

insure smooth operation of the (A) 
magnet while undergoing·,running tests. 

All other headings under Changes, no 
change. 

Printed Xn u. s. A. 
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CIRGUIT DESCRIPTION 
SWITCHING SYSTEMS DEY.ELOPl·'lENT DEPARTHENT 

CD .. 25771-01 
Issue .3-AR 

Appendix 2-D 
Dwg. Issue 6-D 

CROSSBAR SYSTEMS 
NO. 5 

INCO~;ilNG TRUNK 
TEST LINE GIRGUIT 

CHANGES 

D. DESCRIPTION OF CIRCUIT CHANGES 

. D.l The connecting information for 
lead "AC-DC AUD" to "Continuous 

Ringing Supply" has been changed to. 
show 11to Continuous Ringing Supply or 
to Power, Ringing and Tone Distri­
bution Circuit" o 

D.2 The (Tl) lamp has been specified 
on a one per circuit basis in­

stead of one per RR frame. 

D.3 A multiple strap has been added 
showing the AC-DC AUD lead multi­

plied 11to other circuits in some 
frame". · 

D.4 Circuit note 101 has been changed 
to show the ringing supply fused 

ttone per RR fraine" instead of "one per 
c:kt. 11 

BELL TELEPHONE LABORATORIES, INC. 

DEPT. 33 40-CRM..F AK-ES . 

D.5 In note 102 the connections to 
the (A) and (B) contact pro­

tecting networks were formerly shown 
as the 11 black wire" to Grd. and the 
ye!l.low wire to F(A) or F(B). 

D.6 · Cross connection figure 52 former­
ly a part of figure 51 has been 

. added on this issue and rated .M..f'r.Diso. 

D.7 Cross connection figure 51 has 
been changed to show connection 

from terminals 21, 29 ru:id 31 to the 
fuse panel on Power, Ringin~ and Tone 
Distribution .t'rame 11 and to show con­
nection from terminal. 23 to fuse panel 
on ·RR frameo · 

D0 8 Equipment note 202 has been added 
on this issue. 

All other headings, no change. 

Printed in u. s. A. 
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CIRCUIT DESCRIPTION 
SYS'l'EMS DEVELOP~NT Dt-:PARTMF:NT 
..,,,. 

. CD- 25771-01 
Issue 3-AR 

Appendix l ... B .. , 
Dwg. Iss. 5~8 

' ' 
CROSSBAR ~YS'l'EMS 

NO. 5 
INCOMING '!'HUNK 

TgST LlNB CIRCUIT 

CHANGES 

c. CHANGES IN CIRCUIT RJi;QUIREMENTS OTl!lrn 
THAN 'l'HOSE APPLYING 'l'O ADDED OR RE .. 
MOVED APPARATUS 

C.l .The tost sot preparation for the 
(RB) UA-4 relay WC!S B/G prior to 

this issue. 

BELL Tl•:L~WHONE LABORATORrns, INC. 

DEPT. 3330-MHK-AJB-KM 

.,. 

. c.2 The test clip data for this relay 
showed battery connected to B(RB) 

and ground to 'I' (RB l • 

D. m;scHIPTION OP CIRCUIT GHANGES 

D.l The terminal designations of the 
· (RB) relay are.changed from Band 

T to TR and TP. 

All other headings, no change. 
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CIHCUlT. DESORlPTlON 
SYS'l'i..;J.\S DEVELOPJ1iEN'r DEPAHTJ.1EN'l' 

CD-2 5771-0 1 
Issue 3-AR 

Dwg, Icsue 4-AR 

CROSSDAH SYS'fl~J1;3 

NO. 5 
INCOMllW 'l'!WNK 

'l'.h:ST LINE; CilWUIT 

CHANGES 

C. CHANGES IN CIHCUI'l' HlKUIHE!;ENTS 
OT!llm 'l'!IAN 'l'HOSE APPLYING TO ADDED 
OH HEI·lOVED APPAHA'l'US 

C.l The timing requirements shown in 
'l'est Note 1 for the F relay and 

C tube have been chun13ed as follows: 

D. 

Hemoved 
Time Rec. 
Mil. Sec. 

Min. Mux. 

145 
2250 

400 
2450 

225 
2700 

550 
2950 

Heplaced Dy 
'l'ime Hee. 
Mil. Sec. 

Min. Mnx. 

130 
2025 
380 

'2200 

265 
3225 

650 
3525 

DESC!UP'fIO!·I OF CIHCUI'l' CHANGES 

D.l The connection between lD (S) and 
5B ('f) has been removed and a new 

~onnection has been added between 5B 
('!') and )U (T). 

D.~ The connection. between l'l' (TCl) 
and 5'1' (HD) . has been removed, A 

new connection has been added between 
5T (HB) and r;round, The connection ue­
tween 3T ('l'N) and lB (HB) has been re­
moved and a new connection has been 
added between lB (HB) and l'l' ('l'Cl), 

D.3 The strap between lB (Fl) and 7'f 
(Fl) has been removed. The con~ 

nection between ground and the normally 
made contact on the ring upring of 
jack (D) has been removed and a new 
conrrection has been added between this 
non11ally 111adc contuct on the rinr; spring 
of jack (B) and lB (Fl). 

D.4 The connection between 2n:.5B (Fl) 
and the normally·made contact on 

the tip spring of jack (B) has been re­
moved and a new connection has been 
added between this normally made con­
tact and the tip spring of jack (13) and 
7T (Fl). A new connection has also 
been added between 213-513 (Fl) and ground. 

D.5 Test Note 1, p1;1ge 2, is removed. 
, It formerly read "Adjacent relays 

shall not be energized. See DSP 11 • 

All other headings under Changes, no 
change. 

1. PUHP0~3E OF CIJ\CUI'f 

1.1 This circui~ is designed to test 
the trippinc; awl superviuory relays 

of incoming trunks in No. 5 Crossbar 
Offices. It is used in conjunction 
with outgoini.; Lr'unk test fra111es, port­
able and automatic incomine. test cir­
cuit.s. It mny also be used in connec­
tion with the test of incoming trunks 
from manual and toll switchboards. 

1.2 This circuit is arrnne;ed to make 
the following tests: 

1.21 To make a pretrip test of the 
tripping relay of incoming trunks 

during the silent battery period fol­
lowinc; the fii:st ringing p01·iod. 

1. 22 To make a trip test of the trip­
ping relay Jurine the silent 

battery period following the second 
ringing period. · 

1. 23 'fo test the supervisory relay 
for opel'o.te, release, sticking 

ancl chatter. 

l .2lf To test Lo deten11ine if the 
polal'ity of the b1,1ttHry and 

ground on tlie tip and ring conductors 
of the incoming trunk is correct. 

1.25 To check for ringing current on 
tl1e rinz conductor of the trunk. 

and ring ground on the tip c.onductor. 

1.3 Tllis circtd t is connected to ter-
minals of the line and line link 

connector circuit, \'/hen it is desired 
to test the incoming trunk circuit, the 
incoming circuit., is directed to the 
line terminals to which this line is 
connected. '.ilwn this test line is 
seized under this condition it will be 
stepped automatically from'one test to 
another, provided the incoming trunk 
circuit functions satisft1ctorily. When 
the test of the incoming circuit is 
completed, this test line circuit will 
advance w1J ~ive a distinctive "test 
complete" sii:nal and wait for Jiscon­
nection at the originating end. In 
case of failure of the incoming relay 
circuit to function properly this cir­
cuit will block amt prevent the in­
cominp; test·circuit from giving an okay 
signal under certain test conditions. 
'l'lie circuit v1ill re turn to normal 
automatically at any time from any 
point, when released by the incoming 
trunk circuit and it will hold busy , . 
until it is 'nonnal. A r.1ake busy key 
is provided w:1ich will make the cj.rcuit 

/· 
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busy but will not interfer with the 
test in progress •. 

The line terminals to which this 
circuit is connected are arranged to 
call for Code l ringing by the incoming 
trunk circuit and they are ass<;>ciated 
with a terminal hunting number within 
the number group circuit. The asso• 
ciated line circuit is arranged for 
terminating service only. 

1.4 This circuit is arranged so that 
in case the tripping relay fails 

on the pretrip test, the test line cir• 
cuit blocks and passes a rapidly in­
terrui:t. ed ringing tone signal over the 
tip of the trunk to the distant test 
attendant so that he can determine the 
cause of the failure. Failure to trip 
is indicated to the attendant by the 
continued presence of normal ringing 
induction tone. "Tick Tock" ton.a is 
sent to the distant test attendant. as 
a test co1J1plete signal. 

' 2. WORKING LIMITS 

2.,1 None. 

)., FUNCTIONS 

3.01 To test for ringing current on 
the ring lead and ring ground on 

the tip lead of the trunk. 

3.02 To make a pretrip and trip test 
of the tripping relay in the in­

. coming trunk circuit during the silent 
period of the machine ringing inter­
rupter. 

3.03 The circuit is arranged to time 
approximately six seconds with 

the (R) relay connected to the ring of 
the trunk following the.trip test to 
determine if the ringing is tripped 
before proceeding with the supervisory 
tests. 

3.04 To test the supervisory relay in 
the incoming trunk circuit ib r 

11 0:i;a rate" and 11 Release11 • · 

3 .05 To make a test for continuity and 
for polarity of ;the talking bat-. 

tery, in the incoming trunk relay cir­
cuit. 

3.06 A check of the pretrip and re-
lease test resistance is made in 

conjunction with the check of the ring 
lead supervisory circuit. 

)o07 This circuit is arx>anged to give 
long and short ·closures to the . 

incoming trunk circuit so as to synchro­
nize with the operation of an automatic 
incoming test circuit. · During the 
test of the supervisory relay, a long 

Page 2 

closure with soak current is made in 
order to synchronize with the automatic 
test circuit. The test line will then 

· make two separate short closures with 
a soak current on the supervisory re­
lay. Each of these closures and the 
synchroni~ing closure will be followed 
by the release test of the supervisory 
relay. The test line circuit is 
arranged to make a second long synchro­
nizing closure with operate current in 
the supervisory relay to indicate that 

·the release test is completed. After 
the second synchronizing closure• .the 
test line cil'cuit will make two closures 
for the operate test. The second syn­
chronizing closure and the two operate 
test closures are each followed by open 
circuit release tests. 

3.oa When this circuit is operating 
with the portable incoming test, 

the outgoing test. circuit or a manual 
or toll switchboard, the synchronizing 
closure,soaki release and operate test 
closures wil c aus.e the supervisory 
lamp to flash. The number and the 
.regularity of these flashes should be 
observed by the test attendant in order 
to dete:nnine \'1hether the supervisory 
relay is responding correctly to the 
pulses from the test line. 

3.09 ~one signals are provided so that 
in case of certain failures or on 

completed tests the distant test attend­
ant may determine the. point .where tm 
test stoppa d •. 

3.io A make busy key is provided so 
that the test line may be taken 

out of service. 

;.11 The pretrip and trip test condi· 
tions are timed by the open 

period of the 60 ipm interrupter cir­
cuit (.442 to .593 second). 

3.i2 This circuit is arranged to return 
to normal from any point after 

disconnection by the incoming circuit. 

3.13. The 206 type selector (A) is used 
to steer the circuit from one 

test to another, to count the test 
pulses and in conjunction with the 120 
ipm interrupter circuit to measure the 
.length of the synchronizing pulses. 

' 
3.14 The 120 ipm interrupter circuit is 

· used to give the proper open and 
close periods for the test pulses to 
the incomin~ supervisory relay, to step 
selector (A) when the synchronizing 
closures are made and to send interrilpted 
ringing and "trick tock tone" signals 
to the distant test attendant. The 206 
selector (B) is used in conjunction 
\'dth the 31300 vacuum tube to time the 
period required for the operate check of 

(/ /, I 

/ 
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the trip relay, (minimum period approxi­
mately 5.8 seconds - maximum period 
approximately 7.2 seconds). 

J.15 This circuit is arranged so that 
the (S) relay will operate from 

the "S" lead to the line link and con­
nector circuit in parallel with the line 
hold magnet of the line link circuit 
and'SO that the (SB) relay will open 
the sleeve lead to the number group and 
connector circuit to make this circuit 
busy to other incoming c.:tlls until this 
circuit restores 'to normal. 

3 .16 'l'his circuit is arrangetl to func­
tion on n short rinn- by locking 

the (SH) relay until the (Tl relay 
operates. 

l~. CONNJ<;C'l'ING CIHCIJI'l'S 

'1lhen thiu circuit i::; listed on a 
keysheet t.he connecting information there­
on is to be followed: 

4.2 

4.J 

4.4 

Linc and Line Link Connector Cir­
cuit - SU-2554tl-Ol. 

Number Group and Connector Cir­
cuit' - SD-25556-01. 

Miscellaneous Ci1cuit - Miscellan­
eous Hcluy l~ck - SU-257Jl-Ol. 

Interrupter Circuit - SJJ-2574,2 ... 01. 

DESCllIPTIOM Oli' UPGHATION 

5. CiltC1Jl'1' Ol'i~Hi\'l'ION 

5.01 Seizure 

\'/hon this cj,1'ctd t j n r;cized ln a 
crossbar office, Lim ,(S) rolay operatoD 
ov,~r t.lio "S" leatl ln J>Hl'al lcl wi t.h l.he 

' 11.ne hold rnagno t. '!'lie ( 0) relay opens 
the ( /\) selector "rct1u'n- t.o-nonnnl" 
ground, closos ground for lockinr; ('1') 
when it operut,es, and closea tile tip 
conduct.or Ll1rough relays (TC) und (~; 
nor111ulj t.hrough tho varistor (H) and re­
lay ( H , through conden:;er ( ll) and , 
throur;h relays ( '1'S2) , ( '1'32) and ( 'l'Cl) 
normal to the ring of the trunk. 'l'he 
circuit waits in this conditlon for the 
first ring. 'l'he (H) relay operatcn on 
the first ring and operutes relay (::-m). 
Helay (SH) locks through contitcts uf 
relay ( '1') normal to ground on the ring 
and closes f;round to operate ( 'l'S). HeJay 
( 'l'IJ) operatud closes eround through urc 
2 (A) selector normal to oporute relay 
('l') and closes in part a ground throuch 
arc 3 (A) selector· normal for ll!oving 
the (A) selecto1' to terminal (1). Hela¥" 
( 'r) operated looks throuish relays ( TCl) 
and ( 'l'C) normal to 1;round on relay ( ::i) 
operated, substitutes a local ground for 
the r;roun<l on the tip of t.he trunk to 
the (H) relay, completes the path frorn 
arc 3 (Al, selector throuch relay (TS) 
oper<ttatl to step selector (A) off-norrnal 

and 'supplies r;round to the trip and 
pre,tr;l.p t,est resistances. Helay (SB) 
operates v1hen the brush of arc 4 (A) 

, selector roaches terminal (1) ,to prepare 
the circuit for return to normal on an , 
abandoned test and to open the "S" le~d 
to the number group circuit to make 
this circuit,' busy to other incoming 
trunks. 

5.02 Pretrip Test 

'.Jlrnn selector ('A) steps to tenni­
nal (1) when relay ('l') is operated, 
relay (TS) locks to r;round on arc 2 
(A) selector on terminals (1) and (2) 
and pr(1pares tlte operate circuit for 
relay ( 'l'Sl) throueh arc 6 (A) selector 
t;errninal ( 2) , !'Olay ( 'l'C) nonnal, relay 
( 'l'P) normnl and rr;lay ( STl) opara ted. 
/\ t th0 m1cl of Ll 1u ringing poriod the 
( H) Lrnd ( :;1() rul;cqs wHl release. lle­
lay (Sil) is, rnade slow releane to hold 
over the open period of the machine 
ringinf(" int.errupter. The rcleas~i of 
relay Jll) will close eround through 
arc l (A) selr)ctor and throuro;h relay 
(,'J'S) opc-m1t.ed l.o relay (J'1'1); cau:;ing 
it to operate and g'round the 1!3'l'B11 lead 
to start the 60 iprn interrupter. helay 
( S'l'l) also closes ground f'ro1"1 the 60 
ipm interrupt;cr to rday ( 'i'P) t.hu:1 
ca using relay ( 'l'P) to follow the 60 ipm, 
int;errupter. Ground from (~Yfl) through 
the operHto(l ( TP) relay and throuf~h 
arc 5 (A) selector terminal (1) will 
cncrcrize the (A) selector muc;nct. Re­
lay Ytr) ~olo~ses on the open period 
of tho Go iprn interrupter and cuuses 
tho (A) seloc t.o r to step to tHrrninal ( 2). 

, Ground fro1n the b0tck contact of relay 
('i'l') t,hrour~lt ere 6 (A) selector op­
ornton ruby ('l'~H). Hulay ('l':D.) opemtai 
closu[; Ll1e rJ111~ lend tl1rn111~h ('!'Cl) r~i­
leaBed, tl\I'ou1·;it Llw pru Lr·ip \,(;:;I, f'f;!­

nistanc<rn 1 Lhrouc;h ('1') oporuLud, ('l'C) 
rolon:3ed und (~~) opernLod Lo UH~ t.1p 
load. huluy ( 'l'::a) op<:n·;~t,ed aluo closes 
r_~round tl1rouc;li H5 (ii) soloctor Lerminul 
2 to energize Llw (A) selector nia1~not. 
,Jhon relay ( '!'!') reoper11 tos relay ( 0'1'1) 
releases, opens l.he p1~l.rip tesL re­
sistance and allows the (AJ selector 
to step t,o torrninal (3). When the (A) 
selector steps off t.ormlnal (2), relay 
( '1'::;) releace~; nnd closes 'ground from 
arc J (A) solt:ctor tenn. ,(3) to step 
selector (a) Lo terminal (4). 'l'he ('l'N) 
rel<t.i opera to s from ground 9n 1;orrninal 
(4), hrc 2 of l.he (A) selector to con­
nect interrupLed audible ringing tone 
t.6 tlie tlp of t.rw t.runk for irne in 
notifying the toct nt,tendant as t0 Lhe 
nuture of tho t,1·ouble in case the cir­
cuit blocks duo to a fulse opei>a ti on 
of t.he 1.nco11i:lnr~ tripping relay. 'l'hi,s 
oper~ttion is us i'ollo~1$: '1'he ('l'N) relay 
closes audible ringing tone throuch re­
lay ( JEh) uorrnal, tln·o1J.,o;h the contacts 
of t.he ( P) rday operated, through arc 
() (A) ueloctor terminal (h), through 

./ ,' , / ', 
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the (D) resistance and (TT) condenser 
through (TN) operated through (TC') 
normal and through (sf operated to the 
tip of the trunk. Relay (P) operates 
from closures of the 120 ipm interrupter 
after relay (ST) has operated and 
started the interrupt er by grounding 
lead 11 STO". Relay {ST) is operated from 
ground through arc l terminal (4) from 
relay (SR) released. 

5 .03 Trip Test 

Assuming a satisfactory pretrip 
test the (R) relay will operate on the 
second application of ringing current 
over the ring of the test line to . 
ground on relay (T) operated. The 
operation of relay (R) operates relay 
(SR) which operates relay (TS). Relay 
(TS) operated closes ground from arc 3 
tenninal (4) through relay (T) operatedp 
to step the (A) selector to terminal ( 5J. 
Relay (TS) remains ope rated and locks 
on terminals (5) and (6) arc 2. At the 
end of the ringing cycle, relays (R) and 
(SR) release and ground is closed 
through arc l terminal ( 5) , through the 
(TS) relay operated, to the (STl) relay. 
Relay (STl) in operating, starts the 
60 ipm interrupter by connecting 
ground to lead "STB", connects relay 
(TP) to lead "LB" to the 60 ipm inter­
rupter so that relay ('l'P) will follow 
the interruptions and provides ground 
to the contacts of relay (TP). When 
relay (TP) operates, this ground 
through arc 5 terminal (5) energizes 
the (A) selector magnet.· When relay 
(TP) releases1 the (A) selector steps 
to te~nihal (b). Gro~nd through the 
back contact of the ('rP) relay through 

· arc 6 terminal (6) operates relay (TS2). 
Relay (TS2) operated, closes the ring 
lead through (TCl) and (TSl) released 
through the trip test resistances, 

·through (T) operated, (TC) released 
and (S) operated to the tip lead to 
test the tripping relay. Relay (TS2) 
operated, also closes ground through 
arc 5 terminal (6) to energize the (A) 
selector magnet. When relay ('l'P) oper-. 
ates, relay (TS2) releases and opens 
the trip test resistance circuit, 
allowing the (A) selector to step to 
terminal (7). Relay (STl) releases and 
opens the circuit from the 60 ipm inter­
rupter to relay (TP) allowing it to 
release. 

5.04 Trip Test Check 

Ground from the contacts of relat 
(SR) normal .is closed to relay (ST2) 
through terms. (7) and (8) arc l, (A) 
selector. Relay (ST2) in operating 
closes ground from the normal term. arc 
i. (B) selector through normal contacts 
of (Fl), through normal contacts of the 
tip and ring springs of jack B• through 
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the normal contacts of B selector to 
the winding of relay (Fl). Relay (Fl) 
in operating closes a circuit from 
ground to the winding of B se:Je ctor 
magnet, cl caes a holding circuit from 
ground to the winding of (Fl) through 
the normal contacts of B selector and 
the normal springs of jack B, and opens 

.its own operating path. When the B 
selector magnet ore rates, the holding 
circuit for (Fl) is opened causing it 
to rel ease and remove ground from the 
winding of the B selector nngnet. The 
B selector steps to terminal 1, opens 
the release of the B selector magnet. 
Ground from terminal (1), arc 1, (B) 
selector thru the (ST2) operated, to 
the windin(S of the TC relay ope rates 
(TC). (TC) locks to arc 2, (A) selec­
tor terminals (7) and (8) and also 
(a) closes a circuit from arc 1 (B) 
selector terminal 3, through arc 6 (A) 
selector terminal 7 and through (TC) 
operated to the {TN) relay, in pre­
paration for the operation of the (TN) 
relay, (b) supplies a locking ground 
for relays (TCl) and (SR), (c) prepares 
the circuit for o~erating relay (TCl) 
through tenninal (8) arc 6 (A) selector, 
(d) opens the tip lead to the (TN) re­
lay to prevent passing interrupted tone 
to the tip of the line when relay (TN) 
operates under this condition, (e) 

. trcm sfers the ('l') relay lockin~ circuit 
to ground on arc 3 selector (A) and 
(f) prepares the circuit for checking . 
the supervisory ground on the tip of 
the line when the (A) se1ector switch 
advances to terminal (8). When the 
(B) selector moves from nonnal to ter .. 
minal (1), positive 130 volt battery is 
connected thru resistance (T), contacts 
of {Fl) releases 1 the (B} selector arc 
3 terminal (l) to the anode of the (C) 
vacuwn tube and thru the (S) resistance 
and arc 2 terminal (1) to the starter 
anode of tube (C) and to the (C) con­
denser. The (C) condenser charges in 
about 2 tenths of a second to a voltage 
which causes the (C) tube to operate. 
'l'he (F) relay is connected between 
ground and the cathode of the (C) tube 
and operates when (C) tube operates. 
Relay (F), in operating, short-circuits 
the (C) condenser and connects ground 
to the winding of the (Fl) relay. Relay 
(Fl) in operating, (a) locks operated 
from ground on its own contacts thru 
the B jack and cont acts of the B selec­
tor, (b) connects ground to the winding 
of the B selector magnet and (c) opens 
the circuit to the positive 135 volt 
battery. The (C) tube deionizes and 
the (F} relay releases when the positive 
battery is removed. The (B) selector 
magnet oµi rates and removes ground from 
winding of the (Fl) relay. The (B) 
.selector in releasing, steps to terminal 
(2). Brush 3 selector (B), in stepping 
from terminal (1) to terminal (2) also 

,/ 
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opens the. positive 130 battery circuit 
momentarily. The (B) selector remains 
on step l approximately 0.2 seconds and 

r
round from brush 1 thru arc 1 tenainal 
1) of the (B) selector operates relay 
TC). The 0.2 second period is to per­

mit relay (CT) to ope rate and establish 
a locking i:ath for relay (SR) in case a 
third ringing period causes this relay 
to operate on a failure to trip. Posi­
tive battery thru resistance (T), relay 
(Fl) released, terminal (2) arc 3 re­
sistance (R) and terminal (2) arc 2 
causes the (C) condenser to charge and 
ore rate tube ( C). When tube ( C) oper­
ates, relay (F) and (Fl) ope rate and 
energize the (B) selector magnet. The 
(B) selector n~gnet in operating opens 
the operating ground for (Fl). which 
releases and opens the operating ground 
for the B selector magnet. The B selec­
tor magnet in releasing steps the brushes 
to tenninal (3) in approximately 2 
seconds. The (B) selector in advancing 
to terminal (3) connects ground from arc 
l (B) selector through the ope rated 
(ST2) relay and through arc (6) (A) se­
lector terminal (7) to cause the opera­
tion of the (TN) relay. The (TN) relay 
in operating energizes the (A) selector 
through the ( T) relay ope rated, through 
the (TN) relay operated and through 
terminal (7) arc (6) of the (A)·selector 
to ground on·arc l (B) selector tenninal 
(J). The (B) selector remains on termi­
nal (3) until the (C) condenser has 
charged again through resistance ( P) 
to cause the (C) tube to o:i:e rate and 
step the selector to tenninal (4). This 
interval is approximately 1/2 second. 
When selector (B) steps to tenninal (4) 
ground is remov.ed from the (TN) relay 
allowing it to release and the. (A) 
selector steps to .tenninal (8). The 
(B) selector remains on tenninal (4) 
for approximately 2-1/2 seconds and then 
steps to terminal (5). Ground from arc 
1 (B) selector terminal (5) through arc 
6 (A) selector terminal (8) will cause 
the operation of relay (TCl). Relay 
(TCl) in operating will operate relay 
(SKR). Relay (SKR) in operating will 
operate relay (Tl). When the (B) sel­
ector has remained on terminal (5) for 
approximately 1/2 second, to insure the 
operation and locking of the (TCl) 
relay, it steps to terminal (6). This 
is an interrupter position which in­
sures the advance of the (B) selector 
to teµninal (7) which is a·normal 
position of the (B) selector. 

5.05 Tip and Ring Lead and Test 
Resistance Check 

In the interval between the time 
the (A) selector leaves terminal (7) 
and the operation of relay (TCl), the 
(T) relay is locked to the tip lead 
through the 1600 ohm (E) resistance to 

check the continuity of the tip lead 
through the incoming trunk supervisory 
relay 'to ground. Should this circuit 
be open the (T) relay will release and 
block the (A) switch in position 8. 
If relay (T) remains operated, relay 
( TCl) locks to relay (TC) • transfers 
the (T) relay locking circuit from the 
tip of the trunk to ground on arc 2 
(A) selector relay (T) is slow enough 
in releasing to hold over this. transfer. 
Relays (SKR) and (TSl) are operated to 
establish a circuit from g:ro und through 
the windin~ of relay (RB) through ('l'Cl) 
or~rated, (TSl) operated pretrips re-. 
sistances through T operated, (TN) 
normal, ( SKR) ope rated through the. 

· supervisory relay test operate and re­
lease resistances and through (SKR) 

'relay operated to the ring side to the 
trunk. Under this condition the (RB) 
relay ope rates to the battery on the 
ring side of the incoming trunk under 
test. Relay (RB) operated closes 
ground from tenninal (8) arc 3 (A) 
selector through relay (T) operated to 
step the (A) selector to terminal (9). 
Relay (TCl) holds to ground on arc 3 
tenninal (8) (A) selector to insure 
that relay (T) releases as the switch 
leaves ten11inal (8). Terminal (9) is 
a pass-by position awaiting the release 
of the (T) relay which is somewhat slow 
release. Relays (TC) and (ST2) release 
as the selector leaves tenninal (8) 
and relay (TCl) releases as the selector 
leaves terminal (9). Terminal (10) is 
a pass-by position via the open contacts 
of the (P) relay and is necessary to 
insure having a full time period on the 
first synchronizing pulse. 

5.06 First Synchronizing Closure 

In order to get the automatic in­
coming trunk test circuit in synchronism 
with the test line, the test line cir­
cuit. sends a synchronizing closure of 
approximately l.J seconds duration be­
fore starting the supervisory relay 
test. Relay (SKR) is ope rated by relay 
(TCl) when the (A) selector reaches ter­
minal (8) and relay (SKR) holds until 
the (A) selector leaves terminal (i8), 
arc l (A) selector. This is in order 
to prepare the circuit for the soak 
pulses. Relay (SKR) holds the (TSl) 
relay oi:e rated to removes the ringing 
bridge during supervisory pulsing and 
to provide ground for the operation of 
relay (ST). Relay (ST) supplles ground 
to lead 11S'£0" to start the 120 ipm 
interrupter. The winding of relay (P) 
is connected to the interrupter lead 
through relay (ST) and therefore relay 
(P) follows the 120 ipm interruptions. 
When the (A) selector reaches terminal 
(11) arc (6), relay (SP) operates and 
locks to ground on terminals (11), (12) • 
and (13) arc 3 (A) selector. The lSP) 
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. _: \~,./1•/:i, 
, i 'i'::'.'i;;J·; ~~oses a circuit to the (A) selector 
, / ... '.·'\·;~N'.tiMfiet. t.: {lroug.· h arc 6 (A) selector termi­
;;; .;·r y~~l'.~;·(11}, <+2) and (13)$ through the 

· \}:J; ''.·.·.'~on~~e.t;$ of i'elay (P) operated, f:rom 
· · grouhd on arc 2 (A) selector f'or mea";.. 

suring the time of the synchronizing 
closure. {SP) also closes a short cir­
cuit across the tip and ring of the 
trunk to give a soak to the supervisory 
relay and to start the first synchroniz­
ing pulse closure. The (P) relay is . 
driven directly from the 120 ipm inter­
rupter. Under this condition the (A) 
selector is stepped under control of the 
120 interrupter to terminal (14). When 
the brush of arc 3 (A) selector leaves 
terminal (13) the (SP) relay releases 
and opens the stepping circuit. 'l'he 
release of relay (SP) also opens the so~ 
bridge, thus terminating the first 
synchronizing pulse. Under this condi­
tion the release bridge is left con­
nected across the tip and ring leo.ds 
through (SKR) operated and relays (TN) 
and (TC) normal and relay (Sl) op:irated. 

5.07 Supervisory Relay Release Test 

The circuit is arranged to give 
two release pulses at this point to 
test the supervisory relay in the in• 
coming trunk for release. On the next 
operation of the (P) relayf ground from 
arc 2 through tenninal (14J arc 6 of the 
(A) selector operates relay (PG). Ra- · 
lay (PC) ope rated closes the short cir .. 
cuit across the tip and ring of the 
trunk and energizes the magnet of the 
(A) selector through arc 5. When relay 
(P) releases. relay (PC) releases and 
substitutes the release network for the 
short circuit across the trunk. 'l'he 
release of relay (PC) also allows the 
(A) selector to step to tenninal (l~. 
'fhe next or:e ration of relay (P) roop­
erates the (PC) relay over the same cir­
cuit. Relay (PC) operated again closes 
the short circuit and energized the 
(A) selector magnet. When tho (P) t'elay 
releases, relay (PC) releases allowing 
the (A) selector to step to tenJJinal 16 
and again substituting the release net­
work for the short circuit •. When the 
brush of (A) selector arc 3 reaches 
tenninal (16) a circuit is closed to 
ore rate relay (SPO) which prepares the 
tip and ring bridge circuit for sending 
the operate value of current for the 
second synchronizing pulse. Relay (SPO) 
ore rated holda through terminal (17) and 
(18) arc 3 (A) selector. 

5o0$ Second Synchronizing 'closure 

A $econ<l synchronizing closure of 
approximately l.J seconds is provided 
to indicate to the incoming test ch·· 
cuit that tho release pulne tests are 
complete. In position 16 arc 6 of tho 
(A) selec'l;or a circuit is closed from 
ground on arc 2 terminal 16 through the 
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operated (P) relay to operate the (SP) 
relay through its continuity contacts. 
Relay (SP) operated locks to ground on 
the operated (SPO) relay, closes the 
operate bridge across the tip and ring 
of the trunk to start the second syn­
chronizing closure and closes the same 
ground from arc 2 (A) selector through 
the contacts of the (P) relay, through 
arc 6 terminals (16), (17) and (18) to 
the (A) selector nagnet for driving the 
(A) selector. When the (P) relay re­
leases the (A) selector is stepped to 
terminal (17). Under the above con­
dition the (A) selector is stepped 
successively to tenninals (18) and (19) 
by the operations of the (P) relay in 
following the 120 ipm interrupter. When 
the selector leaves terminal (18) relay 
(SPO) releases, causing the release of 
SP which opens the brid~e and the step~ 
ping circuit for the (A) selector. The 
(SKR) relay also releases when the (A) 
selector leaves terminal (18) to pre~ 
pare the circuit for the open circuit 
pulses used between the operate pulses. 

5.09 Supervisory "Operate" Test 

, This circuit is arranged to apply 
two alternate open circuit and two oper· 
ate current pulses to the tip and ring 
of the trunk after the second synchro­
nizing pulse. The open periods between 
the operate current pulses will allow 
the supervisory relays to release on 
open circuit to set up the worst con­
dition for supervisory relay chatter. 
In ~osition 19 of the (A) selector the 
(PC) relay is again operated from. 
~round on arc 2 through the operated 
lP) relay and arc 6 of the (A) selector. 
Relay (PC) operated closes the tip and · 
ring leads through the (Sim) relay 
nonnal, through the operate test re­
sistance network to the incoming trunk 
supervisory relay. Relay ,(PC) also 
by-passes the tip lead around the 
nonual (SKR) relay. When the (P) relay 
releases, relay (PC) releases. The re­
lease of (PC) opens the test op:i rate 
bridge across the tip and ring of the 
incoming trunk and allows the (A) se­
lector to step to torminal (20). On 
the next operation of the (P) relay. re­
lay (PC) will again operate to close 
the test operate network across the tip 
and ring leads and to energize the (A) 
selector magnet. When the (P) relay 
releases. relay (PC) will release open:lng 
the test ope rate network and causing 
the (A) selector to step to terminal 
( 21) .. 

5.10 'l'o~t Complete SiGnal and Discqnnect. 

When the (A) selector is in posia 
tion 21, rolay ('J."N) is ope rated from 
ground on aro 2. Helny (Sim) in also 
01:e rated from ground on relay (SR) nor .. 
mal through arc l o~ the (A) selector, 
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to provide battery through resistance 
(M) and interrupted ground through re­
sistance (D), for supplying the "tick· 
tock" tone used as a test complete 
signal0 Relay (TN) operated transfers 
the tip of the trunk to the "tick-tock" 
tone circuit, When the test attendant 
hears the O.K. signal he will disconnect 
causing relay (S) to release. Relay 
(S) released closes a circuit through 
relay (SB) oJ)3rated, to advance the (A) 
selector to normal. When the (A) se- ·· 
lector leaves tenninal (21), relays (SB), 
(TSl)p (TN) and (SKR) release, restoring 
the circuit to normal and removing the 
busy indication from the test.line. 

5.11 Tone Signals 

There are three tone signals, two 
of which are supplied by the test 
line circuit and one which is supplied 
by the incoming trunk circuit. The 
first tone signal consists of ringing 
induction interrupted by the operation 
and release of the {P) relay in fol- · 
lowing 120 ipm interruptions. This 
tone is connected to the tip of the 
trunk in position 4 (A) selector and 
indicates to the test attendant that 
the test line circuit has been blocked 
due to the tripping relay in the in~ 
coming trunk ope rating on the pretrip 
test. The second tone is regular ring­
ing induction from the incoming trunk 
and, if received for a period longer 
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than should elapse for the tripping 
test to take place 9 indicates that the 
ringing was not t rippe d during the 
trip test interval. The third tone is 
a 11tick-tock11 tone effect produced by 
the (TP) relay following 120 ipm in~ 
terruption and is connected to the 
tip of the trunk in position 21 of the 
{A) selector to indicate that the test 
line has completed all tests and is 
awaiting disconnection., 

5.12 Test Line Guard and Return to 
Normal on Wipe Out 

Relay (SB) is operated from arc 4 
terminals 1 to 21 (A) selector. When 
(S) relay ~eleases due to disconnection 
before a test is complete, as for in­
stancep when the test circuit blocks to 
indicate troublap a circuit is closed 
from ground of arc 4 terminals 1 to 21 
(A) selector to drive the (A) selector 
magnet to its normal position. RelaY 
{SB) operated also holds the "S" lead 
open to the number group circuit to pre .. 
vent this circuit from being seized. 

5.13 Make Busy 

This circuit is made busy by op• 
erating the {MB) switch to open the 
sleeve circuit to the number group and to 
provide ground for lighting the make busy 
lamp at the make busy circuit for misq 
cellaneous relay racks. 
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