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CIRCUIT DESCRIPTION 
SYSTJi;I~i.S DEVELOPMBNT DEPARTM~NT 

CHANGES 

COMMON SYS TEM3 
MANUAL OUTGOING TRUNK 

TEST CIRCUIT 
FOR USE WITH 

CROSSHAR NO. 5, CROSSliAR TANDF.M OR 
TOLL SWITCHING SYSTEM NO. 4 OR 4A 

CD-95476-01 
Issue 2-D 

Appendix 2-B 
Dwg. Issue 5-B 

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

SD2-- U6114 - a,mature travel 38 
thousandths. 

C.l The armature travel of the SP2 
relay, U6114, previously not shown 

has been added. · All other headings, No change 

BELL TELEPHONE LABORATORIES, INC. 

DEPT. 3320-DHMacr-RCD-HJ 
• 

Printed in u. s. A. 
Page 1 
1 Page 



• 

• 

, .. 

• 

• 
, I • • 

• 
• 

• 

CIRCUIT DESCRIPTION 
SYSTEMS DEVELOPJ.EHT DEPARTJEHT 

CD-95476-01 
Issue 2-D 

Appendix 1-D 
Dwg. Issue 4-D 

CHANGES 

B. CHANGES IN APPARATUS 

COJ1MON SYSTEMS 
MANUAL OUTGOING TRUNK 

TEST CIRCUIT 
FOR USE WITH 

CROSSBAR NO. 5, CROSSBAR TANDEM OR 
TOLL SWITCHING SYSTEM NO. 4 OR 4A 

Superseded Superseded By 
• 

"U" Option 239FM Relay "Q" Option 2goJ Relay 
280AR "P"' II 239GF It "K" II II 

"J" It 23900 It "ff" or!PlA" " 2goAN II 
• • 

"G" It 239FU It "F" It 2goo It 

"E" It 239FP It "D" II 2goF II 

ltJII It l9RP Re,111i-◄aueie "H" or ':ZA" It 19-ABD Resistance 
It It lgAS " 
It It 19GB It 

C. CHANGES IN CIRCUIT REQUIREr-EHTS OTHER 
THAN THOSE APPLYING TO ADDED OR RE­
MOVED APPARATUS 

• 
C .l The af'ter I soak of the 

(CH) relay read -JO 
CKP) -110 
PB) -15 
P) -110 

(OF) -33 

c.4 Removed from Page-lg 

Pulse Time in Sec. 

c.2 

c.3 

n n l9GD It 

It It l9FU It 

-33 
-150 
-50 
-10 
-150 

Added Trapez11im figure 
with 23900 and 280AN. 

associated 

Test note 2 Page 12 fozm~rly 
referred to Page 18. 

Break . Mike 
JI.fin Max Min Max Conn.T 

5B(CI) 

Conn.R 
• 

PGC 23900 .o68 .012 .063 .073 Bat. 1/2 

Test Notes: 

l. See BSP for condenser timed relay interrupters. 

2. Block relay (CI1 ) operated and relay (SP) non-operated 
and connect direct ground to lB(CI) to adjust current 
now. Release 1elay (SP) to start pulsing. • 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l Optional designations were 
assigned and shown at the (CH), 

(CKP), (PB), f>G), (P), (PGC), (OF), 
(CFC), (SU), (SUR) relays, and added 
to options used table. 

D.2 Circuit note 104 was added. 

D.3 Use of the 239 type relay is rated 
Manui'actured Discontinued and 

provide·a polarized relay that has 
improved adjustment stability • 

D.4 On SD-95476-0106 Fig. 10 
specifies KS-13491-Ll res. (LC) 

l meg. ± 10%. The resistance of this 
type with a tolerance of l°" in a 
KS-13491-12 which has been provided 
on the equipment drawing. 

superseded by the 2go type relay to All other headings, no change. 

DEPT. 3330-CEM-AJB-CO BELL TELEPHONE LABORATORIES, IBC. 
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CIRCUIT DESCRIPTION 
SYSTEMS DEVELOPMENT DEPARTMENT 

CD-95476-01 
Issue 2-D 

Dwg. Iaa. 3-D 

COMMOB SYSTEMS 
MANUAL OO'IDOING TRUNK 

TEST CIRCUIT 
FOR OSE WITH 

CROSe,BAR BO. 5, CROSSBAR T4NDli'J4 OR 
TOLL SVITCB}llO SYSTDl NO. 4 OR 4A 

CHABOES 

A. CBAIGBD OD 4DDlm PUNCTI0115 

A.l Provides tor testing e•ch conduc-
tor or a tour-vire tandem 1ncca1ng 

trunlc circuit tor continuity, polarity 
a.nd cross with batter1 or gro11ni1. 

A.2 Provides means tor teat1Dg the 
s1mplex ringing feature or the 

tour-wire tandem incanng tr11nlc circuit. 

A.J Provides mean• vhereb7 tPanam1aa1on 
and ba.l1J,nce teats -..1 b• made over 

ea.ch pe.ir or the tour-v1re trunk b7 
the use or the 12A tranauasion teat aet. 

B. CBA1'0ES D APPARA!US 

B.l The apparat~a 1n Pigs. 17 and 18 1a 
added. 

. 
D. DP:sCRIPTIOll OP CIRCUIT r.g&JGBS 

• 

D.1 Pigs. 17 and 18 •re added to pro-
vide aAans tor teat1Dg tour-vire 

t~dem 1.n.<"cwi ng tr11nlc circuits. Thia 
in vol vea the add1 t 1 on or lei,.da "T", 
"R", "s", "ST" and l to 6 between Piga. 
l and 17• 

D.2 Option •x11 ia added 1n Pig. l to 
provide means tor teat1Dg the 

simplex r1Dg1Dg teature ot the tour-Y1N 
trunk: circuit. Option••• ia added 
tor record. 

All other he~dings under r-hanpa, 
no ch11nge. 

1. PUR.rOSB OP CIRCUIT 

Thia circuit provides aeana tor 
teat1Dg the cable ~ir ot i,.n outgoiDg 
trunk circuit b7 ~tch1ng ~etveen tbe 
teat circuit teat J•ck and the teat- .. 
and make buaJ Ja.clc of the outgo1Dg 
tP11n1r, a.pp1f!i,.r1Dg on the teat l!!Dd 1111.lce 
bua1 Jack ba7. The teat circuit. ia i,.r­
ran1•~ to -~Ice a voltaeter teat a.nd i,.lao 
a trJPIQl1aa1on teat of the outgo1Dg trunk 
and to pulse out the n1Dlber depressed on 
the register lce7a.. The pulsing .,,_, be 
Revertive, Panel C•ll Ind1eator, Kult1-
trequenc7 or Step-b7-Step loop d1a.l 
pulsing. 

When a 2 v1re tr 1,nlc 1a to be teated 
or vhen voltmeter teats &1"8 to be made 
on a.~ v1re trunk: 1ta teat Jack: at the 
Teat and Jlalce bua1 Ji,.ck ba7 1• ~tcbed to 

the teat Jack or the teat circuit. 
When mak1Dg voltmeter teats on 4 wire 
trunks the Tl teat Jack ia pa.tehed to 
Jack T or Ji,.ck R ot the t:i-11n1r depending 
on the tr11nlc P$ir to be teated. On 
all other teats aclca Tend R "1'e ~tch-
ed to correapon 17 deaign4ted JacJca 
on the teat ,nd me e bua7 Ji,.ek frame 
and conn•ct1on to the trunk ia ~om­
Pleted bJ operating Ke7 MPW. When a .lo. 
5 Crossbar outgoing tr11nk: ia to be teat.ad 
end it 1a ,,de bua7 due to trouble it 
1a ~tehed 1.n. tbe aaae wa7. When• 
No. 5 Crossbar trunk, which 1a 1n ser­
vice, ia to be teated, 1n addition to 
the teat Jack, the JIB Jack: ot the trunk 
1a Plt,tched to the teat circuit JIB Jack 
for malctng the trunk bua7 vhen it 1a 
idle. Por i,.11 teats the teat Ji,.ck 1a 
closed thru Pig. 1. The trunks 1n every 
Cf!lae ,re c~onected first to the Bua7 
Teat Pig. 12 or Pig. lJ where the trunk 
1a teated tor a Bua7 and if idle it ia 
made bua7. When the tr 11nk 1a aade bua7 
a start signal 1a tben sent to the otber 
t1gurea to start tunct1oo!ng. The volt­
meter teat 1a made 1n Pig. 1. When a 
RP trunk 1a teated the teat 1a routed 
troa the teat jack thru the CnnnActor 
Pig. l to the Revertive Pulsing Pig. J• 
When the aj.gn4l 1a received tb4t the 
trunk ia ■a"e bua7 the pulses i,.re sent 
out and vhen Pulsing ia c--,1,pleted the 
circuit tunct1ooa to cnnnact the trunk: 
thru to the auperv1aor7 teat circuit ~f· 4. When a trunk req11il'ing PCI 

sing ia teated the routing Ia trom 
the teat Jfclc thru Pig. 1 r.onn•ctor, 
thru the ap Pig., to the PCI pulat.ng 
Pig. 5. The PCI call ia then ~Ulapieted 
the •II'■• i,.a the RP call. When KP l>ula-
1ng t1"11nJca are teated the routing. 1a 
f'llc+a the teat Jaclca tbru the coan•ctor 
Pig. 1, to JIP pulsing Pig. 7 for 'puls­
ing vh1le tor aupervia,on it ia routed 
t-rom Pig. 1 to Pig.~. JIP ,PUletng 1a 
thru thi repeat co11. When pulaing baa 
been e>cnpleted tbe.JIP pulsing Pig. 7 1a 
disconnected e.D4 the tr,mk 1a connected 
to tt• auperviaor7 Pig. 4 onJ7. In a 
e1mtlar 111t.nner vhen atep-b7-atep dial 
pu].aing t1"11nks t,re teated tbe teat 
1a routed thru Pig. 1 to tbs P1al puls­
ing Pif• 10 ror s.r.s loop pulsing and 
tbru P g. 10 to Pig. 11 for SXS loop . 
re•1ati,.nce pulat.ng or SX8 batter7 ,nd• 
Gro11nd :pul•~• · In ti. •tae va1_ " for 
JOP puJal.D.g the trunk: 1a closed tJJru 
Pig. 1 to the aupervlior, teat Pig. ~ 
tor auperv1a10D• The 0 • .1:. a:t.s,-,1 ia 
aiven b7 the tl••hSng ot a •~niaor7 
r,wp vhen trunk teats are ccapleted to 
final 11Ul.t1ple or inccaing tl"UDk teat 
lines. Repei,.t tests 11&7 be 11$d.e b7 

Printed in U. s. A. 
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le,v1ng the trunk patched to the test 
circuit, discnnnActins the test call 
completed an~ restartl.Jlg in the regular 
vay. 

2. WORKDIG LIMITS 

2.1 The test jacks Tl an~ T2 rnay be 
connected to any 2 vire trunk 

whose test aod make busy jack appears 
on the test aon make busy jack bay. 
The 11rn1ts tor this circuit are based 
on the following: 

PB-239 PM Relay - Tr11nk Supervi-
sion. 20-28V 45 to 50v 
.Np.. Ext. Ckt. 

u,op Rea• 4,000 obrns 10,000 ohrns 

Mi.n • Ioa • Res • 30, 000 obrne 30, 000 ct Mil~ 

2.20 Revertive Pulsing 
2.21 268A STP reltY - Selections 
.Nai. Ext. Ckt. Loop Res. - ),330 obrns 
Nin. In.a. Rea. 30,000 obrns 
2.22 B421 TO relay - Office ,on 

Long Trunk Loop Teat 
Mex- Ext. Ckt. Loop Rea. - 12,780 obma 
JUn. In.a• Res• 30,000 obma 

The tr 11olc shall oot exceed 2900 
ohms or 32 miles of cable. . 
Mi.n. Pomp. Rea. for selection - 900 

obma 
Min.. Paap. Res. distant office - 900 

obms vith L rel•Y of 900 nbms or 
more 

Mi.n. Comp. Res. distant office - 1200 
obms vith L relay or 650 obrns or 
less • 

2 .23 Bl67 MTG relay - Short Tr11ok 
Loop Tests · 

Max. Ext. Ckt. Loop Res. - 2,300 obms 
Mi.n. In.a. Rea. - 30,000 obrns 
2.24 B421 CG relay -.Pao~l Call 

Indicator Tr11oks 
20-28 Volts 45-50 Volts 

M4,x • Ext. Ckt. 
Loop Res. 10,000 nhrns 20,000 obms 

Mi.n. Ins. -
Rea. 30,000 ohms 30,000 ohms 

2.25 239 FK or 280B relay TR, TRl, TTl 
aot\ TT- T$lldem Incoming Trunk 

CircUit - 4 Wire MP Pulsing 
Max, Ext. Clct, Loop Res. - 5900 ohms 
Mi.n. Ins, Res. · - 30,000 nbrns 

3 • FON01'IORS 
3.01 Connects to the t~unk by means of 

a patching cord between the.test 
circuit test Jacks and the tr11nlc c1rcU1t 
test an~ make busy Jacks on the Test an~ 
Make Busy Jack Bay. When Pig. 12 is pro­
vided the test Jack Tl or T2 is patched 
to the trunk test jack for 2 vire trunks. 
On. 4 vire trunks jack Tl is patched to 
Jack Tor R vhen making voltmeter tests. 
On all other tests j•cks T aod R or the 
test circuit are patched to jacks T and 
Rot the test and ma~e busy Jack bay~ 
When. Pig. 13 and 14 are provided (Bo. 5 
Crossbar) the teat jack Tl or T2 is 

P~ge 2 

~tched to the trunk T jack if the 
tr11nlc is made busy for trouble and the 
test jack Tl or T2 is patched to the 
tr11n1<: T jack also the rns,lce busy jack 
MBl or MB2 is ~tched to the tl'\!llk MB 
Jack, when the trunk to be tested is 1n 
service. 
3.02 Makes a busy test of the trunk 

patched for test.. 
3.03 Lights a busy lamp BYl or BY2 

when the trunk is busy when 
patched and extinguishes the busy lamp 
when the trunk becomes idle. 
3.04 Makes the trunk test busy if idle 

when picked and the test key 
TST~ or TST2, voltmeter VMl or VM2, 
talking key TLKl or TIJC2 or no teat 
key NTl or NT2 is operated. 
3.05 When a trunk is picked while busy 

to rns,lre it busy after it has be­
come idle and the busy test feature has 
functioned • 
3.06 Makes busy retest when a busy 

trunk becomes idle to prevent 
interference. 

test 

Starts a t~st call when the trunk 
to be tested is idle and the busy 

feature has functioned, 
3.08 Lights an oft nurmal lamp ONl 

or ON2 when the test circuit 
rel~ys ~re operated. 
3.09 Reverses the tip and ring leads 

tram the test circuit test jack 
to the test circuit when the reversing 
key RSl or RS2 is operated. 
3.10 Connects the voltmeter circuit 

to.the test j~ck when the volt­
meter key VMl or VM2 is oper~ted and 
the trunk is idle. 
3.11 Tests the ringside using the 

150 volt scale of the voltmeter 
when all keys i.n the voltmeter circui~ 
are noI'J!'l<tl, 
3.12 Teats the tipside U!in~ the 150 

volt scale of the vol~meter when 
the REV key is operated. 
3.13 Reverses the tip and ring to the 

voltmeter test when the REV key 
is operated. 
3.14 Tests for foreign potential when 

the FEMF key is operated, 
Test~ for short circuits when 
the G and REV keys are used, 
Makes a ballistic test-for capa­
city with the G and REV keys, 

3.17 Reverses the connections or the 
voltmeter vhen the VM REV key is 

operated. 

3 .18 Makes a millia1111ueter test for 
resistance with the 20,000 obrn, 

1000 ohm ~nd AM keys. 

3.19 Provides test conditions on the 
three scales of the volt milli­

a1a111 .. ter as follows; 

7 
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Full Scale 
(ma) Resistance 

0-120 volts 1.2 ma 100,000 ohms 
0-24 volts 1.2 ma 20,000 ohms 
0-24 volts 24 ma 1,000 ohms 
0-300 ma 300 ma 3 ohms 
3.20 Connects Test Jack Tl to the 

test circuit when TSTl key is 
operated. . 

3.?l Connects Test Jack T2 to the 
test circuit when TST2 key is 

operated. 

3.22 Overrides a busy when the no­
test feature NTl or NT2 key 

1s operated Fig. 12. · 

3.23 Closes thru a bridged polar 
relay supervisory circuit to 

the test jack when the talking key 
TLKl or TJ,K? is operated, 
3.24 Indicates the supervision 

when the bridged polar relay 
is connected to the test jack by 
means of the supervisory lamp 
SUPl or SUP2, 
3.25 Provides ~ompens~ting resistances 

and keys for distant office selec­
tions DOS CCJlf 1n 300 ohm st;eps from 0 
to 1500 e>bms l2 v1rtt trtinks J. 

3.26 Provides compensating resistances 
and keys tor tr1 1ulc <-ompensation 

(TRK COMP) from Oto 3600 obrns vith one 
step of 250 obrns and subsequent steps 
ot 300 nbms •. The 250 obm step being 
provided for nompeneating the operate 
test ot the •s• L;pu trunk A relay. 
3.27 Provides resistan~es ~oo ke7e 

(A RY OPR CCIIP) in 500 ohm stepe 
from o to 17,500 obms for m,Jkinfroper4te 
tests of the trunk: A relay \2 w -e 
trunks). 
3.28 Provides test resist~oes in 500 

ohm steps traa O to 5500 obiih• tor 
L RY BOB OPR RES l!Jnd from Oto 12,500 
Pbms tor A RY BOB OPR RBS (2 wire trunks). 
3.29 Provides~ (RICB-20,000) oln re-

sistanne to eompens~t~ tor re­
peater innoming selector (LJ relay non-
oper~te test. · 
3.30 Provides TAB Ht TAIi T, TAll U, TH, 

H, T, U and STA register keys. 
3.31 Provides mA~ns tor ml!Jlcing diatan~ 

office selections, Distant: ott1ce 
brush Oto 4 1s set up by depressing 
key 1n TAB 'l' row and office group Oto 9 
by depressing ke7 1n TAB U row, 

3.32 Provides a KR key for releasing 
the register keys operated. 

,.,, Provides aAaos tor aAnd1ng RP 
pulses on revertive PUlse trunks 

when the RP key is. operatea. 
3.,4 · Provides ■flans tor making trunk 

test on RP tr1,nka with 24 volts 
on the supervisory rel$7 b7 operation 
ot the TFV key. 

3.35 Provides MP pulaSJlg tal"NP pulse 2Y1.re 
trunlca when the MP keJ 1s oper$ted. 

On 4 wire trunks Keys MF and MFAW are 
operated. 

3,36 Provides means for pulsi.rut SXS 
loop pulses for the calleo num­

ber on Dial Pulse trunks vhen the DP 
key is operated. 

3.37 Provides means for testing Panel 
Call Indicator trunks when the 

PCID for direct P,C,I. or PCIT for 
tandem P.C.I. is operated. 

3,38 Provides means for m.e~ing RP 
trunk L relay non-operate test. 

3,39 Provides means for ma~ing RP 
trunk A relay non-operate test 

when A NO key is operated. 
3.40 Provides means for ms~ing RP 

tr11nk It and L relay prems. ture 
operati9n tests on cable chargi.rut ~on­
dltion lBattery cut-off Panel only) 
when the PRE - OPR A & L RYS key is 
operated. 
3.41 Provides means for sendinst Panel 

Call Indicator pulses on a1rect 
PCI tr11oks when PCID key is operated 
or tandem PCI trunks vhen PCIT key is 
operated. 
3,42 Provides meane for rna~ing a 

trunk guard and overflow test 
on PCI t-r,11nke bet'ore starting the PCI 
pulses. 

when 

Provides meane for pulsing SXS 
loop pulses on Dial Pulse trunks 

the DP & LPD keys are operated. 
3,44 Provides mesne for pulsi.rut SXS 

loop resistance pulses on7'P 
trunks vtien the DP and LRD keys are 
operated. 

3,45 Provides mesne for pulsing SXS 
loop_ battery and grn11nd_py.lJ1es 

on DP trunks when the DP and BGD keys 
are operated, 
3.46 Provides ~eana tor listening for 

dial tone before pulsing is 
started on DP trunks vhen the DT key 
is operated. 

3,47 Makes a polarity test of the MF 
or DP trunk before pulsing MF or 

DP pulses. 

3.48 Arranges the teat circuit polar 
supervisory relay tor GO start 

MF or DP pule~ signal when the GO 
key is operated • 
3.49 Az•raoges the test circuit pglar 

supervisory relays for a DELAY DIAL 
start MF or DP pulsing signai vben the 
DLF key is operated. 
3,50 Arr11oges the test circuit___polar 

a111>ervisory relay for WINK Start 
MF or DP pulsing s1gnal when the GO 
and DLP keys are nu1•111•l and either the 
MF or DP key is operated. 

3,51 Sends MF or DP pulses tor the 
digits depressed on the register 

keys. 

Flaahea a aender laiap (SDR) vt,1le 
pulsing BP, PCI, MF or DP call. 

Page 3 
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:,.5::, Lights the sender la111p steadily 
(SDR) when pulsing has been com­

pleted. 

::,.54 Send.a a KP pulse of at least 100 
millisecond duration before puls­

ing the MF d1gi ts. 

:,.55 Sends an ST pulse after all the 
digi ta have been Mli' pulsed. 

::,.56 Opens the paths to the telephone 
circuit during MF pulsing. 

::,.57 Pulaea either MF or DP pulses 
11nder control or the same pulse 

generator. 

::,.58 Stopa the pulae generator vben 
the ST pulse for MF pulsing has 

been pulsed out. 
. 

:,.59 Stopa the pulse generator vhen 
all DP digits have been pulsed 

out. 

}.60 Closes thru -the Tip and Ring 
from the MF or DP feature vtten 

the trunk becomes idle and the busy 
teat circuit baa functioned. 

::,.61 Removes the momentary open check 
while MF or DP pulsing 1a in 

progress. 

}.62 Provides a check or the trunk for 
a momentary open on calla to the 

incom1ng trunk teat line after RP, PCI, 
MF or DP pulsing has been completed •Dd 
the MO key 1a operated. 

::,.6::, Arranges the pulsing contacts 
in the fundamAutal circuit for 

SXS loop pulsing~ 

::,.64 Rf.'movea the pulsing contacts 
from the f11ndam"'tntal circuit 

after SXS loop pulsing is completed. 

::,.65 Starts delayed closure time on DP 
calla after the busy test circuit 

indicates that the tr11nk to be tested 
1s idle. 

::,.66 Waits for the start pulsing sig­
nal after delayed closure time 

has been completed. 

::,.67 Controls the length of the 1n­
terd1g1tal time for DP ca~ls. 

::,.68 Short circuits the polar super­
visory relays and repeat coil 

during DP pulsing. 

::,.69 Femoves short circuit froin polar 
supervisory relays and repeat 

coil for polarity check of trunk dur­
ing interd1g1tal time. 

::,.70 Stopa the pulse generator during 
intel'd1g1tal time. 

Page 4 

}.71 Advances the digit steering cir­
cuit during 1nterd1g1tal time. 

3.72 Completes interdigital t1m1ng 
and starts pulsing the next 

digit after the polarity check of the 
trunk. 

3.7' Accepts a DEIAY DIAL s~gnal with 
the SGO key operated after DP puls­

ing has started and before U digit ia 
pulsed. Flashes the OFL lan,p if a STOP 
signal is received after this nEI,AY DIAL 
signal. 

3.74 Provides mean~ for flashing the 
overflow lao,p (OFL) when all 

trunks are bUBy, a selector goes to 
tell-tale or a reorder 111 enco11ntered 
on an MF tr1 1nk. 
3.75 Flashes the OFL lamp if an MF or 

DP trunk tested is reversed to 
i ta norms 1.. polar1 ty. 

::,.76 The R ± key is provided to apply 
105 ± volts continuous ringing 

current to the trunk when the key ia 
operated ( 2 wire tr1 1nk11 ) • 

3.77 The 5X key is provided to apply 
simplex ringing current to the 

tl"llnk vhen the key is operated. 

::,.78 The types or circuits that mey 
be tested with this circuit are: 

Panel Incoming Selector 
Crossbar Incoming Trunk 
P•nAl Distant Office Selector 
PanP.l Call Indicator Trunk 
Tandem Call Indicator Tl"Uilk 
PanAl Repeating Incom1ng Selector 
PanAl Sender Tandem ·Ir11nk 
Tandem O.G.T. to Central Desk Operator 

or to Official P.B.X. 
Tandem Anno11neement T1'11nk 
outgoing Repeater to Step-by-Step Office 
Outgoing Repeater CX or SX to Step-by-

Step Office 
Step-by-Step Incoming Tr,,n1c:,. 
Outgoing Toll Switching Reverse Super­

vision Tr11nk" 
Outgoing Toll Switching TX 'rY•11nka 
Tandem Office Incom1ng Tr1rok Circuit 

4. CuNNECTilfG cmcUITS 

'When this circuit is listed on a key 
sheet the connecting 1 nfc,r•!I➔ +ion thereon 
is to be followed. 

4.01 Test and Make B~1 Jacks -
SD-96::576-01, SD-68203-01 and 

SD-25762-01. 

4.02 Test Circuit for Testing Outgoing 
Trunks for Continuity and Rever­

sals - SD-96::,70-01. 

4.o::, Office JJnk and Connector Cir­
cuit - SD-25033-01. 

• 

• 

• 

, 

• • 
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4.04 Distant Office Selector 
SD-217}3-0l. 

4.05 Pan~l Incoming Selector auch aa 
SD-21917-01 •. 

• 

4.06 Croaabar Incnm1ng fv>ouk auch aa 
SD-25295-01. 

4.07 Crossbar Tandem Incoming Trunk 
Repeated Sup.,rvlsion -

SD-25887-01 • 
4.08 Tandem Call Indicator I:r,ink auch 

as ES-1157}-0l. 

4.11 
4.12 
4.13 

Telephone Key and Ia:np Circuit -
SD-955211--01. 
Interrupter Circuit - SD-25742-01 
and SD-25062-01. 

Miscellaneous Circuit - SD-9 oi 
Clock Circuit - SD-96343-01-
Tandem OverflOY Trunk -
SD-25442-01. 

11-.14 Tandem O.G.T. to Central Deak 
Operator or to Official P.B.X. -

SD-216:,IJ-Ol. 
4 .15 Tandem Annn,incement 'l1'11Dk -

SD-217}4-0l. 

4.16 Outgoing Trunk Circuit to 
Panel, Crossbar and SJCS 

SD-68011-01. 
4.17 Step-by-Step T11•11k auch as 

SD-31726-01. 

4. 18 Crossbar Tandem outgoing T:t-;mlc 
Loop or Battery &: Gro•ind Puls­

ing - SD-25634-01. 

4.19. Crossbar Tandem Outgoing CX 
Tr•1nk - SD-25490-01. 

4.20 SY1tch1ng System No. 4A -
TX or Comhi.ned TX and Toll 

Switching Tr-ink Circuit - SD-68239-01. 

4.21 Toll Svitch1ng System No. 4A -
Toll SY1 tching 'lx•11nk Circuit 

Dial or MF - Straightforward -
SD-68242-01. 

4.22 Toll Svitch1ng System No. 4 -
Toll Svi tching I.r;1nk C1rcu1 t to 

Crossbar No. l, Pan~l or Step-by-Step 
Ottice Call >uno•incer or P.C.I. to 
Manual Ottice - SD-68:,26-01. 
4.2:, Tandem Ottice Inco•otng l'r1,nk 

Circuit - SD-25943-01. 

5. DESCRIPTION OF OPERATION 

5. 01 General· 

Thia circuit 1• aff•nglld to teat 
trunk• bav1Dg battery on the tip tor 
ON-HOO!: called subscriber'• auperviaion. 
When trunks Yith batttz-y on the 
ring tor ON-HOOK called aubacr1ber'a 
supervlaion are teated the RSl or the 

, 

• 

RS2 key ia operated to reverse the 
tip and ring leads rrom the. teat jack 
Tl or T2 to the teat circuit. In de­
scribing the operation or tbta test 
call it vill be aaa,11,.,d that the Tl 
jack ia patched to the trunk to be 
tested and all the keys are nor;;al 

5.02 Busy Teat Using Fig. 12 

If the trunk to be· teated is not 
busy Yhen patched the buay teat fea­
ture vill not .t'unction 1intil one ot 
the following keJ"• 1e operated, TSTl, 
VMl or TllCl. When one or these keya 
ia operated it cloaea tbru a circuit 
to operate the Bm rela7. flle BBl 
relay will lock. The BH1 relay will 
light the ONl l•••ip, close a c1rcu1 t 
for the SRl to o_pera te which 1n t1ll'D 
will operate the elov operate on 
relay. !Ile on relay 1• elov operate 
to allov t1me !or the alov release 
Sill relay to aoak. When the on relay 
operates it•-Jocka. opens the operate 
path or the SRl relay, puta a gro 11nA 
on the sleeve or the test jack to •ke 
the trunk bua7, turniahea en additional 
gr1>•iod tbru the 0011-ei contacts ot the 
SRl relay to the on 1- 11tp end furniahea 
a ground tbru 1ta locking contacts, the 
SRl relay no1° el and the BH1 relay op­
erated to the ST lead to the teat c1r­
cu1 t. When the elov release SRl baa 
released 1 t closes tbru the ST gro•md 
.from the lock1Dg oontacta ot the on 
relay. It the trunk cono""cted 1a bWIJ, 
rela7a Bn end '!'Bl will operate tb1"U 
Bn relaJ aecond•1'7 Yinding •nd tbru 
relay on normal to the busy grotmd on 
the sleeve ot the teat jack rz,_,,. the 
bua7 trunk. Relay BY1 operated lights 
the Bn l••ip a• a buay tl'Wlk 1nd1ca­
t1on. Relay BHl operate• troa gl+"lmd 
on the D relay normal. Relay BBl oper­
ated lock• to the D relaJ gJ'0 11m and 
light• the on l•11ip. Should the 
trunk beco•• 141& while still con­
nected to the teat circuit relays 
BYl •od 'l'Bl will release. RelQ' ml 
released operates relay SRl tbru relay 
BRl operated tbru relay on normal. 
Relay SRl operates the alov operate 
relay ONl and prepare• the circuit 
to reoperate rela7 BY1 over 1ta 
pri.mary Y1nd1Dg. Rela7 on operated., 
a - cloaea gro••nd thrU relay SRl 
operated to operate rela7 BYl OD 
1\• pt-1.mary vtnding, b - open• the 
operate circuit or relay SRl and c -
prepare• the busy prn•nA. Rela7 Bn 
operated close• it• aecondary- w1D41ng 
tbru the winding ot relay !'Bl to the 
sleeve or the teat jack to ake a 
eecond busy teat. When the alov re• 
lease SRl 1ttla7 1• noraal relay Bil 
release• unless there 1a on bua7 
~o•rnd on the sleeve. Rela7 on 
Yi.11 lock to the D relay f. ,.,rnd tbru 
t>elay 'l'Bl normal 1mder tb • oon-
d1 t1on. 'l'b.e open interv•l on 
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the sleeve from the time relay BYl re­
leases the first; time until it releases 
the second time is to insure that any 
circuit hav-ing_a relay he1d on the 
sleeve will release befo1e the busy 
ground is -connect-ed~ -- 'l'he trunk is made 
busy by a -growid rrom the nor1nel con~ -
tacts of the · ONl relay when the BYl --re­
lay releases. 

S.OJ Busy Test using Fig. 13 & 14 

When trunks are tested in service 
the trunk T-and·MB jacks-are patched to 
this test circuit TlandMBl jacks re­
spectively or tc theT2and MB2•jacka 
respectively. Thia-arrangement allows 
the :b.uay .t11st circuit to make the tri•nk 
busy to service calla and to test calls. 

- When tz,mks are tested which are 
made -busy with an MB plug due tc trouble 
only the T jack of the trunk is patched 
to the Tl jack or the T2 jack of the 
test c~rcuit. Thia arrangement allows 
the Master Test Frame to pick the trunk 
while _this t~st circuit ia making a test 
on the same trunk and cause interference. '' . ' . 

- , -
_ T_he following description is as 

for the T and-MB jacks-being patched to 
~he Tl and MBl jacks respectively for 
the tl'Wlk in·senice test and the T jack 
cnnnected_ to the Tl jack for the trunk 
MB test.. __ · 

S •. 031 Busy Test -( Fig •. 13 & Fig. lit) -
- · 'l'runk in Senice ~ TU or TST 
· Key Normal_ in Fig. l 

~- a ~ 

_- When tlle TI.Kl or TSTl key is 
no1·11.al th.e Bffl -relay will be normal 
arid. if the-trunk is busy the BTl relay 
will not, op~t~_te since_- t~e slee-ve will 
be ·open. When. thett'Wlk beCOllleS idle 
the_an·relay wil~:operate to the 
ground· c;,n the s · 1ead. ~ The Bt:l relay 
oper•tedlfill, ope11 the groundto op­
erate the TBl relay, close the TNl 
relay to th1;1_"tNR lead to operate in 
series _,rith a' relay in the tr11nJr.1 close 
part of the_ operate path.tor the ONl 
relay and .operate the ONl larop. The 
TNl relay operated will extinguish the 
BYl lamp and clos• part of the SRl re­
lay operate path. When the Tl.Kl or 
TSTl key in Fig. 1 is operated the BHl 
relay will• operate-_ and _close. a path to 
operate the SRl,-.cloae the ST lead to 
Figure 1, , open the <?Pe.rate path of the _ 
TBl relay, eupply-additigr.kl ground to 
operat1;1 the ONl lamp· and locks itself ·_ · 
to the ground on the Dl relay no.c,i,cl -
contact's~• When SRl relay operates it 
opens the-ST }.ead path-and closes the 
operatepaih:tor·the ONl'relay. Th• 
ONl rela)' ia a al~w operate relay to -
allow t~--'tor the p_Rl "relay to soak. 
When''t;he ONl relay-is operated it -- · 
lock-a• open4 •-the . operate pat'b of SRl · 
relay whi~h starts to ·release, and -- · · 

,_ - . 

-·· ····-
- . _. . . , 
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provides an additional ground to the 
ONl lamp. When the SRl relay releases 
it closes thru the ground from the 
locking contacts of the ONl relay to 
the ST lead to Fig. l. 

5 •. 032 Busy Test (Fig. 13 & Fig. 14) -
Trunk in Service - TLK or TST 
Operated in Fig. l 

When Tl.Kl or TST key is operated 
the BHl relay will be operated. The 
B_Hl X""elay operated will lock to ground 
on Dl relay, close part of the ST lead 
path, light the ONl lamp, operate the 
TBl relay if the trunk is busy, and 
close in part the path to operate the 
SRl relay. 

When the trunk becoaea idle the 
BTl relay will operate to the ground 
on the S lead from the trunk. The BTl 
relay operated will, release the TBl 
relay, close the winding of the TNl 
relay t.o the TMR lead to operate in 
aeries with a relay in the trunk to 
make the tr11nk busy to all calla 

1 
cloae 

in part the operate path of the ull 
relay and close an additional groi•nd 
to keep the ONl lamp lighted. When 
the TNl relay operates it will exting­
uish the BYl lamp and close part of 
th• SRl relay operate path. When the 
TBl relay releases it closes the path 
to operate the SRl relay. When the 
SRl relay operates it opens the path 
to the ST lead and closes a path to 
operate the ONl relay. The ONl relay 
operated will lock, open the operate 
path of the SRl which will start to 
release, and provides an additional 
ground to the ONl lemp. When the SRl 
relay releases it closes thru the 
gro11nd from the locking contacts of 
the Olil relay to the ST lead to Fig.l. 

S.OJJ Busy Test (Fig. 13 & 14) -
Trunk Made Busy With MB Plug 

When a trunk is to be tested 
that bas been me-le busy with an MB 
plug. the Tl jack is patched to the 
T jack of the trunk. The busy teat 
ia made similar to that me1e for trunk• 
in service except that the TNl relay 
operates to a 700 ohm battery thru the 
no:r-rnal contacts of the Dl relay. -The 
circuit operations ar& s1m1lar to -
those described in par. 5.0Jl and 5.032. 
The trunk beiag -teated- however may be - - -
picked by the Maate_r Teat Frame and 
cause interferenc"e since the Kl'F can 
o-verride a MB plug in the MB jack on 
a test call. . 

5.04 Operator Claas Trunks Teat 

s.041 For o.pera~or class of,trunka 
·-' _. -- the TLKl. key is operated -after 

the 1;l_"Unk _ has · been patched to the 
test --jacks. When the buay teat ha• . . . ' 

• 
- .. 

. . 

• 

• 

• 

' 

• 
• • 

• 
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functioned and the trunk is idle the 
TLKl relay vill operate and close 
thru the tip and ring 01' the trunk 
thru the TLK repeat coil to the w1nd­
µig 01' the PB :relay. The PB relay 
is a polarized relay arranged 1n the 
circu.!.t to operate v1th ba~tery on 
the tip 01' the test jack and the RSl 
key tlOI'iiiol! Th4' PB. l'eley 'Will op~r­
ate 1n seres V1th the trunk A relay 
when the TLKl relay operates and 
light the 5UP1 la111p. 'When the dis­
tant operator ansvera the trunk re­
verses-l.ta battery and ground the PB 
relay releases and extinguishes the 
SUPl l61ilJ). 

5.05 Voltmeter Teat 

The tolloving teat procedtll'e 
applies to both four-wire as well as to 
tvo-w1re trunks. Hovever, when testing 
tour- irt MF pulsiru:t tandem tl'~s, 
jack TlJ is patchecf to jack lTJ or 
Jack R) or the trunk depending upon 
the cab1e pair 11nder test. These teats 
O!! fc,uz-Yire trunks are ii·a-:,e h'om jack 
(Tl) only. The circuit does not pro­
"t'ide 1JHQ.8 ro:r JPk1 ng these teats tro1+ 
jack {2'2J. 

5.051 Preparation 
The tl"UDk to be teated 1a 

patcbed to-the teat jack and the VMl 
kq ia opl:4"&ted to Jake a voltmeter 
teat ~ the trunlc. ~n the ~~ teat baa t'Unctioned the t 1• 
idle the VM1 relay vill operate and 
cloae tbl"u the trunk to the volt­

•m "t'olt111,ter teat key■ • 

5.052 Tip end F1ng Teat 
. With only the VMl Jee operated 

tb.e 138 volt teat batten th9 100,0 obm• reaiatance bf e volt-
meter41a,_connected to_ the ri?ut or the 
teat 4&CA. TO teat the tip t11e REI/ 
keJ" ie o~ated 1.n addition to the 'VMl 
keJ. 'V1t.h the Wl end BEv keys oper­
ated the 100 volt teat battery thl'u 
the 100,000 obr+e reaiatance or the 
volt.11ete ia conn~ted to the tip or 
the teat Jack. fl, voltaeter needle 
detlectian 111 read on the 120 volt 
acale. 
5.053 Teat tor Poreign Battery 

To teat tor foreign grn 11nded 
negative batterJ on the rµiga1de or 
the trunk~ key■ FEMP' and G a:re 
operated. To teat tor tore P."ound· ea poeitive battt,1",1 on the r aide 
ot the trunk Jce,-a ,J!Mll', VII 
end Gare operated. Teet■ for 
roreigz} gro 11nd-cl battw-J on the tip.. 
aide of the trunk are made vith the 
rever■e keJ REV upurated. _Teats 
fo:r metallic battarJ hav~ 1te n~a­
tive aide oou1,.,.cted to the r1.naa1de 
ot the t.1"Unk are J+ade bJ opma~ing 
key FBMF. 'feat tor tore1.gr;_l metal-
lic batt~ having its paaitive aide 
conu~ted to the r~•icle ot the tr 1mJc 
.re made by op81'&t1Dg keJa PEMP ••"" 
VM REV. 
5.051l 'feat• for Short-Circuit• •:M 

Rea1etanc• 

The teat tor abort-circuit• 
MJ be made by opeat1ng G ke,-. 

If the trunk is short-circuited and 
free.from ground, the voltmeter needle 
will show a deflection which will be 
unchanged when the REV key is operated. 
The lower the resistance or the short­
circuited trunk, the greater will be 
the deflection. With the 20,000 ohm 
or the 1000 ohtl l~ey operated 20 volt 
test battery through the 20,000 ohms 
or 1000 ohms meter resistance is con­
nected to the ring lead and with the 
AM key operated the 45-50 volt of-
fice battery through 200 ohos and the 
meter is connected to the ring lead. 
To make metallic tests the G ke~ 
should be operated in addition to the 
desired voltmeter range key or AM 
key. The resistance to ground or loop 
resistance rnay be read directly from 
the curves of cireuit note 301. The 
po~t of intersection or a line cor­
~eapond1ng to the observed meter de­
flection and the curve corresponding 
to the meter range 1n use gives the 
resultant exterMl resistance to 
gro,Jnd or loop resistance 1n ohms. 

• 

As aeen from the curves, more accurate 
readings or resistance are obtained by 
using the 100,000 ohm range tor re­
sistances above 10,000 obrns, the 
20,000 ohm ~ange tor rea1stencea be­
tween 2000 and 200,000 ohms~ the 1000 
obm range tor reaiat.snces between 100 
end 10,000 ohms end the m111,a11+11eter 
rangP for resist•n~e■ belov 2000 ~bma. 
There 1s cona1dcl'e.ble overlap of' these 
rang111a p.,:r•111l tt1ng the accurate reading 
or rea1stencea from below 20 ohms to 
over l megobm. !l'he value or resistance 
may also be r.Cdop,1ted when using the 
vo1tmeter r•ng111a by multiplying the 
ditterence betveen the test battery 
voltage end the voltmeter reading by 
the resistance 1n aeries vith the volt­
meter and d1vid1ng ~1 the voltmeter 
reeding. When using the .AM scale 
the reaiat•nce may be cc,101"1ted bJ' mul­
tipl;y1ng the llillialllllrter reading by 
20}, aubtracting rr~m the test voltage 
and dividing by the millia11■11 ... ter reading. 

5.055 Ballistic Capacity Teat 
• 

'l'h1a teat may be me~e to deter­
m1ne the approx1mete capacity or en 
open trunk._To make a ballistic teat, 
keys G and REV are opera. ted. The REV 
key is operated both ways 1n &J••ohro­
nism Yi th the 11011'n•A-m.t or the volt­
m.eter n11edle as the capacity or the 
circuit 1mder teat charge■ and dis­
cba:rgee, giving a fairly steady posi­
tion ot the volheuter needle. 

5-06 '.resting Rnert1ve Pulse 1.trt,/\Jc• 

5.0601 Preparation 

When teating revet1ve pulse 
trunJca the called 1'1;al>-tr is depressed 
on the Register Xeya, the req 1,,red 
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tr11nk cotllpensation keys are operated, 
if the call is to be first routed 
thru a distant office the DOS Key 
(Fig. B) is operated, the distant 
office brush anrl group ~a set up by 
depressing the TANT and TAN U keys 
(Fig. 2) respectively also the DOS 
COMP keys (Fig. B) are opere:-ted for 
the of'flce compensation, the ANO key 
(Fig. 3) is operated to make an A 
relay non-operate test, the PRE OPR A 
&: L RYS key (Fig. 3) is operated to 
IDllke an A & L relay f'alse operat~ 
test on cable charge, when the A & L 
relay tests are marle the A RY NON-OPR 
COMP&: L RY NON-OPR COMP keys are op­
erated as required, the TSTl key 
(Fig. 1) is operated and the class 
RP key (Fig. 3) is operated. The 
tr11nk test jack is then patched to 
the test circuit test jack. The 
Register keys depressecl in Fig. 2 
close thru leads to Revertive 
Pulse Fig. 3 to control the IB, IG, 
FB, FT and FU pulses. The DOS key 
closes a path in part to operate the 
DOS relay which ~hen operated will 
arrange the circuit. to close the DOS 
COMP into the T and Rand send out 
the office brush and group pu,lses 
as indicated b~ the keys depressed 
on the TANT and TAN U keys, ahead 
of the incoming end final selections. 
The TSTl key operated will close thrU 
the ST lead to Fig. 3 to start the 
call when the trunk .is idle end the 
busy test c.1rcu1t-has functioned (see 
par. 5 .. 02 and 5. 03). The RP key 
closes thru a circuit to operate tbe 
RP relay which closes thru the ST 
lead path in Fig. 3 to operate the 

·sT relay vhen·the ST lead is grounded. 
The DOS COMP keys are arranged to· 
cut-in resistance 1'.._ ... . distant in :,oo 
ohm steps up to 1200 ohrna. The trunk 
compensating keys ere arranged to cut 
1n one step or 250 ohms.and then300 
ohm steps up to 3600 ohms. . The L RY 
NON-OPR RES Keys· and the A RY NON-OPR 
RES keys are arranged to, eut m re­
sistance ui 500 ohm steps up to 5500 
ohms for L Relay NON-OPR test and up 
to 12500 obms,for the A.R~lay NON-OPR 
test. 

5.0602 Start 01' Call 

·· .· .\fue11· the busy test circuit . 
has f11nctioned erin ·t11e trunlt is· idle 
the buisi tea.~ c1rcu1 t. grounds. the ST · 
lead to fig·.··:, •. · · ~~ gro,Jl),O on the ST .. 
lead will ·operate- the STR;relay •.. Re­
lay STR op·eratea. 1 : a c_lose11' a path 
from groiind thr911:g!J. the no:ro~l tev1nJ.­
nsl of arc 3 RS' s1d:tch to -operat~ end 
lock relay STl, b s_upplies a gro 11nd 
to lock the Cl nfay, Fig·. 5., .·• end c 
supplies ground to the ANO, Pre. Opr. 
A&:L RY, RP and DOS key ror use· 1n . 
causing the RS selector to pass by on 
certain·· te1•01losts ii" toe keys are nor­
mal d suppttea battel>y to the vtn41ng. , .. -... ~,; - - ,._ . -:· .- ·_ ~ ' -_:: ._ ·- -_-.,,. ,_ -;: ,., _··;:." _, . -: . 
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of the OF2 and the counting relays. 
Relay OF2 operated supplies ground • 
to the . arrne ture of tne ·sTP relay · • 
thru relay QJ.<'3 nor,osl. ·. R-elay STl .. 
operated, a· closes its ).ock circu1.t 
to relay. STR .ope:ra::t;ed,. b. closes·.· · 
ground, thru arc 6 BS switch nC111b81. 
ter111tnsl to the RS·switcb magnet 
thru its 1ntenupter contact causing · •· 
it to step to. teJ'10Joal I,·~ ·partly 
closes the 11FT11 end ''FR'' le.ada · d 
closes ·the "AV" lead .to the AV

1 

l."e1ay ..... 
contacts for later uae; e closes the .·•·· 
"SINT" lead· to the SDB intt:rt·\l.pter ·. 
causing the SDR J..enap to flash, f · 
opens the switch return to rior,oal. 
gro 11nd and g closes a lock gro11nd 
for relay AV. 

5.0603 Distant Office Triiok Test 
Figure B 

. In this case the operated 
DOS class key and the proper DOS 
COMP, TANT and TAN Ukeys will have 
been operated .prior to the operation 
of the sr-,relay explained above. 'l'he 
RS which will be 1n position las a 
result of the operation of the STR · 
relay. Ground :f'ro.m arc 3 te-r111lnals 
1 to 3 will operate relay DOS thru 
the DOS key operated •. Relay DOS op­
erated, a closes 1n part the funda­
mental circuit thruthe DOS COMP RES 
keys and resistance,. b operates re- •., 
lay F02 :f'ro.m gro11nd thru_ arc 1 RS' 
switch, c prepares the ope.rate cir­
cuit of relay FS, d suppl1es gro11nd 
to move the RS switch off terminals 
18 and 19 on revertive pula~ calls 
tbru a distant office, e arrengAs 
the c.ircuitso tbat·the TG relay 
will be used on office test regard­
less of how the TF'v · key is operated .. 
Relay F02 operated, a closes the 
lock circuit t'rom th'e co11nting re­
lays, b closes gro11nd tbru ape ~ of 
the RS sv1.tch to .its magnet energiz_. 
1ng it, c prepares circuits for op- . 
erating or holding the OF2 relay ., 
and for operating the O relay from 
OF2 operated ori overflow and tell­
tale conditions, d closes the funda­
mental for distant office test. The 
fundamental .circuit is as t'ollolls: 
11FT11

• lead tbrU relay STl operated 
thru relay DOS ope1:~ted. ·~ tl:le .. 
DOS COMP keys and resistances ·~·. · .· ... 
the F02 rela-y: opera_t~ tbrjl .J-e~y,as : .· · .. , 
IA end . FS noJOn1&l, thru: the D high ~- . · ~ , 
sistance tbru relay~DOS operated 
thru the ro relay v:tod1ng thru relq ·· ·.·· · 
STl operat~ to ·.·~~ ''FR .. , lead •. · Under ' ·• 
this ~Md:f,.~1on relay_1U operates to~ . 
the di~tant office ,t~. l'Etl11J .bat-. · · · ' 
tery ·and groutid. .'rJ:!.-,,. distant; ott':tc9: .. 
trunk relay Bhould :not· operat.~ ~;r ..... 
this condition. Relay TG operates O 

,,. 

· relay TGl- v.1).1~ 1n turn eloses , . . .. 
gro11nd thrU relay OF Dv91ie 1 t.o op­
erate the o, BO end FO 1elays 1n a 

· ·. series parallel eU-Cui-~. · R~l&y"·FO 

• 

• 

' 
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• 
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operated, causes tbe slow release FOl 
and FO) relays to operate which opens 
the operate circuit of Nlay F02 
causing it to release and open the 
!undamP-~tal to release the TG relaya. 
&elay F02 released, open• the locking 
circuit of the counting relay• and 
allows the RS switch to atep toter­
ainal 2. The release of relay• 1'02 
•d TGl. will cauae the O, BO and ,0 
and ro1 relays to r•leaae. Bela,a 
ro1, 103 and F02 are aade alow re­
leaae to insure enough ti. be~ 
Nlectiona ( ■inim:m time reqllitad 1• 
100 ailliaeconda.) 

5.060- Distant Office Bl"\lah Sel.cUoD 
RS Switch Terainal 2 

Relay DOS holda and relay rs 
operatea on ita secondary winding 
tiv t p-ovrad on arc l, when the RS 
nitch reach•• tar10S11al 2. Relay rs 
or.rated, a cnoo•ct■ crn••nd to oper­
a• relay 102 thru relay FOJ nonuil, 
b clo••• gr-o•inti to the armature of 
relay OF for uae oo overflow etc., 
c clo••• the non-ioductive secondu-, 
winding of relay or aro•and it• pri­
aary winding to provide a better re­
vertive pulsing circuit, and d cloaea 
the "FT" lead thru the windings of 
relay STP thru the BO and 101 relay■ 
01.11 ntal thru the "PRl" and "TER" wind­
ings of relay OF in parallel thru re­
lay STl operated to the "FR" lead. 
Under this condition relay STP oper­
ates in aeries With and causes the 
tr•mk L relay in the distant office 
Hlector to operate. Relay STP oper­
ated closes ground traa relay 012 
operated thru relay OF) noraal thru 
arc 5 te; 11t1 nal 2 of RS awi tch thru the 
operated TAM T key .to the correapond-
1Dg cowiting relay, cauaing it to op­
erate. Relay F02 operated completes 
tbe fundaaental circuit and energi&es 
the RS selector magnet thru arc 4. 
Th• operation of the distant office 
tnmk L relay will cause the aelector 
to adTance and make brush selection 
during the process of which ground 
pulses will be passed back to the STP 
relay cauaing it to release and reop­
erate, operating the counting relay• 
in sequence until the BO and FO re­
lays are operated. The operation of 
relay BO opens the tuntiarn"!ntal to re­
lease the distant office tr•mk L re­
lay as an indication that the sender 
is satisfied. Relay F'u operatedL 
operates the slow release relay Y01 
which further opens the fundaaental 
and operate• relay FO). Relay FOJ 
operated r•l•a••• relay F02 which 
atill further opens the fundamental, 
rel••••• the counting relays, and 
allowa the RS switch to step to terai­
n•J ). llalay FO released, rel••••• 
the alow release reiays FOl and FOJ 
which allvws relay 102 to reoperate. 

5.0605 Distant Office Gtoup Selec­
tion RS Switch Tezm. 3 

Relays DOS and rs reaain op­
erated on ter ,,1 nal 3· of the RS aw it.eh 
and as soon as the slow relea•• 102 
relay ia operated it again energise• 
the RS switch magnet o-,er the path pre­
viously described, closes the f•mda­
•ntal and the counting relay lockiag 
circuits. The closure of the funda­
mental by the 102 relay will again 
cause the distant office trunk L relay 
to operate for group selection. The 
STP relay also operates as in brush 
selection and operates the counting 
relay corresponding to the TAN U key 
operated thru arc 5 t•• 11:I nal J of the 
RS switch. The STP relay releaaes and 
reoperates trom the shunt pulses 
pasaes back by the distant office 
during selection causing the cr,,,nting 
relays to operate in sequence until 
the BO and ro 1elays operate. Relay 
BO aa explained before opens the f',md­
UMUltal to release the distant office 
L relay as an indication that the , 
sender is satisfied. Relay ro oper­
ates relay FOl which in turn operate■ 
relay FO) which releaaes relay ro2. 
ielay F02 released rel••••• the count­
ing relays and cause• the RS ■witch 
to step to te1191 nal 4. Relays DOS and 
FS release as the RS awitch leaTes 
terminal J. Relay FO released allows 
the slow release 1'01 and l"03 relays 
to release. '.ihen RS switch reaches 
terminal 4 ground fro■ STR relay is 
closed thru arc 6 or RS switch to ad­
Yance the switch to terminal 5. Thia 
same ground 1• clo•ed thru tel'lai.nal• 
5 and 6 of arc 6 of RS switch to ad­
vance the RS switch to te1minal 7. 
5.0606 Distant Office Test Line Trunk 

Test - RS Switch Te1m. 18 
The TANT and TAN U keys are 

operated for office brush and g1oup 
selection to direct the call to a test 
line. The only class key operated 1• 
the DOS key, the RS switch will adTance 
to terminal 4 as the otfice teat, of­
fice brush and office group selection• 
are made. 

The RS switch will be ■ov•d 
from ter■inals 4 to 18 as followa: 
a g1 n•and fro■ STR relay og-rated 1• 
supplied to ■oTe awitch RS froa ter­
minals 4 to 7 thru arc 6, b the RS 
s'Witch ia moved off te11nin•l• 7 to 12 
and 15 by the STR relay 61 o••nd thru. 
the RPl key no•-•e•l, c the RS switch 
is moved oft t&1-■Jn.iua l.) and 14 b7 
the STR ground thru the (Pre. Opr. 
A &. L Rys) k•J: no:.aal, d ott te11uinal 
16 thru the ANO and P1•• Qpr. A&. L 
Rya keys nor■al, aad • off te11 1,nal 
17 by the STR ground thru PCID and 
PCIT keys nonuil in ti~ 5 OTar 
leads •sTO" and "IG". On tel'lai.nal 
18 the DOS relay operates. The DO, 
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remetns operated over this RSmP. cir­
cut on te~m1nels 18 and 19. Relay 
DOS operated a partly closes the 
fundamental and b closes ground from 
ere 1 - RS switch to operate relay 
F02 thru the CK and F03 relays nov111tt 1. 
The fundamental circuit is traced from 
the "FT" lead from Fig. 1 thru the 
STl relay operated thru the DOS relay 
operated thru the office compensating 
resistance thru relay F02 operated 
thru relays IA and FS noruibl thru the 
TG resistance thru relay DOS operated 
thru the winding of relay TG thru 
relay STl to the "FR" lead to Fig. 1. 
Relay F02 operated also closes the 
lock circuit for the counting relays 
and energizes the RS JDBgnet tbru arc 4 
of the RS switch. Relay TG operates 
in the runaamental circuit either to 
the test line L relay battery and 
ground or to reverse battery from the 
distant office selector in case it is 
et overflow. The teat line L relay 
will not operate 1n this circi)tt to 
the high resistance of the TG circuit. 
Relay TG operates relay TGl. Relay 
TGl operated operates the O, BO and 
FO relays in series parallel.· Relay 
FO operated operates relays FOl end 
F03. Relay F03 operated releases the 
slow release F02 relay. Relay F02 
released, a opens the lock circuit 
for the O, BO and FO relays allowing 
them to release it relay TGl is re­
leased, b causes the RS switch to 
step to terminal 19, c opens the f11nd­
amental. Relay FO released re.leases 
the slow release FOl end F03 relays. 

5.0607 Crossbar Tenoem Office -
Tranatll1.sa1on Teat Line Teat 
RS Switch Term. 18 - See Para­
graph 5.14 

5.0608 Terminal 19 RS switch over­
flow Check · 

GroU!ld from ere 1 operates 
relay FS on its secondary winding 
thru the DOS relays operated. Groiind 
from relay (FS) operated operates re­
lay (F02). Relay (FS) also transfers 
the fundamental circuit from the (TG) 
relay circuit to the (STP) and (OF) 
relay circuit and closes the non-in­
ductive winding of relay OF around its 
pr1rnery winding. Relay F02 operated 
completes the f'unoern~ntal circuit as 
follows: "FT" lead, from Fig. 1 thru 
relay STl operated tbru the DOS relay 
operated thru the proper office com­
pensating resistance thru relay F02 
operated thru relay IA no1·111c1l thru 
relay FS operated thru relay STP wind­
ing thru relay BO nurlfi& l thru zieley 
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FOl no~mal thru the primary and ter­
tiary windings of the OF relay in 
parallel to the FR lead thru relay 
STl operated to Fig. 1. In case the 
office test line has been selected 
relay STP will operate 1n series with 
the test line L relay also causing it 
to operate. Relay STP operated oper­
ates relay TGl thru ere 5 of the RS 
switch. Relay TGl operated closes 
ground thru relay OF normal to operate 
the O, BO, and FO relays in series 
parallel. Relay BO operated opens 
the fundamental which releases the 
STP relay and the test line L relay. 
Relay FO operated operates relays FOl 
and F03 which releases relay F02. 
Relay STP released starts the release 
of slov release TGl relay. The re­
lease of relay F02 allovs the o, BO, 
and FO relays to release if relay TGl 
is released and causes the RS switch 
to step to terminal 20. Relay FS re­
leases as soon as Tel'llltnsl 19 is 
passed. As soon as the RS switch 
reaches t~1·n1inal 20 ground from arc 1 
operates relay AV. Relay {AV) oper­
ated, a locks t~ the STl relay oper­
ated, b transfers the w1nd'1ng or the 
STP relay to battery thru resistance 
CA ann direct gro,inn to condition it 
for.future use, c lights the SDR lamp 
steady and d closes the "AV" lead 
frorn Fig. 1 to the contact of the 
{STP) relay •. The (STP) relay oper­
ates 1n this circuit and operates the 
TL relay in Fig. 1 which causes the 
ST and STl relays to release vhich in 
turn causes the revertive pulsing and 
steering 11n1 t to restore to nu1°111Al. 

5.0609 The advance in case of an 
office overflow is the samP, 

thru TG test position as on regular 
operation and the (RS) switch advances 
to the next selection position to 
check for overflow. 

5.0610 Dist. Off. Test Line Overflow 
Condition RS Switch Term. 19 

In this case the fundamP.ntal 
is closed thru the STP and OF relay 
windings in series and the overflow 
reverse battery operates both relays. 
Relay STP operated operates relay TGl 
es explained in paragraphs 5.0606 
and 5.0608 and relay OF opens the 
ground to TGl relay used to operate 
the O, BO and FO relays. Relay OF 
locks to relay FS operated and oper­
ates relay OF 1 thru the IA relay nor­
mal. Relay OFl operated, a places a 
supplementing ground on the RS magnet 
to hold it operated, b starts the 
alov release of relay OF2, c supplies 
a gro11nd to relay OF2 for use in 
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operating and locking relay OFJ later, 
d closes the OFI. inttsI"?"upter in part 
to the OFL lauq> and e closes the OF 
relay lock gro 11od to the IAl relay 
causing it to operate. Relay IAl op­
erated closes gro 11od from relay OF2 
operated thru the relay OP'J nut 01al 
thru Nlay STP operated to the O count­
ing relay. As soon as the slow release 
012 relay is noI'IDlll the circuit to the 
O counting relay thru the STP relay is 
opened which will allow the BO and FO 
:relays to operate. Relay BO operated 
open• th• fundamental and relay FO op­
erate• relay FOl. Relay FOl operated 
a operate• relay FOJ, b further opens 
~• fundamental. Relay FOJ operated 
releases the slow release F02 relay. 
Relay FO) released further opens the 
tundaaental and opens the locking 
ground or :relay■ O, BO and FO and 
operates the OFJ relay from ground on 
relay OFl operated. Relay OFJ oper­
ated, a r•rnovee ground from the al"l■ll­
ture of relay FO, b opens the emer­
gency operate circuit tor the O, BO, 
and FO relays used when the TFV key 1• 
operated, clocks to the OFl relay op­
erated, d closes the winding of relay 
OF2 thru the F02 relay normal to ~1ound 
on relay OFl operated causing it to 
operate, and e closes the front contact 
of relay OF2 to a make contact of relay 
F02 for operating relay O when relay F02 
is operated later. The release ~f re­
lay FO will allow tt.e slow release FOl 
relay to release. Relay FOl released 
releases the slow release FO) relay 
which will recloee the F02 relay's op­
erate circuit causing it to reoperate 
and again close the fundamental cir­
cuit. Relay F02 operated, a closes 
the lock circuit for the counting re­
lays, b closes ground from relay OF2 
operated to relay O causing it to op­
erate and c releases the slow release 
OF2 relay. Relay OF2 released re-,•e• 
the shunt from the BO and PO relay• 
causing them to operate. Relay BO op­
erated opens the fundamental. Relay 
OF2 released closes the interrupter 
thru the OFl, F02 and OFJ operated to 
the OFL lamp. On the first closure ot 
tile f•aodwntal the polar relay in the 
distant office operated. The opera­
tion ot relay (BO) opens the fundamen­
tal which causes the polar relay in 
the distant office to release. This 
operation and release of the polar re­
lay will cause the distant office to 
adTance for trunk closure. The next 
closure of the fundamental when relay 
F02 reoperatee will cause the distant 
office selector to make trunk cloaun 
so that it will return to noraal when 
tb• f•aodwntal 1• opened tbe second 
time. Tbe teat circuit blocks witb 
tbe RS switch on twrminal 19 11nd"'lr 
tbi■ condition with the on lamp tla•b-
111& •• an indication of the overtlow 
condition. 

5.0611 Dist. Office Overflow Call 
Routed to Regular Selector 
Circuit 

In this case the RS switch 
will be on t~r•oinal 7 or 17 depend­
ing upon which type of connection is 
under test. In the case of the con­
dition where the RS relay is on ter­
minal 7 the TG test is rnade the same 
as on a regular call and the RS switch 
is advanced to tarminal a which is the 
next selection position. In this po­
sition the OF and STP relays operate 
trom the reverse battery. Relay OF 
operates relays OFl and IAl. Relay 
lil closes the O counting relay to th• 
STP relay contact causing it to oper­
ate from ground on relay OF2 op~rated 
thru relay OFJ nur·•nal and closes 
ground from relay OF3 noro,al if key 
TFV is operated to provide ao operate 
circuit for relays BO and FO in case 
STP 1• not operated long enough. 
Relay OFl operated rel••••• slow N• 
lease OF2 relay which opens the ground 
from the STP relay contact to allow 
the BO and FO relays to operate. Re­
lay BO opens the fundamental and relay 
FO operates relay FOl which operates 
relay FOJ which in turn releases Nlay 
F02. Relay F02 released releases the 
counting relays and operates relat 
OFJ. Relay OF3 operated locks to re. 
lay OFl .operated and closes ground 
from relay OFl operated thru relay 
F02 no ..... ,l to operate relay OF2. Re­
lay FO released releases relay FOl 
which releases relay FOJ. Relay FO) 
released allows relay F02 to reoper­
ate. Relay F02 operated cloaes gauund 
fro• relay OP2 operated to operate 
relay O and start the release of tbe 
alow release OF2 relay. When relay 
OF2 is normal the shunt is re,i.>,..ed 
from the BO and FO relays causing the■ 
to operate and open the fund•••ntal. 
The distant office •elector operation 
is the sa;;e as explained in paragraph 
5.0610. Under this condition the teat 
circuit will block with the OJl'L 1•111• 
flashing. When the DISC-1 key in 
Fig. l is operated th• STR relay will 
release releasing the other operated 
relays and cause the RS switch to re­
turn to nut"·n■l. It the diatant off1ct 
selector go•• to overnow on a call 
to a call indicator trunk the RS 
switch will be on t.r11:!nal 17. In 
this case tbe overflow check 1s ■ldt 
1D the call indicator pulaing and 
■teering circuit, figures. 

S.0612 Diatant Office Telltale 

Tb• teat circuit t 1•n~tiou \be 
aaae in tbi• ca•• u on an o-.erflow. 
The distant office doe• not, bowYer, 
••it tor trunk cloaun. Tbe aecolld 
clo•ur• .,. by the teat circuit 
should be finished in thi• c aae beton 
the office ••l•ctor 1• noraal. 

Pac• U 
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5.0613 Incoming Trunk Test 

When the RS switch is on 
terminal 7, the RPl relay will oper­
ate from growid on the operated con­
tacts of the STR relay, thru arc J 
of the RS switch, thru operated con­
tacts or the RP relay, n1.11 ,;;al con­
tacts or the DOS relay (Fig. B) to 
battery on the RPl relay winding~ 
Relay RPl operated, a supplies a 
ground for operating relay IG if one 
of the H r;,11.,etrical keys, 5, 6i 7, 8 
or 9 are operated, b partly coses 
the flFT" lead, c closes in part cir­
cuits to the windings of relay FS, 
d closes in part circuits for oper­
,ating the LO, LNO, ANO and IA relays 
and c closes circuit for operating 
relay F02 thru relays FOJ and CK nor­
mal from ground on arc l terminal 7 
or RS switch. The operation of relay 
F02, a completes the fundame".ltal cir­
cuittraced from Tor the test jack 
Fi~. l thru VMl relay normal, RSl 
key, TLKl relay normal, TSTl key op­
erated, trunks comp keys operated, 
TL relay nut 0111el over lead ''FT" to 
Fig. J thru relay STl operatod thru 
rela7 RPl operated thru relays (ANX), 
(LNO), (CK) and (LO) noroial thru re­
lay (F02) operated thru relays (IA) 
and (FS) normal thru resistance TG 
thru the DOS relay nor111nl thru the 
(TFV) key thru either the (TG) or 
(MTG) relay thru the (STl) relay, 
"FR'' lead to Fig. 1, TL relay normal 
trunk comp keys operated,TSTl relay 
operated, TLKl relay neir•n«1l, RSl key 
normal, VMl relay normal to R of 
test jack, b supplies a iocking ground 
for the counting relays, and c ener­
gizes the (RS) switch magnet thru 
arc 4. Under ~his condition the TG 
or MTG relay operates depending upon 
the position of the TFV key. Relays 
TG or MTG operated will operate re­
lay TGl. Relay TGl operated will 
operate relays O, BO and FO thru the 
OF relay nor·111al. Relay FO operated 
operates relays FOl and FOJ which 
releases the F02 relay. The release 
or relay F02 will, a open the funda­
mental causing the TG relays to re­
lease, b open the locking ground or 
the counting relays so they can re­
lease as soon as relay TGl is re­
leased, and callow the energized RS 
switch to step to terminal 8. 

5.0614 Tr•1nk Guard Test on Twenty-
Four Volt Trunk Relays 

If the (TFV.) key is operated 
the MTG trunk guard relay will be 
used during tr-.mk test. This relay 
has a non-operate requirement which 
prevents its operation on a trunk 
which has twenty-fcur volts on the 
trunk (A} relay. This key also 
closes the emergency path to count­
ing relays required on incomings 
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having short reverse battery 
periods. 

5.0615 Incoming Brush Selection 
RS Switch Term. 8 

With the RS switch on termi­
nal 8 and the RPl relay operated a 
circuit is closed from ground on arc 
1 of switch RS to operate relay FS 
on its secondary winding. Relay FS 
operated, a shunts the non-inductive 
winding of the OF relay around its 
primary winding to facilitate rever­
tive pulsing, b transfers the funda­
mental from the TG resistance and 
relay, to the STP and OF relay cir­
cuit ar.d c operates the F02 relay 
thru the FOJ relay normal. Relay 
F02 operated, a closes ground to 
lock the counting relays, b completes 
the fundamental circuit for pulsing, 
c energize3 the RS JMBnet thru arc 4 
of the RS switch. The STP relay op­
erates in this circuit in series with 
the incoming L relay panel incoming 
or the A relay on crossbar incoming 
trunks. After the trunk A relay op­
erates the circuit is functioned to 
substitute the terainating sender 
L relay for the trunk A relay in 
crossbar offices. The STP operated 
operates a counting relay from groiJad 
on relay OF2 operated tbru relay 013 
normal thru arc 5 of RS switch and 
the operated TH numerical register 
key. The STP relay is released and 
reoperated operating the counting 
relays as the panel incoming selec­
tor makes brush selection, or as the 
crossbar terminating sender register• 
the inforo1--tion. The operation ot 
the BO relay opens the f11ndwntal 
as an indication that sufficient 
pulses have been sent for the selec­
tion desired and the FO relay oper­
ated operates the (FOl) relay. Relay 
FOl operated operates relay FOJ. 
Relay FOJ operated releases the slow 
release F02 relay. Relay F02 re­
leased allows the RS switch to step . 
to t-=rmi-:ial 9 and releases the op­
erated counting relays. Relay FO 
released allows the slow release FOl 
and FOJ relays to release. 

5.0616 Incoming Group Selection RS 
Switch Tez"l4. 9 

When relay F03 is released 
from tbe previous operation, relay 
F02 will reoperate, the RPl and FS 
relays being operated to close the 
f••Ddameptal for incoming group 
selection. This selection is made 
the Aame as incoming brush except 
that t,e.r 1111nal 9 and the contacts 0£ 
the IG relay are included in the 
counting circuit. The IG relay 
being operated or noroial depending 
upon which key in the hundreds H 
n11m~rical register keys is operated. 
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The BO and PO relays operate as be­
fore opening the f11ndamental and caus­
ing the FOl and F03 relays to operate 
and relay F02 to release which 11iloTea 
the RS switch to tero•inal 10. It' the 
TFV key 1• operated relay DF operates 
in parallel with the primeey winding 
ot' relay rs thru arc land the RPl 
relay operated. Relay FS hold• or re­
operatea Wlder thia condition. Relay 
DF closes a path thru the DF and DFl 
resiatances (25,500 ~hma) across the 
tuncta;;;ental cut thru the alow release •• 
10) relay operated. Thia path ia 
aeceaaary to diacbarp the tund81118n• 
tal cable loop before final brush 
aelection and mu,t be closed a mini­
n••m ot SO milliseconds. It it 1• 
desired to increase the incami!lg .CJ"Oilp 
•election pulses by five the HF key 
will be operated. 

S.0617 Final 81"1l86 'Selection RS 
Switch T•1aa. 10 • 

When the alow release 103 re­
lay 1• again n07 "1' ,, the fundamental 
diacharge path ia opened and relay 
P02 reoperates to energize the RS 
switch magnet and closes the .f'unda­
•ntal for the t!nal-brush selection. 
final brush selection ia •de the 
aw aa incoming brush •election ex­
eept that te1minal 10 ot arc Sot the 
IS switch and the H l' 1amvical regia-~ 
tar keys t~1• th• counting relay cir­
C'lit. Tbe counting relaya aad BO and 
ro operate, aa expl•inad before oper­
atin&: relay• 101 and FO) cauaing re­
lay 102 to release and adYance th• 
IS awitch to ter,o1nal 11. 

s.061s Direct Mechanical J'inal Tena 
Selection RS Switch T.zm. U 

On t•11P1nal 11 tine) tens 
aelection-1• ade. Relay ,S holding 
circ'lit 1• agajn ~Pan•ter1•d to ita 
aecondat"y wiDdiq. Belay 102 zeop 
•1"4t•• to cloae tbe f 11niSamental and eaersi••• the RS aw1tch aagnet. The 
co-m+-,izl& Nlay circuit 1n this cue 
iaclllfi•• t•1111 nal 11 arc S ot the IS 
aritch and the T tena row or nwri­
cal Ngiater lray. The nl•u• ot 
relay 102, aner the counting relay 
l\mction 1a coaplete, allow tile 
fti~da to adTance to t•1 ,nal 12. · 

S.0619 f 4n•J Ullita Selection (U) 
Switch T1,za. 12 

Relay 102-reoperatea aa.eoon 
•• the alow rel•••• 10) relay 1• nor­
Ml, to start. fin•l un11'a nlectioa. 
In thia •election the ceo11nti.q relay 
circuit 1•-tbru- te1·111nal 12 of &J"C S as awitcb and the U •••11-.a 1ow ot •• 
•rical regiater bya. lt th~ coa­
pletioa ot the aelection t!ae op.ra­
tion ot relay ro o~ratea Nlap 101 
end 10) whicll 1D tV'll rel••••• relay 

• 

102 the s•me aa stated tor the o1'ber 
selection. Relay F02 released re­
leases tbe counting relar• and allow 
the RS switch to step to ter1ojnal 13. 

5.0620 Incoming OYernow or Telltale 
RS Switch Te1'ID. 6, 9 or 10 

During selections re•ersed 
battery may be receiYed due to an 
o•erflow or telltale. Under th••• 
conditions the or relay which 1• 1n 
aerie• with the STP relay will oper­
ate. The or relay operated lock• to 
ground on relay rs operated. and op­
erates the 011 relay thru relay IA 
the slow release 012 relay, b oper­
ates relay lil 1'ioa grnWld 1-hru relay 
or operated, c s~pliee a gro 11nd tor 
holding the RS• tch, d cloeea in 
part th• on interrupter to tb• on 
laoip and e supplies a cro••nd to relay 
102 for operating and locking relay 
013. Relay IAl operated close• the 
0 C(''•Dting relay to the STP relay con­
tact cauain& relay-0 to operate it 
STP relay is not operated lone enough 
and close• a grouzad !to■ relay OF) 
noz el thru the 'tiV key operat.ed tor 
operatina the BO end ro relays. (Thia 
is tor 1nc~e1nc• haTing only one po­
aition re••r•• battery periods.) The 
STP operated pNTent1 the operation 
or Nlaya BO and 10. In ca•• tb• STP · 
relay was operated long enoQlb to op­
erate relay O then ita rel•••• when 
the fundaaental ia opened at th•••­
lactor will allow nlaya BO and FO to 
operate. On diat.ant ottice oYertlow 
or 1.elltale th• tuad-..nt.al-wUl aot 
be open•~i the rel•••• ot the alow 
rel•••• wr2 nla7 0 •tarted by the op­
eration ot nla7 , n will reao•• tbe 
ah\lllt tro■ th• BO •nd 10 relay, al­
lowiq th•• to operate. Relay BO op­
eratecl I opeu the flmd•~•ntal • lelay 
10 operated. operate• nlaJ 101 which 

· 1A turn opera tea nlay 10:J. lela7 
10) operated 1f1U releaae the alov 
raleaae relay 102 ◄t•ich cauea re~ 
OP) to operate. Th• rel•••• of relay 
102 w1ll alao cauae the countiDc N• 
laya to releaae. lelay OP) opara~•d• 
a locka direct to relay on operat•d. 
b cloaea .1 "•md to bold or 1 ■operate 
tbe alow nleue 012 nlay, c t"D•• 
ten the tzoat colltact ot Nlay 01'2 
troa tb• u.ature ot r ■lay STP to a 
aake contact ot relay 102, d oru 
the IIOPM tro■ ~- an■ature O relaJ 
ro to pn•ent operatinc relay 101 on 
it• next operation and• prep•••• a 
path to naab the on. lup. The N• 
leue ot relay• 101 and 103 cau• 
relay 102 to reoperate end cloae the 
fundamental u a trun.lt cloaure •!a­
nal to the incoainc attached. a.lay 
102 alao cloaed ground tro■ relay 01'2 
operated tbru relay OP) operated to 
tbe O relay operat1Dg it and rel•••­
iD& the •low rel•••• 012 Nlay. 
(Min. 200 11111.iaeconda. Relay or2 
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released opens the shunt from the 
BO and FO relays allowing them to 
operate. Relay BOoperated·opens 
the .tun,ta;;.antal.· - The ciJ"cuit will 
block' in this position with the 
OFL lamp !lashing as an indicating 
signal.·, The operation·_ or the DISC l 
key in Fig. lwillcausethe test 
circuit and incoming to restore to 
no1 ;;;al.· ·:, -·: ! - · - · : · · 

·· Since this test-· applies· 
dire~l7'to t.he·pan"-l battery cut­
off inct_•111Ag tnmk the . cs11· must be 
set up on tbe trunk di1 ectl.y and not , 
thru a·c!1stant~o1'fice. The t•st 
circuit is I,,zepa.ricr as described in 
par. 5·.0601 with the DOS·key no11ual 
and the PRE OP~L &ARTS key oper­
ated.·· · When · the bua7 ~est circuit 
functions and·:the t.,.,,nk becomes 
idle the RS . .switcbwlll ad-Yance 
to 1,.,, 1o!inal 7. · The call Will then 
proceed as· described in·. par. 5 .0613 
to par.- 5.0619. · When the RS switch 
reaches· terminsl · 1) on a test call 
to a panel irtromt'llg selector relay 
LC oper"ates thru the' RPl relay (held 
operated.with the (PRE •. OPR. A & L . 
RYS) key opet>atecl) thru·relay FOl 
normal';, Relay· LC· ot,erattd locks to 
the same groun_d by · passed around 
relay FOl and a oj,ensthe_-fundamental 
ci1·cutt 1 · b·d.oses the Cl relay wind­
ing thrii. its· cotitinu~tT springs to 
the ma lrtl contact on relay FOl thru 
relay !S nor 11al I c elb,.s in p~ a 
circuitthruthe·IJre resistance and 
ANO_ re~i.atance ·• ( enough reais tance 
ahouldbe keyed into the circuit to 
preve~t" fl weak t·.nlarfrom _· operat­
ing fala1al7on th.e·che~lc condition) 
tor later--9,se_incheclcing:for·a 
false operation_ofthe L·relay·1n 
the i~cninillg tt:-unk,· d closes. a 
ground !or'. locki~g- relay Cl, e clo­
ses gl OllDd thru_ !"elay Cl( nut NIA l to 
operate relat F02 wbi~b closes the 
counting reiay loc.ing ·.circuit, i' 
closes gro,ind t<:> th49 a,,...~~e ot 
relay'l'Ol for use·ln operatµg re­
lay CK l•t•t~ :g closes the OFL in­
terrupter' thru the·.cK·relay nu, 1ual · 
to tbe."~ml>~r·4- co~ting~lay 1 for 
use 111, t:$.aj.ng the t:eat inte1·wa.1.. 
The operate circuit ... ot relay · LC is 
carried thl"\J' relay _FOl ni,i u1al to. 
prevent a false operatie>P oi' relay 
CK due to the slow-release of relay 
(FOl) after final units·selection. 
Under this cori<litiontbe.fundaaental 
being oi,.n in ·this·circuit,· the L 
relay '·or· the panel ilic-ciiing is · · 
closed across •. the line·;· tor· incom.ng 

~~:~~: ~:~1:t;t~~r:~:;,:~dl~. 
-,:,. . -.--- -

, _, . . ' . . ·, . 

Page 14- .. ·•. 

The OFL interrupter operates count­
ing relays 4, 4', 3,_ 3', .2, 2', l, 
1' , 0, BO and FO. uuring this tiM 
interval the incoming and final se­
lectors advance and the L relay in 
the incoming is connected to the 
fun<la--w-.tal for incoming advance and 
may operate as the cable charges and 
thus cause the incoming sWitch·to 
advance to trunk closure position 
falsely. The operation ot relay FO 
operates relay FOl. Relay FOl oper­
ates relay CK. Relay CK operated, 
a lockts to relay LO, b closes the 
"FT" lead thru the Winding of relay 
CH thru the LNO resistance thru the 
ANO resistance to the "FR" lead, c 
opens the OFL interrupter circuit 
and d releases the F02 relay. Relay 
F02 released, releases the counting 
relays including relay FO which 
star1;s the release of the slow re­
lease FOl relay. Ir the L relay op­
erated and ad-Yancedthe incoming 
falsely the test circuit will block 
in this position. If the L relay 
did not operate falsely the current 
thru the winding oi' polar relay CH 
will cause it to operate (Grd. Tip & 
Bat. Ring.). Relay CH operated clo­
ses the ground thru relay FOl oper­
ated to operate relay CK thru the 
ANO relay n91m.J. to the magnet of 
the (RS) sWitch causing it to ener­
gize. When the slow release FOl re­
lay is released the RS switch Will 
step to tv1minal 14. When the RS 
switch lea-Yes te1minal 13 relay LC 
releases and releases relay CK. 

5.0622 Panel Incoming - L Relay 
Non-Operate Test RS Switch 
TvIWe 14 

This test is made only When 
connected directly to the panel in­
coming. With the RS switch on terminal 
14 ground i'roa arc l will operate the 
LNO relay thru the RPl relay operated 
thru the FOl and CX relays nvt ,u,-1 • 
Relay LNO operated locks to the same 
ground by passed around relays FOl 
and CK and, a cloaea g1-01AJ1d thru re­
lay CK noru111l to operate nlay F02, 
b closed ground to the FOl relay tor 
operating relay CK, c closes the FT 
lead thru"relay STl operated thru the 
RPl relay operated thru the ~MI relay 
normal thru LNO operated, thru the 
winding of relay (CH) through the LNO 
resistances, thru tNO relay operated 
thru the winding ot relay (CH} 
through the LNO resistances thru 
LHO relay operated·to·the "FR" lead 
thru the STl relay operated d clo-
sed gxound for locking the CK relay, 
e cloaec;l in part the circuit for op­
erating relay CK thru its continuity 
contacts, and r closed the OFL_in­
te1·ruptt1r thru the CK relay 1101 ••aJ 
to 'f"•wher · ) counting "lays. The L 
relay or the panel incoming selector 
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1• given a non-operate test in it■ 
in~m1ng advance poeition over the 
"FT" and "FR" lead bridge lllhich in­
cludee the CH relar Winding. 'lbe OFL 
interrupter operate• nWDber ) co11nt-.• 
1n,g relay on ite tiret ake period 
after relar LNO operate• and Oper-
ate• the 3 prime rela1 on ite firat 
open period. '!be balance or the 
counting relay• 2 to O are o~rated 
on aubaequent interruption• ot OFL 
intern&pter. . 'lbia ti• coven one 
••1uence awitch at.art in the incoa-
1.Dg aelector plua mlac. other relay 
time. Rel•r• BO and 10 are th• la■t 
ot the counter• to operate. Relar FO 
operate• relar 101. Relar FOl oper­
ated clo••• ground thru the LNO relay 
operated to the CE relar causing it 
to operate, and thru t.be CH rela7 it 
operated to the BS ■witch •gnet 
cauaing it to energise. The CH polar 
relay will be operated it the L relar 
remained n<11-nel during the non-oper­
ate teat. (Grd. Tip and Bat. Ring 
or Trk.). U, however, the L relar 
had operated during the non-operate 
"urrent interval the incoming will be 
adTanced to trunk closure position 
mare the currmt thni the CH relar 
winding will be reversed causing it 
to remain no..,.,l. With the CH relay 
110ral tbe path to energize the RS 
ald.tch 1• open and the circuit blocks. 
Relay CE operated releases relay F02 
amt op•o• the OFL ioterrupter circuit. 
P11~r to thi• teat the proper L relay • 
DOD-operate compeosating reaiet-1nce 
bJ• aho••ld be operated to limit the 
cvr•at tbru the L relar ae near as 
poaaible to ita non-operate teat 
wl •• X.1 RICR-20000 1• ueed to 
c~naate for the repeating inC"'■1 ng 
Nlector L rel•T non-operate except 
-■re tbe I. 1elay 1• required to OP­
erate, 1D ineold.ng adnnc• poaition, 
ill parallel with a noninductiTe 
llaunt. In can tests are ade ot 
npeating inCC"■ing ■elactora uaing 
a1n1aua trunk compenaat~!fi the L 
nlar non-operate teat be 
oaitted. 

s.062) XDM■in& AdTance RS 8w1tob 
T491a. 15 

lllen the BS aid.tab racbea 
tenia•l lS relay IA operate• tf'OII 
al'b•d on arc l thru ti. RPl ~el ay 
operated. hl-.y 11 operated, a con­
Meta ground thl'll relay■ 10) ad CE 
DOral to operate relay F02, b cloae• 
then lead thru relay RPl o~rat.ed 
lbn& relaya ANX IMO, CE ad Lil ner­
aal thzu relay #o2 operated, AV relay 
aoraal thna the vindins• ot relay STP 
AV relay norsl. thN th• BO Nlar 
aonal_tbru relq FOl normal tbn& 
tll• •PBI• ud "TBR• ,rind1np ot r.lay 
or ln parallel to PR lead tbl'll relay 
STl operated, c preian• the operate 

circuit of relar IAl, d auppliea a 
lock ground tor relay OF and e cloaea 
the "Ter." winding ot OF relay 1o 
parallel with ite 11PRI.• winding. 
'lbe incoming L relar and the STP · and 
OP relay a operate io tbi a reversed 
battel'f fundamental circuit.· 'lhe op. 
eration ot the 1ncM1ng L relay cau■ee 
the incoming to advance to the tnank 
closure position. Relay OF operated 
locks to relay IA operated and oper­
ate• the IA) selay. ReJay IAl opel'I- . 
ated cloees the ground trom OF2 oper­
ated thru relay OF) nor:ttel thru the 
STP relay operated to the O counting 
relay, and cloaee ground troll relay 
01"3 normal thna the TFV key operated 
tor operating the BO and ro relar• it . 
the STP is not operated long enough 
to operate rela;r O. Tbis path is 
onlr .needed on incoming trunks that 
give a short reTerse batterr period 
and 1• uader control of the TFV key. 
'l'he IAl relay ha a a aequence contact 
arrangement ~ich inaurea that the 
gro 1•nd thru the STP nlay will close 
first. When relar STP releaaea due 
to the fundamental being opened at 
the incoming as it advances to trunk 
cloaure the shunt is removed from the 
BO and FO relays, allowing th• to 
operate. Relay BO opene the fund.amen 
tal circuit and relay FO operated op. 
era tee relar FOl and FO) • Relay FO) 
operated re eases relay F02. Relar 
F02 released holds the runda•ntal 
open, allowa the RS awitch which waa 
energized when ,02 ope rated to step 
to t., 111:!oal 16. 

• 

s.0624 False Operation of Incoming 
A Relay on Cable Charge. 
Battery Cut-Orr Panel Incoa­
inga OnJ1. RS Switch T-.im.16 

Tbia test is ad• only when 
the teat circuit is connected directly 
to· the 1ncom1~. With the RS •witch 
on termt.o•l 16 a ground is closed thru 
nlay IPl held operated, thru relar 
FOl Dbl/,, to operate relay ANO. Relay 
AMO operated, a locks to ita operate 
ground bf passing around relay FOl, 
b operate• Nl.ar ANX c opens in part 
the O rela:,:a locking circuit leaving 
1t uder control of 8 relay, d cloaiea 
p'l"'VDd trom relay 102 operated to the 
anature of rel.&1 CH, d clo••• the 
·contact ot relay CH to 9 count;ing 
nl.ay and e opens the circuit betwm 
the contact ot 8 1 •nd the armture or 
7' relar. Relay .AJIX operat!!t a 
closes ground thru the FO) CK 
nla!• normal to operate relay F02, 
b C oaea the Rff.:l lead thl'll Nlay 
sn operated thn relay IPl operated 
thra the ANO resiatancea thna the I.NO 
nsiatanc•• tbru the winding ot relay 
CH to the ANO ke7. ('Ille •,o ~e7 being 
normal tbia circuit 1• not completed) 
c cloaea th• windiq c1tcuit or 7 
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co11nti.ng relay to the OPL interrupter 
end d trensj'era the armature of re-. 
lay FO from dii-ec t grc,11~ to gro11nd 
thru thePRE._OPR. A& I. :RYS. key OJ>­
erated. - Under th1.•. eondtt,on the OFL - - ' . . . ' . . 

inte,,.r .... &'upter-. operate• 1n sequence the 
7, 6, 5, -4:, 3,: 2, l and O seta of 
co'W).1;1Jlg relays. _Thie tiJle covers 
the elevator returJl to no,.11161 of the 
f:1nal selec~r plua_ tbrect -sequence 
11Y1tch stertsi one- 1n .the. f1nal 
selector-and -tvo 1n the 1ncoo1lng 
selector. RelayFO opt.rated, oper­
ates the FOl relay which 1n turn 
releases relay. F02. Rel.ay F02 Yhen 
operated energized.the RS magnet thru 
arc 4 and closed the lock circuits of 
the 0011nting. relaya w - -Relay F02 l'e­
leased, allova the RS svitch to step 
to to:1r111Joal 17 and releases the co1rnt:-
1ng relays. Relays AlfO, ABX and RPl 
release aa the RS avitch leavea ter­
m1nal 16; ID case of a-failure the 
incom1ng Yill be returned. to nov111&, 
falsely. - 'When the TI, relay 1n Fig. 1 
operates end close■ the circuit to 
the auperv!sor,- Fig. ,4 the L relay 
of the 1ncom1ng v111 be across the 
tip and ~1ng lead and should not op­
erate, thus the failure to receive 
supervisory flashes Y111 be an 1ndi- -
cation~ failure. 

5.0625 Circuit Restores to No~meJ 

Position 17 1• a pass-by posi­
tion on all teats excep~ a test of a 
P.C.I. truruc thrU a distant office. 
Positions 18 end 19 are passed by if 
the (DOS) key .1 s ru.,11ua 1. c;,r if the 
DOS end RPl keys·are:both operated. 
On t1::r101n,il 20 grn111id ~ arc 1 
operates.relay AV. lle1.ay AV oper­
ated, a locks to the 3Tl ;relay oper­
ated, b lights the SD~ ln,iilP steady 
and c t.ransf'ers the v1rtd1Dg or relay 
STP from the fund•m~t$1 to grn,md and 
battery thr-q res_i.etan,ce _AN. This is 
done to condition the sTP·relay for 
t'uture u,se. Relay·S'l'P"operated closed 
gro11nd from re lay OF2 operated thru 
relay 0~ norms.). thru relays AV and 
STl operated to the_ "AV" lead. Grn1ind 
on the "Av" lead to Fig. 1 causes it 
to trJjnsfer the. fund•mP..ntal to the 
supervisory F~,•~ 4 etid '.opens the _"ST''_ 
lead. Tpe ••s_T. -• lead opeIJ; retleases 
relay STR.· Re],ay _ ST rEtleased, re­
leases STl re.lay and ca.~es the OF2 
and the co1fnt1Dg ~elaj-a., ,or the OFl 
relay 11' operated to_ ~elea.se. - Relay 
STl also ·clos~s gro,1n'3 to. ~e brush of' 
arc 2 of the-Rs . .sv.itc}l .c'a1,1s.lng the 
svltch to r.e.turzi t·o: 11or1Ut by aelf-

·._ ,- - ~--' ,.-_;. -~ -,-: 

1nterrl>ptions. c, < 0 - • • • _ -__ - -
• - •• -, - -~ ' ,· c, - -

5.0626; . Advari;e -~ .BS Sliitcili Und.er 
, J{ap.1d "l'est·. -_: -_ -~:: _ ... -. - __ _ 

. -. .- - - .,._ -- ' , - - - s - ' - . ~ - • 

· rn·_eaae ~both. the' ANO e:od PRE. 
OPR. A & L. RYS. keys a:r·e noru·al on a 
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direct me~han1cal call the RPl relay -
vill release on terminals 13, 14 and -
16 and-the RS svitch vill be advanced 
thrU t1:rru11D•la lJ and 14 by grn1md on 
the PRS. OPR. · A & L RYS. key nol'loal 
thru arc 6, thru terminal 16 by -
grn11nd from key ANO no,.ull'!i, tbru 
arc 6. · · - -

5.0627 A Relay lion-Operate Teat (RS) 
, Svitch Term. 16 Panel Incom.,; 

1ng Selector 24 Volt 'li'IJnk 
and Crossbar Incoming T'r,n'lk­
Test Call to Busy T.1nes · -

This test ia JMde Yi.th the 
test circuit cnnnActed directly to 
the incoming whose A relay 1sto be 
tested. Set the·_ 'l'H, H·, T and U nu­
merical register keys to select a 
busy line. The ANO key Yill be oper- · 
ated 1D mek1ng this test. After se- - · 
lect1ons are completed, the RS sYitch 
advanees to ter-olnal 13. Ground from 
the PRE. OPR. A & L RYS, key nOFf!h!!!l 
thru arc 6 or RS sYitch advances the 
RS 11Y1tch to t .. r-111nal 15 Yher_e incom­
ing advance is made the serne as ex­
plained in paragraph 5.0623 Yhich 
causes the sYitch to step to tev1111-
na1 16. on teF1111nal 16 relay RPI is 
held thru the ANO key end RP relay 
operated. Under this condition gro11nd 
from arc 1 operate-a the ANO x-elay thrU 
the RPl relay operated when relay FOl 
is normal. Relay ABO operated, a 
locks to its operC1te gro11nd by paased 
aro,rnd relay FOl, b operates relay·. 
ANX, c opens 1n part the O relay's 
locking circuit leaving it 1ind4n' con- _ 
trol of 8 relay, d cloees ground to 
the ar:u--ture or relay CH f1'0DI relay 
F02 operated, c c9nnActs the contact_ 
of relay CH to 9 co 11nt1ng l'elay ,rind- · 
1ng end f opens the circuit between 7 
relay and 8' relay. Relay AllX oper­
ated, a closes the ftindamental as ._ • _ 
follovs, "PT" lead tb.ru ( ST-1) relay _ _. 
operated thru the RPl relay operated . _ 
thrU relay Al'IX operated thru the A 
relay non-operate resistance thru re­
lay ANX thru the L·relay non-operate 
reslstenr.e thru the winding of relay . 
CH thru the ANO key operated thru the • • ANX relay operated thru the STl relay 
operated. to the. . "FR 11 lead, b closes 
the wind tiJs of 7 1:'el..,- to ~e OFL 
1nterrl.lpter, c closes a gro11nc to·_ 
relay F03 for· operating relays F02_ 
thru relay CK no1•-11➔ 1 end. d transfers 
the e.1:rcul t on the arolrl ture ot relay 
FO from gro11na to the make contact o-r __ -· 
relay 9 thru ~e -PRE, OPR. A & L RYS. -, 
Under this ~ondit1on the CH rel,ay. op,- -_._ · _ 
erates -in_ ser:1ea Vith the trunlt A re- ·-_ ··• 
lay and the A relay non:..o:i;>_erate r,-,-.. ·-•· 
s:tst.snee., ca.us.ea. the 9 co11nttng relay 
to operate end .closes gro11nd f,rom re- · 
lay F02 pperated tbru relay .ANX oper­
ated ~-- on norow1 to the ar!ll2'-ture 
of relay FO. This arrengen1ent checks 
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on the operation ot the CH and 9 re­
lays. The OP'L interrupter will 
cause the 7 6, S, ~. ), 2, land 0 
counting relays to operat• vnd•r 
control operation. The ro relaf 
operated operate• relaya 101 and F03 
which releases relay F02. Relay F02 
when operated energised the RS 
switch magnet thru arc 4 and closed 
the lock circuits of the counting 
relays. Relay F02 released allows 
the RS switch to step to twxminal 17 
and releases the counting and the 
FOl relay. Relays ANO, ANX and RPl 
releaM as the RS switch leaves ter­
minal 16. It the A relay io the in­
coming trunk should operate on its 
non-operate teat current during the 
counting interval, the incoming cir­
cuit will advance and close the busy 
line signal to the teat circuit. The 
busy line signal will cause inter­
rupted reversed battery to be con­
nected to the CH relay causing it to 
release and reoperate. Relay CH OP­
erated eauses the 9 counting relay 
to operate. The release of relay 
CH will allow the shunt•d 9' relay 
to operate and the next reoperation 
ot relay CH will operate relay S. 
Relay S operated opens the operatiq 
circuit of relays BO and FO thus pre­
venting the operation of relay 101. 
Under this condition the circuit will 
block. The time counted in thia case 
is baaed on a busy line 0 1•m~er on 
which the incoming selector does not 
have to wait on a pickup int•1•1°upter 
before advancing to the ringing po. 
aition. 

S.0628 Advance tor Call Indicator 
Operation Thru Distant 
Ottice, Fig. B 

The RS awitch in thia caee 1e 
advanced from terminal a 7 to tev 1111nal a 
12 and lS by· ground thru the RP twlay 
no1111al tbru arc 6 and tbru t .. zm1nale 
l)t 14 and 16 by ground tbru keya AHO 
sna PRE. OPR. A & L RYS. no:nu.l. 
When the RS awitch reaches twzminal 17 
gzound from arc 3 tbru the DOS cl••• 
key operated is ~loaed to the "CIO• 
lead to the call indicator pulaiDg 
Figure 5 to operate the CI relay 'Wbu 
either the PCID or PcIT claaa key•.are 
operated. 

s.07 Teating Panel Call Indicator 
Trwaka . 

s.0701 Preparation 

Calla may be made to p•nel 
call indicator tenainatione aa fol­
lows: 

a. rour or five digital penal call 
indicator pulsing d rect to 

panel call indicator. The digit• 

would consist of TH, H T and U 
for four digits. The !TA de­
pressed it required would be the 
fifth digit. The PCID key 1• 
operated in addition to the nu­
merical regiater keys depnsHd. 

b. Two digits revertive pulaiq 
thru distant office, conaiat­

ing of the diatant office brush 
and group eelectione. Th••• two 
digite would be set up b7 depr•••­
iq a key in the TANT and TAH V 
rows for the distant office brush 
and group respectively. The next 
four or five digits as required 
can be pulsed with PcI pulse• to 
the panel call indicator on the 
trunk. The DOS and the PCID keys 
are operated for this typ. of 
call in addition to the register 
keye depreeaed. 

c. Six or eeven digits, P.c.I. 
pulsing thru Sender Ten~•• or 

Tandem P.c.I. trunks. The aix 
digits would consist of the TAB T, 
TAN U, TH, H T and U for six 
digit2 and rith the STA digit tor 
seventh digi\. The PCIT key ie op.. 
erated in addition to tbe register 
keys depreaeed. 

d. Seven or eight digits PCI 
pulsing thru. Sender Tandem 

or Tandem PcI trunks. The NYen 
digits would consist of the TAH H, 
TAIT TAN U TH, H, T and U with 
the MA key !epreaNd tor ••nn 
digits. The PcIT key would be 
operated in addition to the regi­
ster keya depressed. 

The trunk compeneation keya 
and the TSTl key are operated in 
addition to the regiater keye and 
either the PcID or PcIT keya •• 
described abo••• The trunk teat 
jack ia then patched to the teat 
circuit test jack and the buey teat 
1• made •• deacribed 1n par. s.02, 
end 5.0). When the PcID key 111 
operated it open.tea the PcID re­
lay. When the PcIT ke7 ia oper­
ated it operates the PCIT relay. 
When the 6, 7 or a button 111 de­
pnaHd in any row ot register 
kera in Fis. 2 they operate the 
CI6, CI?, or Cld relay reapectively 
•nd in turn theH relaya operate 
the 1-2, 3-4, PT or PR relay in the 
various pulN periods to pulae out 
the proper pulNa tor 6, 7 or S • 
When the Pel pulai11g feature 1• 
required onl7 for Pel direct trunks 
the T1 W end Z options are wired. 
When 111 addition to pulsing 5 
digits P.c.I. direct it ia required 
to pulse 3 digit• tandem Pel the 
V, Wand Z option• are wired. 
When 5 digits PCI direct ia required 
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and 2 digits for PCI tandem the 
V, Y and Z options are wired. 
The operation of the PCID relay 
will cause the CI switch to ad­
vance to terminal 7 if it is 
not already on terminal 7. The 
operation of the PCIT relay for 
three digit tandem will advance 
the CI switch to position 1. 
The operation of the PCIT relay 
for two digit tandem will advance 
the CI switch to terminal 3. This 
gives the CI switch three differ­
ent start positions 1, 3 and 7. 
When the busy test circuit has 
functioned and the trunk is idle 
the ground on the ST lead from 
Fig. l to Fig. 3 will operate the 
STR relay in Fig. J. The opera­
tion of the STR relay in Fig. 3 
will close ground thru the RPl 
relay and DOS keys normal if Fig. 
B is used, over CIG lead from 
Fig. A or B thru the PCID or PCIT 
relay operated thru arc 6 of CI 
switch to the winding of relay CI 
causing the CI relay to operate. 

5.0702 Panel Call Indicator Direct -
Class Key PCID Operated 

The operation of relay CI ex­
plained above also, a opens the re­
turn to normal ground for switch CI, 
b closes ground for locking relay CI 
and for operating relay CG2 thru re­
lay CGl for later use, c closes the 
fundamntal tip thru relays OFZ and 
OFI normal thru the windings of re­
lays CG and OFC thru relay Cil nor-
•l to the "FR" lead, d closes ground 
thru relay OFC normal to operate re­
lay Cll when relay CGl operates, e 
closes ground thru relay SP normal to 
cause the PGC relay to operate towards 
its back contact and f closes the PGl 
relay to the back contact of relay 
PGC. Relay PGC is carried to this 
contact for teat purposes only. The 
CG relay operates in series with the 
OFC relay and the call indicator 
trunk A relay. The trunk A relay and 
relay CG operate in this circuit 
and relay CG operates the slow re­
lease CGl relay. Relay CGl operated, 
operates the CG2 relay from ground -on 
relay CI operated. Relay CG2 operated, 
a prepares the circuit for holding the 
CG relay in the fundamental circuit 
after relay Cll is operated, b closes 
ground from relay CI operated thru 
relay OFC normal to operate Cil relay, 
c connects the SDR laap to the SOR 
interrupter, figure 1, d closed a 
holding circuit tor relay CGl thru 
relay on norma 1 to the Cll relay 
normal and e opened the operate cir­
C\U,t of relay SP. Relay Cll oper­
ated, a lock• to relay CI operated, 
b prepare• relay PGC for pulaing, 
cauaing it to operate relay PGl tbru 
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the PG3 and FPl relay normal, c sup­
plies ground for locking relays PG2 
and PG3 and ground to the armature of 
relays,PGC. This ground is u:ied for 
operating relay SP ldlen CG2 relay 
releases, d closes ground to the 
brushes of arcs land 2 of the CI 
switch for use in operating the PR, 
PT, 1-2 and 3-4 relays thru the 
register keys ldlich were previo,1sly 
operated, e transfers the fundamental 
leads on a continuity basis to hold 
the CG relay circuit closed thru relay 
CG2 operated, f transfers the hold 
circuit of slow release relay CGl on a 
continuity basis from its break con­
tact thru the SP and PG2 relays normal, 
and g closes the or~rate circuit of 
relay PG2 to the PGl relay. Relay PGl 
operated operates relay PG2. This cir­
cuit waits for the call indicator 
pulsing loop to be substituted for the 
trunk A relay battery and ground in 
the PCI trunk. When the fundamental 
leads of the trunk are connected to 
the c·ontrol circuit the battery and 
ground thru the trunk (A} relay is 
removed and the PCI control circuit 
bridge relays are substituted. Under 
this condition the CG relay releases 
and if the PG2 relay is operated at 
this time relays CGl will also be re­
leased. Relay CGl released releases 
relay CG2. Relay CG2 released, a 
transfers the "FT" and "FR" leads from 
the trunk teat relay CG circuit to the 
pulsing circuit thru relay FP normal, 
b opens the Cil relay operate circuit, 
and c operates the SP relay to ground 
on relay Cil operated. Relay SP is 
the pulse start relay and causes the 
pulsing relays PG, PGl, PG2 and PG3 to 
function to send out the call indicator 
pulses over the fundamental leads to 
the PCI control circuit in the dis­
tant office. Relay SP operated also, 
a supplies ground for energizing the 
CI switch thru the PGl and FPl relays 
normal, b closes ground from relay Cil 
operated thru the PGl relay operated 
to operate relay GR and c closes ia 
part the ~ircuit to operate the AV 
relay, figure 3 "S" wiring. Before 
relay SP opeTates the relays in the , 
pulsing circuit are as follows: Relays 
PGl, GR and PG2 are operated, relays 
PG, PG), PT and PR are norrnal. 

5.07_03 When relay CI operates it 
causes relay PGC to operate to 

its back contact. The operation of re­
laI SP connects the front contact of 
re ay PGC to the BC resistance to bat­
tery and to the negative side of pri­
mary winding and the positive side of 
the secondary winding of relay PGC. 
This is to prepare the circuit for re­
leasing PGC after it is operated. 
Thia transfer also removes the circuit 
which cauaes relay PGC to operate 
towards its back contact. Under this 

• 

• 
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condition ground from relay Cil oper­
ated shunts battery thru resistance 
BH and starts to operate relay PGC 
on the primary winding at the same 
time the E condenser discharges thru 
the secondary winding or relay PG to 
cauae it to be slow operate. Under 
this condition the current thru the 
primary winding or relay PG is tend­
ing to operate it while the conden­
ser discharge current tbru ita sec­
ondary winding tends to hold it on 
its back contact. When condenaer 
i ia discharged to the point where 
the current thru the secondary wind­
ing 11 low enough relay PGC will op­
erate on its primary wipding. A.a 
aoon aa relay PGC ia operated gro••nd 
trom Cil relay is connected to shunt 
Nsiatance BC to reverae the current 

·1n its primary winding. Thia atarta 
th• release cycle of the PGC relay. 
Relay PGl releaaea when relay PGC 
operatea. The retardinc or the oper­
ate and release of relay PGC due to 
the condenser current gives the 
proper pulse timing. Relays PGC and 
POl will continue to operate and re­
lease as long as the Cll and SP re­
lay• are operated. 

5.0704 Pulse Counting and Steering 

The PGl relay operated oper­
ates the PG2 relay thru relay Cil 
operated. Relay PGl operated and 
relay CG2·noral starts the tirat 
p11J•e out over the fundamental. The 
first pulse period, with tba CI 
••it.ch on terminal 7, •1 be open or 
it aay be a light posit1T• pulse! 
cround on "FR" lead and hi&h N8 at­
uc• batteey on the "FT" lead d•-

r.nd1ng upon the atationa register 
•1 operated. Ground from the Cil 

Nlay operated is supplied to the 
bruahe s or area 1 and 2 of th• CI 
switch, tbru tern1i:1al 7 of each arc 
to the atationa regiater key. In 
caae the key depressed ia a code re­
quiring a poaitive pulae in tirat 
period a circuit will be closed by 
the key from gro••nd thru te""linal 7 
to operate relay PT. Relays PT and 
PR •Y also be operated aa a result 
ot relay 1-2 being operated by th• 
station key and when operated in tbia 
way the PT relay ia operated in th• 
tirst pulae period and the PR relay 
in the second puJae period thus caus­
ing a positive pulse to be sent in 
the first period and a heavy negatiT• 
pulse in the second period. The first 
pula• ia ended wien relay PGl ia re­
leased as a result or th• PGC nlay 
operatir-1. The release or relay PQl 
at.arts th• aecoad pulse period or the 
atationa digit and energises the CI 
switch mgnet. The second pulse 
period, aa ah0w1, by the pulain& chart 
on the drawing, can either be a ligbt 
ot a heavy negatiT• pulse, 1.e., ~ 

on the "FR" lead and ground on the 
"FT" lead and, depends upon which 
station key is operated. The PR re­
lay ia always operated when a heavy 
negative is to be sent. When relay 
PGC releases the next time, relay 
POl operates and CI switch steps. 
The terminals are strapped s,agger 
fashion on the CI-switch so that it 
one of the control relays PT, l-2 or 
)-4 are operated, for uae in tba · 
pulse period 'lllhich obtains when the 
switch ~t•p• they will remain oper­
ated thru the bridging brushes and 
terminals. Relay PR noweTer, is car­
ried thru area 4 and 5 in such a W&J' 
that the PR can only operate on th9 
even terminals if relay PG2 ia nor­
mal and on the odd terminals if PG2 
relay is operated. Thia arrangement 
is to prevent the possibility of a 
false heavy negative pulse at the ti• 
the Cl switch 1a sampling the digit 
ahead. The third pulse period starts 
when th• PGl relay operates and •Y 
be an open or a light positive pula• 
as in th• first pw.ae period. The CI 
switch will step to term3nal 8 keep­
ing closed the circuit to th• PT N• 
lay if it is operated. At the end 
ot the third period relay PGC operates 
and releases relay PGl for the fourth 
pulse period, and to energise the CI 
•sn•t. 1'he fourth pulse period may 
send a light or a heavy negative pulse 
the aame aa period two. At the end 
of the fourth period relay POl 1• 
again operated all tha CI switch 
to step to tenainal 9 or the first 
pulse period or the thousand■ digi~. 
Kach digit ha• to\ll" pulae period• end 
th• CI switch atepa at the b•1inni111 
ot the first and dlird pulae periodl 
except the first period or th• tint 
digit in a train or pulses. 

S.0705 Heavy Poait1Te Pulse, •s• 
Wiring 

When t be laat pula• of th• 
pula• chain ia amt the CI switch 
atepa to terainal 17 where gr<'•and 
troa relay Cil operated tbru, the 
brush of arc l CI switch is closed 

• 

to operated relay FPl. Relay FPl 
operated a locks to relay SP oper­
ated, b opens th• high reeiatanc• 
battery ua•d tor light negative pula­
••, c opens the CI u.gnet energising 
path, and d closes the ground thru 
back contact of relay PGl used to 
atep the CI switch, to the winding 
or relay FP. Th• PGl relay operates 
to allow the CI switch to step toter­
ainal 17 and is operated during a 
pulse period to give an open pule• 
before relsy FP 1• operated. At th• 
end or this period relay POl rel••••• 
causing relay FP to operate. Relay 
FP operated, a opens tbe circuit to 
Nlay PGl, b cloaea the "ft• lead to 
the low resistance battery, c cloaea 
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the "FR" lead to ground on relay PGl 
normal, and d closes in part a path 
to operate relay AV over lead "AV" 
in the revertive pulsing, figure J. 
At the end of the pulse period relay 
PG2 is released closing ground from 
relay Cil operated, thru relay SP 
operated thru the FP relay operated 
over the "AV" lead ~o operate relay 
AV in figure J. Relay AV operated 
in the revertive pulsing figure J, 
will function to cause ground to be 
closed to the "AV" lead to the TL 
relay of the connector figure 1 caus­
ing it to operate. The operation or 
the control TL relay causes the STR 
relay in the revertive.pulsing fig­
ure J to release and transfers the 
fundamental leads to the supervisory 
figure 4. The release of relay STR, 
a opens the operate circuit of relay 
CI causing it to release and b re­
lesses relay Cil, c closes ground to 
the brush of arc 4 CI switch to cause 
it to return to normal. The transfer 
of the "FT" and "FR" leads terminate 
the heavy positive pulse, Relays CI 
and Cil released restore the pulsing 
c ire.ult to nut""'·e 1.• Relay Cll also 
a releases relay SP, b opens the cir­
cuit thru areal and 2 of the CI 
switch used to operate relays PR, PT,· 
1-2 and J-4, c opens the operate cir­
cuit of the PG2 and PGJ relays, and 
d removes gro 11nd"I from the "AV" lead. 
Relay SP released, releases relay FPl 
and completes restoring the pulsing 
circuit to normal. 

5.0706 No Heavy Positive "R" 
Wiring 

In this case relay FPl oper­
ates to close the ground 'Nhich is 
used to operate the FP relay.to the 
winding of relay AV OTer lead "AV" in 
figure J. On the release of relay 
PGl, the CI switch steps to terminal 
17 and closes the circµit to operate 
the AV relay. Relay AV locks and 
causes the circuit to restore to nor­
mal as explained above in paragraph 
5.0706. · 

5.0707 Sender Tandem or Tandem Call 
Indicator - Class Key PCIT 
Operated 

In this case the operation of 
the PCIT class key will operate the 
PCIT relay which will cause the CI 
switch to step to terminal 1, for 
three tandem digits or to terminal J 
for two tandem digits. This circuit 
ia traced from gro 11nd on relay CI 
norma} thru arc 3 brush ard terminal 
7 thru the PCIT relay thru the CI 
awitch interrupter contact to the 
magnet, causing it to step off ter­
minal 7 which is the direct call in­
dicator start position to terminal l 
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with V wiring or terminal J with Y 
wiring. On tandem calls three extra 
sets of pulses, the tandem hundreds 
TANH, tandem tens TAN~. and the 
tandem units TAB U, may be sent be­
fore the pulses for the numerical 
digits. The circuit advances and 
releases the same as explained above 
for direct call indicatQr. In a two 
digit area where three digits are 
used for tandem operation, the key 
set up of tandem keys should corre­
spond to the digits that are sent 
out by the subscriber's sender to 
the tandem call indicator and sender 
tandem offices. 

• 

•• • 

5.0708 Ground Period Between Pulses 

At the beginning of the first 
and third pulse periods if a positive 
pulse is not to be sent, PT relay 
normal, ground is connected to the 
"FT" lead from relay (GR) normal thru 
relay FT normal. This ground is main­
tained until relays PGl and GR oper­
ate which they do in cascade at the 
end of the second and fourth pulse 
periods. Relay PGl in operating 
closes ground to the "FR" lead and 
the combination of the GR normal 
ground on the "FT" lead and the 
ground on "FR" when relay PGl oper­
ates gives a ground period on both 
sides of t,e fundamental which will 
discharge the cable and thus pre-..ent 
a false operation of the SN+ relay in 
the call indicator control circuit. 
This ground period occurs from the 
time springs lT and 2T or 1B·and 2B 
of relay PGl make contact until lam 
2T of relay GR are opened. 

• 

5.0709 Overflow on Call Indicatc:r 
Test Thru Distant Office 
Selector 

Relay CI will operate in thia 
case from ground on arc J of the 
RS switch in the revertive pulsing 
figure J, thru the DOS key, over 
lead "CIG". Relay CG, and relay 
OFC will operate in series in this 
case as the battery will be re­
versed. Relays CGl and CG2 will also 
operate as on a regular call indicator 
trunk test but relay OFC being oper­
ated opens the operate ground for 
relay Cil. This prevents the CI 
pulsing circuit from starting. Relay 
OFC in operating locks to the CI re­
lay operated and operates relay OFX 
thru relay Cil normal. Relar OFX op­
erated, a locks to the CI re ay oper­
ated thru relay OFC operated, b closes 
ground thru relays on normal to start 
the "P.C.I." impulaer, c closes the 
PG2 and PG3 relay operate path, d 
short circuits the CG relay winding 
to reduce the resistance of the cir­
cuit to insure operating the distant 

, 

. 
• 
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ottice polar relay and e closes the 
Y1nd1ng~ or relays OFY and OFZ toter­
m1na1a 9 and 11 respectively or arc 6 
CI selector. Under this condition the 
condenser timed interrupter functions 
to operate and release the POC and 
POl relays Yhich steps the CI sv1tch 
to tero11nsl. 9 vhere relay OFY oper­
ates to open the turu,amental to allow 
the distant otf'ice polar relay end 
associated relays to release. 'lhe 
1.mpulaer continues to step the CI 
svitch and the OFY relay releases 
vhen the brush leaves terminal 9 to 
close the r,1ndarnental for trWlk clo­
sure. When the CI avitch reaches 
tw::,1nal 11 relay OFZ is operated 
tbru. relay OFX operated. Relay OFZ 
operated again opens the tuDdamAD.t­
tal. stops the 1mpulaer and lights 
the OFL la1ap as an lod1cat1on ot an 
overt"lov or Telltale of the tvo vire 
office selector. When the disconnect 
key in the connector fig. 1 ia oper­
ated the circui.t Yill function to re­
lease the CI relay vhlch 1n turn Yill 
release the OFC. OFX end OFY relays 
end cause the CI nitch to return to 
no 1. 

5.0710 Pulsing N1nnu-1cel Digits over 
Ten Thouend 

I.f' it is desired. to ~end 
pulses tor n•wbera 10.000 or above, 
the 1 Key of' the stations row Yill 
be operated. There v1ll never be a 
n1nn'her of' 10., 000 or over which Yill 
also have a pa,-ty dea1gr1Ation. If' 
the 1:11Dlber desired is not a party 
line or a n11mb"l" 10.000 or above then 
no key 1n the station rov need be op­
era ted. It no key is operated 1n the 
stations row the circui.t Yill r,1netion 
to send an open 1n the first and third 
periods end a light negative pulse 1n 
the second and fourth periods. 

5.0711 Misc. Conditions 

Rela79 PG2 and PG:, are used 
to steer the PR and P'l' relay cil"Cuit 
to the proper pulse periods. 

Relays 1-2. ,--• c6, C7 and 
ca are used to multiply the cireui.te 
from the P•merical register keys to 
the PT and PR relaye and are neces­
sary due to the lack of contacts on 
certain register keys. 

Jack PGC ie provided for 
making c lll'l·~nt f'l9Y tee ta and pw 
cent makA break teat■ of' the PGC 
l'ela7. 

5.o8 Tea~tng Multi-t'requenc7 Pulsing 
Tr,inki, Arranged tor WlliK. START 
PUf.StNG SIGNAL 

5.0801 Preparation 

(A} 'l'Vo Wire Tr,,nk 

The J\tJmber to be called is 
depressed on the Register Keya 1n 
Fig. 2. The required TRUNK COMP keys 
1n Fig. l are operated. The required 
A OPR COMP keys 1n Fig. 4 are oper­
ated to co11.p-ansa te up to the ope1·a te 
value or the trunk A relay. The DPL 
key is nvli•i8l tor the wlllK etart 
puleing sjgns1.. A wlllK start pule­
ing s~gnsl is when .the trunk 1e picked 
with ON HOOK called aubecriber euper­
v1e1on. The polarity of the trlulk 1e 
then reversed to OFP BOOK when the 
aender 1e picked and revereed back to 
ON BOOK polarity when the l!'end1111r 1a 
ready to receive pulses. The TSTl 
and the MF keys are operated. The 
test circui.t test jack 1e then patched 
to the tr,ink teat jack end the busy 
test ii, ma ... e as described 1n par. 5.02 
and 5.0,. 'When the busy teat c1rc,1•t 
baa t'unc t1oned and the trunk 1e idle 
a gro•md is put on the ST lead to 
Fig. 7. When the MF key 1a operated 
it operatee the MF relay. When tbe 
MF relay operates it a -dieaseociatee 
the tip end ring leade of' tb• teat 
jack t'rolll the telephone circuit end 
connACtB th• thru the MUpert180rJ' 
relays, SU end SUR., 1n aeries end 1n 
reverse polarity to each other. b -
1.t places a 1200 ohm ehort circuit 
acrose the tip and ring. c - cloa~e 
thru 1n part the operate path or the 
RO relay 1n Pig.-• and d - operate 
the MFl rela7. The MP1 relay c:,per­
sted., a - cnnnActe the MF reai•t•nce 
network to the pulse gen"'l'ator 1n 
Fig. 6. h - ,-emovea the 600 ob11 g1'v 1md 
from the MF condenser and ~onnttete 
t.be MF condenser 1n parallel Yith the 
J>G colldeneer tor MF pule1ng. c -
<:loeee thru the POA rela7 operate 
,,,3.th to the P relay 1n Fig. 6 far 
pulsing. d - closes the ST lead path 
to operate the PON relay 1n Fig. a. 
and e - closes thru the path to oper­
ate the TL relaJ 1n Pig. 1 vben the 
POB rela7 operates. The TL relay op­
erated closes thru the tip and ring 
t'rom the teat jack to the euper.ia.OFJ 
relaye. _The DPL ke7 n01'lllnl arranges 
the supervlsorJ" rela7a to check for a 
~DIK start pulsing a:lgnal. 'When the 
PON rela7 1n Fig. 8 opexated it. a -
c loeed a gro11nd to operate the TL 
rela11n Fig. 1. b - opera.tad the PDP 

, rela.,- 1n Fig. 1 to r~n10ve the a.,mer,­
tary open check teatu:re during pulsing. 
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c - closed a ground to the pulse 
generator to close its 4 ano 7 con­
tacts, PG relay in Fig. 6, d -
closed a gro11nd to the MF resistance 
network for MF puls1.Dg, e - Closed a 
gro11nd to operate the FDS rel~y, 
f - closed a locking gro11nn :for the 
RO relay in Fig. 4, g - closed a 
ground to lock the SU-1 and RB relays 
in Fig. 4, h - closed a gro11nd to 
the contacts of the P relay 1n Fig. 6 
for operating the PGA relay during 
pulsing, j - provides a ground to 
lock the SG relay in Fig. 6. The 
FDS relay operated, a - removes the 
short clrcui t f'rom aro11nd the 2700 
ohm MF network resistance to increase 
the tillle of the KP. pulse, b - opens 
the operate path of the RO relay, c -
closes tb1•u 1.ts locking gro11nn to a 
path to operate the next steering 
relay whose register key is operated, 
d - operates the FDSl relay 1n Fig. 9, 
e - closes thru a path to start the 
pulse generator :for delayed closure 
time Yb.en automatic dial })Ulaing is 
provided. 

(B) Four-Wire Trt,nka 

The Dtimber to be called is depressed 
on the register keys in Fig. 2. Operate 
~ONK COMP key 3600. The operation of 
any TRUNK COMP key ~111 close the tip 
and ring leads between Figs. 1 and 17 and 
thereby satisfy the test circuit, but 
this key is chosen to check the continu­
ity of a11 of the trunk compensation 
resistors 1n the teat set. The operation 
of A OPR COMP key is not req,iired since 
the tip and r1Dg leads are closed 
tbrough the noJ>111al contacts of these ke,ys. 
The DPL key is no1°01dl if a WINK start 
pulsing sjgnal is expected Yhen the trunk 
is seiged as indicated by an ON HOOK 
(lighted) subscriber supervisory l11111p. 
When the ta'ndem sender is seized the 
trunk polarity is reversed giving an 
ow· HOOK (dark) supervisory l&111p. When 
the s~nder ·· 1s ready to receive pulses 
the trunk polarity 1.s again reversed to_ 
an ON HOOK (lighted} supervisory le1np. 
Operate the TSTl, MF and MF4W keys. The 
operation of key MF4W operates relay 
(MF4W) vhich closes the sleeve "s" lead 
of the trunk through for busy test. 

- Relay MF4W also closes battery snd gro11nd 
to light larnpi, Tl, T, Rl and R to in­
dicate that relays Ti, T, Rl and R 
respectively, are nor10Al.. Key MF operates 
relay MF sod key TSTl operates relay 
TSTl. · ·· When the trunk is idle and the 
busy test circuit has functioned it vill 
close gro 11nd to lead ''ST'' operating re­
lay CI4W to cut 1n the four-vire trunk. 
Leads "Tl'' and 11'1'" are connected through 
the v1nd1nga of polarized relays provi­
ded for testing leads·. "Tl"· (relay TTl) 
and "T'' (relay TT). These two polarized 
relays are connected in series end 1n re­
verse polarity. Likewise leads "Rl" and 
"R" are connected through polarized re­
lays provided for testing leads "Rl" 

(relay TRl) and "R" (relay TR). These 
relays are also connPcted 1n series 
and 1n reverse polarity, thus enabling 
the test circuit to me~e a test of leads 
"Tl", "T" and "Rl" and "R'' :for continuity; 
polarity and cross with battery or gro,rw'I. 

Asa,nn"' the trunk is free from 
trouble and is poled to give a WINK. 
start pulsing signal. Under tb1s as­
s·,,11.pt.lon relays 'l'Tl and 'l'Rl Y111 operate 
when relay CI4W operates and extinguish 
lamps Tl and Rl. Iie11.ps T end R vill 
rems-to lighted. Battery and gro11nd of 
the sam~ polarity as the tr 11nJr circuit 
battery and gro11ru1 is closed by the 
operation of relays 'l'Tl end TRl to cause 
relay SU (Pig. 4) to operate. Ir the 
tr11nk conductors are reversed relays TT 
and TR will operate and operate relay 
SUR (Fig. 4) which, in tUI"ll, vill oper­
ate relay RO. The operation of relay 
RO closes gro11nd through 1nt~r1•upter 
OFL to l&c•.;p OFL to give a flashing 
visual s 1grie 1 as an 1 nd1ca t1on tbs t the 
trunk is reversed. If the trunk is open 
la1opzs Tl, T, Rl and ~ will remetn lighted. 
If the tr,ink is crossed Y1 th battery or 
gro11nd the location of the cross vill 
control the visual signals received. 

If we as:o,me the trunk is free 
from trouble and is poled to give a 
DEIAY DIAL start pulsing signal relays 
TT and TR will operate and. ext1ngu1eh 
1,.,111pzs T end R. J,a,opi:J Tl and Rl will 
remain lighted. Although battery and 
gro11nd of the sam" polari t-y as the trunk 
battery end gro11nd is closed by the 
operation of relays TT and TR, this 
polarity is reversed by key RSl (vh1ch 
is operated when the DEIAY DIAL start 
pulsing signal is expected) to cause the 
test circuit to :function a~ described 
above for the WINK start pulsing signal. 
In other respects the circuit operates 
as described above 11nder Paragraph (A) 
for two-wire trunks. 

5.0802 Polarity Test 

"'When the TL relay 1n Fig. 1 
operates it closes tbru the tip and 
ring from the test jack for tvo-v1re 
trunks as :follows - tip of the test jack, 
thrU the VM1 relay nor111B l, thrU the RSl 
key nu:ro111l, thrU the TT.Kl relay nvr111al, 
tbru TSTl relay operated, thru the Tl<ONK 
COMP keys operated, thru the TL re-
lay operated, thru the FDP relay op­
erated, thru the R± relay nCJr111el, 
thru the TST repeat coil, over T 
lead to supervisory test figure 4, 
thru the A RY OPR COMP keys thrU 
the SU and SOR relays polar super­
visory relays, over the R lead to 
Fig. 1, thru the TST repeat coil, 
thru the R± relay nv1•111al, thru the 
PDP relay operated, thru the TL relay 
operated, thru THUNK COMP keys oper­
ated, thrU the TSTl relay operated, 
thrU the TllO. relay nc,r111al, tbru the 
RSl key nu:>"111&1, thru the VMl relay 
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nur1 el., to the ring or the teat jack. 
Thie path ie traced the •em'!' tor tour­
wire trunks except that teat jack Tl 
ie not used. The o~eration ot relay 
CI4W closes the teat circuit thru to 
the teat eet T end Jl jacks vl,1 r.h are 
patched to jaclca T end R on the teat 
and me'll:e busy f1-ame. The polar relays 
SU end SOR are arr•nged reverse to each 
other. When the supervisory relays e.ze 
connected acroee the tip end ring ot the 
trunk, should the trunk be poled for OFF­
HOOK supurvision the SUR relay will 
operate ae en 1nd1cation that the trunk 
is reversed. The SUR operated will 
operate the RO relay thru the nu:,o••e:l 
ccntacte of the StJl. The RO relay 
operated, a - Yill close thru the OFL 
interrupter to tlaah the OFL leo.p, b -
rill close a gr~uod to the No. 5 crossbar 
interrupter circuit it it 1a provided, 
c - will close thru a gro 11nd trom the 
POl'f relay contacts to the midpoint ot 
the pulae generator in Pig. 6,to prevent 
it trom. pulsing, d - loclca to a gro 110~ 
on the PON relay, e - re1uovea the gro 11nd · 
trom the MF key to release the MF relay 
which in turn release• the IIP'l relay, 
end r - opens a circuit tor operating 
the SG relay 1n Fig. 6 when autnmat:1c 
dial puleing ia provided. 

5. 080:, Tr•>olc Teat end start Pulsing 
. 

'Wben the polar aupt,rviaorJ 
rela7a SU and SUR are connected 
acroaa the tip and ring ot the trunk 
end the trunk 1a poled OB HOOK the SU 
rela7 Yill operate. The SU rela7 
opera tee the. SU-1 rela7. The 501 re­
laJ opurated, a - cloeea a path trom 
the SOR relay tor operating the RB 
i-elay, b - opens the opei-ate path of 
the RO relay, loclca 1taelt to a 
gro1md on the POK relay, c - closes 
in part a path to operate the SO tor 
at&rting the pulee generator. When 
the tero,Jnating circuits bave tunc­
t1oned and the i,ender ia picked the 
polarity ot the trunk 1• revereed to 
OFF HOOK. Thia polarity Yill release 
the SU relay aod operate the SUR 
relay. The SUR relay vill operate 
the RB relay. The RB relay operated, 
a - locks th1"U me"e betore break con­
tacts, to a gro 11nd on the PON relay, 
b - opens 1n part a path tor the RO 
relay operation, c - closes 1n part a 
path to operate the SO relay 1n F1g. 6, 
d - opens the operate peth of the StJl 
relay, and e - closes in pert a path 
tor operat1ng the steering relays. 
When the MF receiver ia read7 to re­
ceive MF pulses 1n the t• ... o,Jnating 
ortice it sign•la the te.r-:011nating 
aende~ Yhich 1n turn reverses the 
polarity to the orig1nating end ae a 
a1gnel tbat MF pulses •Y be sent out. 
Thia reversal ia to 011 HOOK: and cause■ · 
the SUR relay to release and the SU 
relay to reoperate. The SU relay op­
erate Yill cloee thru a gro 1rnd trc◄li 

ita 5 contact th1'u the 2 contact, 
thru tbe DPL and GO relays nor111A l, 
thru the operated SU-1 and RB relays, 
thru the PS relay nc,rnta 1 .; thru the DT 
key nc,real if it 1a J>l'()Vided to op­
erate the SO relay. The 5G relay op­
erated; a - locks to a gro11nd on the 
POI relay, tbru W relay nv1•111B l Yhen 
provided and thru the RO relay no1111B'l, 
b - closes a gro11nd to start the No. 5 
Crossbar Inte1•1•upter circu1 t vheo it 
1s provided, c - closes thru the SDR 
1nterru.pter to flash Sl)R le1op, d -
closes thru a gro 11nd rr0111 the DP re­
lay thru W relay 001••-,e l to operate 
the BD relay in Fig. 1 when autnmetcic 
DP is provided, and e - removes the 
e,ro,md .f1'om the midpoint or the pulse 
genArator to start it pulsing. 

5.080~ Pulsing and Steering 

The steering relays TAN R, 
TAN T, 'UN U, TB,, H, T, U and STA re­
lays 1D Fig. 8 control the steering 
of the pulses for the digits. Steer­
ing relay FDS controls the sending or 
the lCP pulse tor MF pulsing. The 
steering relay SST controls the send­
ing ot the ST pulse tor MF pulsing. 
The pulse atop PS relay operates at 
the end or a train of pulses to stop 
the pulses. The pulse generator 1n 
Fig. 6 1.a used both for MF pulsing 
and autnlQAt:ic DP pulsing. ~e pulse 
genArator circuit consists or a tim­
ing relay PO, the pulsing relay P and 
a checking relay ClCP to work with 
networks or resistances, in Fig. 7 
for MF pulsing, 1n Figures 10 and 11 
for DP pulsing. The PG is a non­
biased polarized relay and the vind­
inga or the Pend ClCP relays are con­
nected in aeries with its pr1mer3 
v1od1ng. When the PON relay 1n Fig. 8 
operates it provides a gro11nd to the 
resistance network connected to the 
pulse generator circuit. The MF ne·t­
work vill be connected when the MFl 
relay ia operated; the LPD and um 
network Yhen the LPD or LRD relay is 
operated; the BOD network when the 
BGD relay ia operated. Each netvork 
fu1•111a a voltage divider with its 1n­
t•1uediate point being connected tbru 
operated contacts or the MF circuit 
or DP circuit relays, thru v1ndjngs 
of the P and CKP relays to the No. 2 
toro,1na1 or the pr!mer,- v1nding of the 
PG relay. This same gro11nd is connec­
ted to one aide or the condeos11rs MF 
and PG to the sJ1Dn ture of the PG re­
lay. When DP pulsing is used only 

· the PG condenaAr is connected. When 
MF pulsing ia used the MF con.denser 
ia connected in parallel with the PO 
condenser thru the opez-... ted contacts 
or the MPl relay 1n Fig. 7. The 
gro 11od trom the PON la also closed 
thrU the no1111n1 contacts or the SG 
relay, operated contacts of the PS 
and RO relays to the 5 ter101nal or the 
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PG relay and the 3 contact of the PG 
relay also to the 300 ohm battery. 
The l, 3 sod 5 te1°01lnals of the PG 
relay are strapped together. 'When 
the FON relay operatea and puts the 
gro12nd on, current will .fl_ov in the 
prime~y v1ndin.g to cause the PG relay 
to close its 4 and 7 contact, and this 
samP. current f'loving thru the P snd 
CKP relays vill cause them to operate 
end close their 2 and 5 contacts. 
'tlhen the ground is removed· 'from the 
midpoint of the PG relay (1, 3 & 5 
tb1·111Jnals) by the operation of the SG 
relay, allowing the300 ohm battery 
to becorn'3 ef'f'ect1ve, the-current in 
the pr1ms~y winding of' the PG relay 
will be reversed and tend to operate 
the ax•o.ature towards the 3 contact of 
the PG relay. The condensers will 
start to charge at the semP. time the 
ground is removed f'rom the l te1•111J na 1. 
of' the PG relay. Initially the cMrg-
1ng current makes the secondary wind­
ing the more powerful, holding the 
arms ture on the 4 contact but as the 
charge builds up on the condensers 
the current thru the secondary wind­
ing d~min1shes and consequently its 
magnetic e:ff'ect diminishes 11nt,il the 
primary v:lnding becomes more ef'fec-
ti ve and the e.:rul8 ture opers tes to the 
3 contact. This causes the ground to 
the ar111at.ure to be connected thru the 
3 contact to the 300 ohm battery. 
The currents in both windings again 
reverse and cause the armature to 
move to the 4 contact after a delay 
due to the condenser discharge cur­
rent 1n the secondary winding. This 
action on the 1'G relay continues as 
long as the ground to the 1, 3 end 5 
terminals of' the PG is removed. The 
P arid CKP relays f'ollow the PG relay 
prima,.y v:1nd1ng c~rent reversals and 
thus generate pulses. The pulse gen­
erator generates approx.imet.ely 60 
millisecond pulses vith the MF net­
work except the KP pulse Yhich 1s 
about 100 milliseconds due to a 2700 
ohm resistance being connected into 
the MF network vhen the_FDS relay 1s 
operated. 'When the LPD & LRD network 
or when the BGD network is connec·ted 
to the pulse generator, the pulse 
generator pulses 10 p.p.a. · 

. 
· When_ the SU. reli,.y · operates the 

second time for the WINK. start pulA1ng 
sjgnsl 'it operates the . .::G relay. 'lhe 
SG relay opere.ted~ .a - re1uuv.es the . _· 
gro11n,'I. from the midpo~t of'. the pulse 
genera tor PG. relay ~nd · PG relay ·starts 
to t.1.me . the pulses,. b ,- .c1os.es a path:; -
to fle.sh .the SDR Jau~, c - operat.ea. 
the BD r.elay, d - .supplies a. gro11nd to_ 
the ~o. -5 .crors,.sbe,r interrupter circuit 
when · it ia provided ·and • d closes in _­
part a .PS-th to operate ·tll.e RO relay 
if' the -trunk sliciuld b'.e. ·re:v.eraed . a1'ter . · 
pul111riglula starteq •. The.P relay, a 
s~ve :r.elay ot the -pulse generator PG 
relay vhich has beeri on.its front 

• 

contacts, movea to the back contact when 
the ground is taken off the mid- · · · 
point o.f the·PG·relay. This closes 
thru a path to operate the PGA relay 
which 1n turn operates the FDSl relay 
to send the KP pulse f'requencies to · 
the te1-1u1ru,t;1ng · sender and at the 11ame 
time it operates the next steering re­
lay. The operate path of' the next 
s teer1ng 1s groimd f'rom the operated 
PON relay. tbru the norowl steering 
relays, thru the locking contact of 
the FDS relay. over ASE lead, to Fig. 
4, thru the operated RB relay, over 
ASR lead to Fig. 7, thru the operated 
contacts of' the PGA relay, over ASE 
lead to Fig. 8, thru operated contacts 
of' the FDS relay, thru the norn,s1 con;. _ 
tacts of SK- relays (the SK- relay vill 
be no1°11111l if the register key is not 
depressed), thru the operated contacts 
of' the SK- relays (the SK- relay Yill 
be operated for the register key de­
pressed) thru the steering relay to 
battery. When the PG has timed f'or 
the KP pulse it moves towards its 
:f'ront contact and the P relay oper-· 
ates. The·P relay operated vill re­
lease the PGA relay and cause the 
FDS relay to release. 'When the P _.• . 
relay again releases it operates the 
PGA relay which operates one of the 
CO to C9 pulse relays (Fig. 9) de­
pending on which register key is 
operated. The circuit tQ operate 
the c- relay is gro12nd f'rom the op­
erated contacts of the PGA relay · 
over PC lead to Fig. 6, thr11 the op­
erated SG relay, over PC lead to 
Fig. 8, tbru the nor11111l FDS relay, 
thrv any steering relay that is nor­
mal, thru the operated steering re-
lay, thru the operated register key 
to the C- relay for the key depressed, 
thru the C- relay to battery. · The CO 
to C9 pulse relay that opera.tee cloa~ 
es thru the frequencies f'or its ninn- · 
ber to the ter1111Mt1ng sender.· The 
PGA operates and releases, operating · 
a pulse relay for· each d1g1 t de- . __ 
pressed and adven~ing the steering 
circuit until the SST relay in the 
steering circui.t Yhen the ST pulse 
will be sent out to the terrn:lnating 
sender. When the ST pulse has been 
sent out end the PS relay operates, 
a gro11n" will be put on the midpoint 
of the PG rela,: to stop i ta pulsing, .. 
a gro 12Dd vill keep the SDR lao,p 
lighted steadily •. the MF relay will 

---, . . release in t\U'Ii releasing the MFl 
relay and the TSUP J a111p :v111 .be ... 
closed thru to the .su:relay.contacts 
.for flashing._ _ _, _ · ; · · _ ; 

5.0805 Reorder During MF .PUlaing ... -•· ·. 
. -- . . - -

· - ··should the Mll'-.t~1111nat1ng. · -~·:· .. : 
sender, go to, reot-d.er betcire the· u. ·· · 
steering relay ope~_ates during pula- . , 
1ng 1 t Yill. reve:i;-se the .polar1 ty of .. 
the tl"Ullk and release .the .SU· relay. · 
end operate tlie SUR relay■- If a . 
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four-vire trunk is 1mder teet thie 
revereal 1e repeated by xelap '!fl and 
i'Rl or TT •nd m. Otherwise the 
circw.t operation remetns ,mcbsngflld. 
'l'he SUR relay operating Yill operate the 
RO relay. 'l'he circw.t to operate the 
RO is gro1rnd f'rom the SOR relay oper­
ated, tbru the DPL relay nc,r1i1«'11., 
thrU the GO relay nc,1111Al, RO lead 
to Fig. 7, tbru the MF relay oper-
ated, over RO lead to P'ig. 6 tbru 
the$ relay operated over RO lead 
to Fig. 8 tbru U end S'l'A relays nc,xs:: al, 
over ROP lead to Fig. -4, tbru RO relay 
Yinding to battery. The RO relay oper­
ated, a - closes a gro11nd f'rom the POlf 
relay to the midpoint of the pulse 
generator to atop pulsing, b - closes a 
path from the OFL 1nt .. l'l'upter to 
flash the OFL l&111p, c - closes a 
gro1,nd to the !lo. 5 crossbar inter­
rupter circw.t when it 1a provided, 
d - locks to a groirnd on the PON con­
tac ts operated, e - releases the MF 
relay 1n Fig. 7, and r - opens the 
SG relay locking path. 

5.0806 Connection to Telephone 
Circuit 

When all the digits have been 
pulsed for the call and it 1s desired 
to connP.ct to the telephone c1rcu1t 
for -talking or listening the T'tiK key 
is operated. Should 1t be desired 
to hold a completed call on one cord 
end send another call on the other 
cord the first call may be held by 
operating the associated TI.Kl or ~IK2 
key of the cord with the completed 
call. The operated key vill operate 
its associated relay to close a polar 
relay bridge across the Tend R. 

5.0807 Ringing 

The test circw.t is arranged 
so that continuous mar.hine ringing 
may be applied to the tr11nk by oper­
a ting the R+ key or s1111plex Ringing 
may be applied by the operation of 
the SX key. 

5.0808 Disconnection and Repeat 
Test 

The call may be disconnected 
by releasing the various keys oper­
ated for the call and then operating 
the DISC 1. To make a repeat test 
on a cord the DISC l or DISC 2 key 
is operated until the ONl or ON2 
lamp is extinguished and then the 
disconnect key is released. The cir­
cuit will then function as previously 
described. 

5. 09 Testing MF Pulaillg ·1:r•,mks 
Arranged for TIEIAY DIAL Start 
Pulsing Signal 

5.0901 Preparation 

The preparation for testing MF 
pulsing trnnlcs arrengP.d for nEIAY DIAL 
start pulsing a~gnal 1a the ~amP. as 
described in par. 5.0801 for WINK start 
pulsillg ajgnsl except that the DPL key 
1a operated. The :OEI.AY DIAL a:tgnsl is 
where the tr•ink is picked OFF-HOOK 
called subscriber suporvlsion. 'l.'he 
trirnk circw.t functions the ter1111nst-
1ng circuits to pick a ter1H1nsting 
sender llh.1.ch awaits a signal f'rom the 
MF receiver tbst it is ready to re­
ceive pulses. 'When the sender receives 
the sJ gnal that the MF receiver is ready 
it reverses the batter:, and gro,1nd to 
the or1g1nst1ng end ae a GO signal. 

5.0902 Polarity Test 

The polarity teat or the trunk 
is rnade the l'arne aa described 1n 
par. 5. 0802. 'With the DE! f-Y DIAL 
start pulaillg s~gnal however the 
operation on the DPL key arrangP.s 
the circuit to operate the SUR relay 
if the trunk 1a poled ON-HOOK when 
picked. The SOR relay operated per­
furml'I the same functions a■ deacribed • 
in par. 5.0802. 

5. 0903 Tr 11nk Test sod Sta.rt Pulsing 

When the polar supervisory 
relays SU and SUR are connected 
across the tip and ring of the tr 11ok 
and the tr11nk is poled OFF-HOOK with 
the DPL key operated for nm.Ay DIAL 
start pulsing signal the SU relay 
will operate. The SU relay will op­
erate the 301 relay. The SUl relay 
will perform the same f'11octions as 
described in par. 5.0803. When the 
terminating end is ready to receive 
MF pulses the polarity of the trnnlc 
will be reversed. When the polarity 
is reversed the SU relay will release 
and the SUR relay will operate. The 
SUR relay oparated, a - lock tbru 
its ma~e bef'ore break contacts, b -
opens in part the RO relay path, c -
closes in the path to operate the SG 
relay in Fig. 6, d - opens the oper­
ate path of the SU-1 relay and e -
closes in part a path for operating 
the steering relays. The SG relay 
1n Fig. 6 opera tee from grn11nd on the 
operated SUR relay contacts, tbru the 
DPL relay operated, thru the SU-1 
relay operated, thru the RB relay 
operated, over SO lead to Fig. 8, 
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thru the PS relay no1•111sl, over SG 
lead to Fig. 10 if it is provided, 
thru the DT key noro~l, over SGO 
lead to Fig. 6, tbru the SO relay 
winding to battery. The SG relay 
operated will perform the i,ame f11nc­
tions as described in par. 5.0803. 

5.0904 Pulsing and Steering 

Same as described 1n 
par. 5.0804 with the exception that 
the SUR relay operates the SG relay 
1n Fig. 6 to start pulsing. 

5,0905 Reorder During MF Pulsing 

Should the MF te1•111J na ting 
sender go to reorder before the U 
steering relay operates during puls­
ing it will reverse the polarity or 
the trunk and release the SUR relay 
and operate the SU relay. If a fo\ll'­
Yire trunk is 11nder test this reversal 
is repeated by relays TTl and TRI or 
TT and TR, Otherwise the circuit 
operation r .. msins 11nabaoged. The SU 
relay Yill close a gro11nd to operate 
the RO relay thru the DPL relay op­
erated, over the RO lead to Fig. 7, 
thrt• the MF relay operated, over RO 
lead to Fig. 6, thru the SG relay 
operated, over the RO lead to Fig. 8 
thru U and STA relays noT·111t11, 
over ROP lead to Fig. 4, tbru RO re­
lay v1ndtng to battery. The functions 
of the RO relay are the spme as 
described 1.~ par. 5.0805. 

5.0906 Connection to Telephone 
Circuit 

These functions are the ~ame 
as described 1n par. 5.0806. 

5.0907 R1ng1.ng 

These f11nc tions are the same 
as described 1n par. 5.0807. 

5,0908 Disconnection and Repeat 
Test 

The functions are the 11arne 
as described 1n par. 5.0809. 

5.10 Testing Dial Pulsing Tr11nk Arrang­
ed for GO START POISING SIGNAL 

5.1001 Preparation 

When testing trunks vhich 
require step-by-step loop dial puls­
es to prime the t .. 1•111J-0sting end, 
this circuit is arrsngP.d to send 
step-by-step loop dial pulses, 
step-by-step loop resistance pulses 
and step-by-step battery and grl'\11nd 
loop pulses. The LPD key in Fig. 10 
is operated for loop dial pulses, 
llID key 1n ~ig. 10 is operated for 
loop resistance pulses or the BGD key 
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in Fig. 11 is operated for battery 
and ground loop pulses. The GO key 
is operated for the GO start pulsing 
signal. The S-GO ket operated pro­
vides JJ1eans f'or absorbing a nm "Y DIAL 
signal af'ter pulsing has started. 
The n11JDber to be called is depressed 

· on the Register Keys in Fig. 2. The 
required TRUNK COMP keys in Fig. 1 
ann the required A OPR COMP keys in 
Fig. 4 are operated. The TSTl key 
1n Fig. 1 is operated and the DP key 
1n Fig. 10 is operated. The test 
circuit test jack is then patched to 
the trunk test jack and the busy test 
is msne as described in par. 5.02. 
When the busy test circuit has func­
tioned as described in par. 5.02 or 
par. 5.03 and the trunk is idle a 
gro11nd is put on the ST lead to Fig. 
10. When the LPD key is operated it 
operates the LPD relay. The LPD re­
lay operated, a - closes thru the LPD 
and LRD resistance network to the 
pulse generator 1n Fig. 6 for puls­
ing step-by-step loop pulses, b -
closes thru the LPD contact protec­
tion to protect the pulsing contacts 
of the P relay in Fig. 6 and c -
closes thru the pulsing contacts of 
the P relay into the T and R. When 
the LRD key is operated it operates 
the IJID relay. The :um relay operated, 
a - closes thru the LPD and IJID re­
~istance network to the pulse gen­
erator in Fig; 6 f'or pulsing step­
by-step loop resistance pulses, b -
closes thru the 1481 Clbrns resistance 
into the R lead and c - closes thru 
the IlID contact protection to pro-
tect the pulsing contacts of the P 
relay. 1,/hen the BGD key is operated 
it operates the BGD relay. The BGD 
relay operated, a - closes thru the 
BGD resistan~e network to the pulse 
generator 1n Fig. 6 for pulsing step­
by-step loop battery and grl'\11nd puls­
es and b - ~loses the PLS relay thru 
the 2 and 5 contacts or the P relay 
operated to a gr()11nd on the BGD re-
lay operated. 'l'he PLS relay operated, 
a - closes thru the short circuit 
bridge thru the ON relay contacts 
across the Tip and Ring, and opens 
the operate path of the ON relay. 
When the GO key is operated it oper­
ates the GO relay. The GO relay op­
erated, a -_operates the SU-1 relay 
b - closes a path to operate the RO 
relay if the SU relay operates and 
c - closes a path to operate the RB 
relay when the SUR relay operates 
'l'he TSTl key operates the BHl relay 
and closes a ground to operate the 
BHl relay 1n the busy test circuit. 
The TSTl relay operated, a - closes 
thru the Tip and Ring to the test 
circuit and b - closes thru the ST 
lead from the busy test circuit. 
When the DP key ls operated it oper­
ates the DP relay. The DP relay 
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operated, a - operates the DPl relay, 
b - closes thru the ST lead from 
Pig. 1, to Fig. 8 for operating the 
PON relay c - opens the T and R lead 
from Fig. lend closes tbru the 
pu1~1ng contacts for loop pulsing, 
d - closes thru a path for operating 
the SO relay 1n Fig. 6 for pulsing 
delayed closure time end e - closes 
a circuit to omit the SST steering 
relay. The S-00 key operated. the 
S-GO relay it connected the SXl and 
5K2 relays 1n the circuit to absorb 
a STOP-GO s1gnel after pul$3Dg has 
started. The DPl relay operated, 
a - provides gro11nds to the LPD, U!D 
end BGD keys to operate their respec­
tive relays, b - closes a grc,11nd thru 
the 'W relay nor1Ml to operate the BD 
relay 1n Fig. 1, c - closes locking 
groi1nd to the SKl end SX:2 relays, 
d - closes ground to the pulse genera­
tor 1n Fig. 6, e - closes off norms1 
gro11nd to the pulsing relays: 'When 
the buay test circuit has f11nr.t1oned 
and the trunk becomes idle a ground 
is put on the ST lead. The gro11nd on 
the ST lead vill operate the PON relay 
in Fig. 8. The PON relay operated., 
a - operates the FDP relay 1n Fig. l 
to remove the mo~entary open check 
feature during pulsing, b - closed a 
gro11nrl to the pulse generator circuit 
to operate the PG relay 1n its release 
direction closing th• 4 and 7 con­
tacts, c - closed a gro,,nd to oper­
ate the FDS relay, d - closed a 
ground f'or locking the RO,· SU-1, RB 
end SG relays, end e - provides 
gro11nn to operate the SG relay thru 
the FDS relay operated for pulsing 
the delayed closure time. The FDS 
rPlay operated, a - opens the path 
to operate th_e RO relay, b - closes 
its locking ground for operating the 
next steering relay, c - closes thrl 
a path to operate the SG relay t'or 
delayed closure time, d - closes a 
path to operate the FDSl relay. The 
FDSl relay operated controls the de­
layed closure time. The delayed 
closure time ia provided to allov 
time for the trunk circuit to restore 
to nu1°1ual from the previous call. 
'When delayed closure time has been 
completed the circuit goes into 1n­
terd1g1tal time and stops during thjs 
period to wait ror the start pulsing 
a~gne1 from the terw,net1ng end. 
Tr11nk$ arl't!llged to receive dial 
pulses when picked will send a start 
pulsing signal to the test circuit 
to start pulsing 1ooaedietely vhen 
picked. These tr1ink11 are arrangf:t<i 
for GO start pulsing signal. ~en 
the test circuit receives the proper 
start pulsing signal it completes 
interdigital time and pulses the 
first digit. Each successive digit 
1a pulsed, for the keya depressed, 
with tjming for 1nterdig1tal time 

between d1g1ta. 'When the S-00 key 
ia operated the teat circuit Yill 
accept one reversal of polarity from 
the ter1111nat;1ng end. Should a sec­
ond reversal be received the OFL 
lau,p will flash. 'When the 5-00 is 
noz•u-e1 the circuit is errang"ld to 
operate the RO relay and flash the 
OFL laorp should the tero1l na ting end 
reverse the polarity ot the trunk 
after pulsing has started. 

5.1002 Delayed Closure Time 

'When the FDS relay operates 
it closes a path to operate the SO 
relay to start delayed closure time. 
The path to operate the 00 relay 1s 
gro11nd from the PON relay operated., 
over the DCT lead to Fig.~, thru 
the RO relay noreoe , . ., over the DCT 
lead to Fig. 10, thru the W relay 
noro1c11., over the DCT lead to Fig, 8, 
thrU the FDS relay operated, over 
DCTl lead to Pig. 10, tbru the DP 
relay operated., over SGO lead to 
Fig. 6, thru SO relay v1nd1ng to bat­
tery. The SO relay removes the 
gro•iod from the midpoint · of the pulse 
generator PG relay vh1ch causes 1t to 
start pulsing. Altho11gh the P relay 
will operate and r·eleaae., a1nce the 
TL relay in Fig. l ls not operated, 
no dial pulaea v111 be sent out on 
the T and R. The CKP relay Yill 
operate and release control relays 
f'or the delayed closure time co,,nt:-
1.ng the pulse on the 1£, LD and LE, 
and Pl to P5 relays. 'When the P5 
relay operates the gro11TJd f'rom the 
FDS relay operated is extended to 
the SPl relay Y1nding. The SPl re­
lay does not operate et this time ea 
a gro11nd f'rom the :, contact of the 
CKP relay is connected to the outer 
winding. \Jhen the CKP relay operates 
it removes gro11nd from its 3 contacts 
end the SPl relay operates. 

5.1003 Tr11nlc Test and Completion or 
'1'1 m1ng 

'When the SPl relay operates 
it v111. a - prepare a circuit tor 
operating the SP2 relay, b - Close a 
circuit to operate·, the 'W relay and 
hold Z relay non-operate, c - oper­
ate the TL relay in Fig. 1 and d -
closes a short circuit aro11nd the P 
relay contacts. The 'W relay operat­
ing v1ll a - hold operated tb.ru 'WR 
relay noreo-1 contacts, b - close 
thru a path for advancing the steer­
ing relays vhen the Z relay operates, 
c - close an additional short cir­
cuit arn,1nd the P relay contacts., d -
release the BD relay to remove the 
short circuit from aro,md the repeat 
coil and the poler suptrvlsory re­
lays, e - open the operate path or the 
SG relay thru the FDS relay to release 
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the SG relay and stop the pulse gener­
ator, end f - close the path from the 
supervisory relay contacts to the RO 
relay (the RO v111 operate if a rever­
sal 1s enco11ntered when the W relay 
1s operated). When the TL relay op­
erates it closes thru the T & R from 
the trunk to the test circuit. The 
polar supervisory relays are nov in 
series vi th the tr11nk A relay for 
tr11nk test. This circuit is Tip of 
the test jack, thru VMl relay nor-
me 1, RSl key noro1t1 l , TI.Kl and TS Tl 
relays nor1oal, thr11 TRUNK COMP keys 
operated, TL relay operated, FDP 
relay operated, over T lead to Fig. 
10, thru DP relay operated, thru LPD, 
LRD or BGD relays operated, over PA 
lead to Fig. 6, tbru operated P relay 
contacts, over PO lead to Fig. 10, 
thru LPD, I.RD or BGD relays operated, 
thru the DP relay operated over Tl 
lead to Fig. 1, thru R± relay nor­
ms!, thru repeat coil TST, over T 
lead to Fig. 4, thru A RY OPR COMP 
keys operated, thru the polar super­
visory SU end SUR relays, over R 
lead to Fig. 1, thru TST repeat coil, 
thru R± relay nuM•ia 1, thru FDP and 
'l'L relays operated, thru TRUNK COMP 
keys operated, thrn TSTl and TI.Kl 
relays operated, thru RSl key no1•111al, 
thru VMl relay operated to Ring of 
test jack. Since the GO key is op­
erated the start pulsing s~gnal vlll 
be the operation or the SUR relay. 
The SUR relay operated v111 close a 
gro11nd to operate the SG relay. The 
SG relay v111 r .. move the gro11nd from 
the midpoint of the pulse generator 
PG relay and start to complete the 
delayed closure time which goes into 
interd1g1tal time. The release or 
the CKP relay operates the SP2 relay 
thru the operated contacts of the SP2 
relay. The SP2 relay operated will, 
a - hold the SPl relay operated to 
the gro11nd on the CKP relay contacts, 
b - release the operated co11nting re­
lays LC to LE and Pl to PS. When 
the CKP relay again operates to re­
move the gro11nd from 1 ts 3 contact 
the SPl and SP2 l'elays release. The 
release of the SPl relay causes the Z 
relay to operate. The Z relay oper­
ated v111, a - close thru a path for 
the 'WR to operate vhen the SPl relay 
will again operate during 1nterdig1-
tal time, b - close tbru a gro11nd to 
operate the SPl relay when the P3 re­
lay operates to stop interdigital 
time, c - closes a circuit to oper­
ate the next steering, and d - re­
lease the FDSl relay. When the CKP 
has operated and released to count 
the ~umber ot pulses for the 1nter­
d1g1tal time on the LC to LE and Pl 
to P3 relays the SPl l.'elay operates 
when the CKP is operated after the P3 
is operated. The SPl operated will 
close a circuit thru the Z relay op­
erated to operate the 'WR relay. The 
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WR relay will cause the W relay to 
release and provides en additional 
locking ground for the :3G relay. The 
W relay released will provide a lock­
ing ground for the SG relay and close 
a path to operate the BD relay and 
release (FDS) relay. The BD relay 
operated will short circuit the polar 
supervisory relays SU and SUR also 
the repeat coil. The next release of 
the CKP relay will operate the SP2 
relay which will release the operated 
counting relays and hold the SP2 op­
erated to the gro11od on the CKP con­
tac ts. \fuen the CKP operates the 
SPl and SP2 relays will release. The 
SPl relay releasing will l.'elease the 
WR ano Z relays. The Z relay released 
will close a ground thru the operated 
steel'ing relay, and operated register 
key to operate one of the Oto 9 re­
lays. The Oto 9 relay operated vill 
close thru a gro11nd to the Pl to P6 
relays to stop the pulsing when the 
proper ri11mhP.r of pulse■ have been sent 
for the digit depressed. The WR relay 
released will l.'emove a lock1ng gro11nd 
to the SG relay. 

5.1004 Pulsing 

When the SPl relay releases 
1t also removes the short circuit 
aro11nd the P relay contacts which are 
operated at this time. With the P 
l'elay operated the T ls closed thru 
to the Tl and the BD relay operated 
short circuits the repeat coil and 
the polar supervisory relay SU and 
SUR for pulsing of the digits caus­
ing the polar relay operated to re­
lease. When the PG relay reverses 
the current the P and CKP relays 
will open their 2 and 5 contacts. 
The P relay opens the loop for the 
first open period of the digit end 
the CKP contact functions the co11nt­
ing relays. The PG relay will con­
tinue to pulse, reversing the current 
11ntil the comh:tostion or P- relays is 
l'eached which connects the ground · 
from the Oto 9 relay operated thru 
the P- relays to the inner winding 
of the SPl relay. The gro11nd from 
the CKP relay contacts will prevent 
the SPl relay operating. When the 
CKP operates to its 2 contacts and 
removes the gro11nd from 1 ta 3 contact 
the SPl relay will operate. The SPl 
operated will cause the W relay to 
operate. Both the SPl anrl the W re­
lay will short circuit the contacts 
of the P relay to pl.'event further 
pulsing of this relay from being 
effective on tbe loop. The W relay 
vill also release the BD l'elay 'Which 
vill remove the short circuit from 
the repeat coil and the polal' supel'­
visory relays will check the polarity 
or the trunk during the period tbat 
the \.1 relay is operated. The SPl re­
lay initially closes the shol't circuit 
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aro11nd the P relay contacts at the 
beginning of the interdigital inter­
val and opens it at the end of the 
interdigital interval, vhile the 'W 
relay matntains the closure vhen the 
SPl releases during the interdigital 
interval. The P relay operates to 
its 2 contact with the CKP relay and 
recloaes the loop for the last pulse 
of the digit. Since the 'WR relay la 
nur•val and the 'W relay la operated 
the locking gro11nda for the 5G relay 
vill be removed and the 5G relay vill 
release since th·e polar aupe1•vlaory 
relay will be norrnei .• When the BD 
relay removes the short circuit from 
aro11oti the polar relays they are again 
in the T end R c1rcu1 t and if the 
proper polarity is still on the trupk 
the polar BUJ:lt::I'V lsory relay will oper­
ate and reoperate the 5G relay. The 
5G relay operated will rmvve the 
ground from the midpolnt of the PG 
relay and cause it to start pulsing 
again. The PG will pulse the inter­
digital time to completion as pre­
viously described in par. 5.1003 en!\ 
then pulse out the nexttrain of puls­
es for the next digit under control of 
the CKP and P relay as previously de­
scribed. When all the digits have 
been pulsed and the steering relay PS 
is operated it will, a - release the 
PDP relay in Fig. 1 aod close thru the 
rno~entary open check, b - release the 
DP relay in Fig. 10, c - close thru 
the TSUP leu,p for supervision, d -
close tbr1~ a ground to keep the SDR 
lao1p lighted steadily, e - put a 
gro11nd to the midpoint of the pulse 
generator to stop it from pulsing 
and f - open the operate path of the 
SG relay. The DP relay released, 
a - releases the DPl relay, b - opens 
the ST lead from Fig. l, c - removes 
the pulsing contacts from the r11nda­
mental circuit, d - closes thru the 
STA and SST steering relays back to 
operate after the U digit operates 
and e - opens the path to operate the 
SG relay for delayed closure time. 
The DPl relay released, a - releases 
the LPD, LRD or EGD relay, b - releas­
es the BD relay, c - removes the 
gro11nd to the contacts of the CKP 
relay in Fig. 6 for operating the 
pulsing relays, d - releases the puls­
ing relays locked operated, and e -
opens the path of the pulse generator 
PG, P and CKP relays to the LPD and 
I1ID or BGD resistance network. The 
BD relay released removes the short 
circul t from aro11nd the repeat coil 
and the polar supervisory relays. 
The LPD, LRD or BGD relay released 
opens the pulsing path, and discon­
nects the LPD and UID or BOD resist­
ance network from the pulse generator. 

5.1005 Polarity Check of iruvk After 
Delayed Closure Time 

When the test circuit has com­
pleted delayed closure time and goes 
into the interdigital timing period, 
the pulse generator stops pulsing and 
the polar supervisory relays are con­
nected into the fundarnP.ntal circuit 
to make a polarity check of the trunk. 
Should the trunk be OFF HOOK with the 
GO relay operated the SU relay vill 
operate and in turn operating the RO 
relay. The RO relay operated will 
perform the ssrnP. functions as de­
scribed in par. 5.0802 except that 
th~ DP relay will be released instead 
of the MF. 

5 .1006 Polar! ty Check of 'Ir••llk -
During Interdigital Time 
AFTEE PULSING HAS STARTF'I 1 

When pulsing ~s started and 
the BD relay releases during inter­
digital time to remove the short cir­
cuit from aro1md the TST repeat coil 
and the polar supervisory relay a 
check is made of the polarity of the 
trunk. An OFF HOOK polarity of the 
trunk will operate the SU relay. 
'With the S-GO key no11,ie, • the SO relay 
v111 close a groiind to operate the RO 
relay ~o flash the OFL lamp and per­
form the functions described in par. 
5.0802 except that the DP relay v111 
be released instead of the MF relay; 
with the S-GO key opereted, the SU 
relay operated will operate the SKl 
relay the SKl will light the OFL l&,ap. 
When the trunk is reversed to ON BOOK 
the SK2 relay vill operate, the SU 
relay will release and the SUR relay 
will operate. The SUR relay operate 
will close a grC"1Jn<i to operate the SG 
relay to continue interdigital and 
pulse out the rest of the digits. 
Should another OFF HOOK condition be 
encountered before the U steering re­
lay is operated the SU relay Yill oper­
ate to close a gro,,nil to operate the 
RO relay and flash the OFL laolI). 

5.1007 Connaction to TelephonP. Cir-
cuit 

These functions are the sarne 
as described in par. 5.0806. 

5.1008 Ringing 

These f11nctions are the t'lame 
as described in par. 5.0807. 

5.1009 Momentary Open Check 

These functions are the t'l&me 
as described in par. 5.0808. 
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5.1010 Disconnection and Repeat Test 

These functions are the same 
as described 1n par. 5.0809. 

5.11 Testing Dial Pulsing Trunks 
Arranged for STOP-GO Start 
Pulsing S:lgnal 

5.1101 Preparation 

The preparation will be the 
RAme es described 1n par. 5.1001 ex­
cept that the DPL key will be oper­
ated instead of the 00 Key ror the 
STOP-GO start pulsing signal. The DPL 
key operated operates the DPL relay. 
The-DPLrela'y operated, a - closes a 
path to operate the SU-1 relay when 
the SU relay operates, b - closes a 
path to operate the RO relay 1r the 
SU relay operates arter pulsing has 
started and c - closes a path to 
operate the TSUP lenip when t'he 3 end 5 
contacts of the SU relay are closed. 

5.1102 Delayed Closure Time 

The circuit functions the same 
as described 1n par. 5.1002. 

5.1103 Tr111Jk Test and Completion of 
Timing 

The circuit functions the eeme 
as described 1n par. 5.1003 except 
that vith the DPL relay operated, the 
SOR relay operated will close a gro 11nd 
to operate the SG relay to complete 
timing. · 

5.1104 Pulsing 

·The circuit .functions the !lerne 
as described 1n par. 5.1004. 

5.1105 Polarity Check of Trunk After 
Delayed Closure Time 

The circuit functions the 
~eme as described 1n par. 5.1005 ex­
cept that the DPL key is operated 
for STOP-GO. The DPL key operated 
the DPL relay. The DPL relay oper­
ated arranges the polar supervisory 
relays so that if the trunk is ON 
HOOK after delayed closure time the 
SOR relay will operate ena 1n turn 
operate the RO relay to flesh the 
OFL lamp. The RO relay operated will 
perform the RSmP. .f11nctions as out­
lined in par. 5.0802 except that the 
DP relay will be released instead of 
the MF relay. 

5.1106 Polarity Check of Tr11nk -
During Interdigi tal Time 
Af'ter Pulsing has Started 

The circuit will .f11nction 
the sernP. as described in par. 5.1006. 
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5.1107 Connection to Telephone 
Circuit 

The circuit will function the 
same as described in par. 5.0806. 

5.1108 Ringing 

The circuit will function the 
Rame as described 1n par. 5.08077. 

5.1109 Disconnection end Repeat Teat 

The circuit vill function the 
same as described 1n par. 5.0909. 

5.12 Testing Dial Pulsing Trunks 
Arranged for WINK Start Pulsing 
Signal 

5.1201 The preparation Will be the 
sam"' as described 1n par. 5JO<ll 

except that the GO end DPL keys will 
be nor111A ,. • The GO end DPL keys nor-
me i a1·renge the polar supervisory 
relays SU and SUR for a 'WINK start 
pulsing signal. 

5.1202 Delayed Closure Time 

The circuit functions the 
Sal'le as described 1n par. 5.1002. 

5.1203 Tr1,uk Test end Completion 
o.f T1rn1ng 

The circuit functions the 
esrne as described in par. 5.1003 
except tbet with the GO and DPL re­
lays nu1·111al when the SU relay oper­
a tea the second time for the WINK 
start pulsing signal it vill close 
a gro11nil. to operate the SG relay to 
complete the timing snd start puls­
ing the digits. 

5.1204 Pulsing 

The circuit f'unctions the 
~ame as described 1n par. 5.1004. 

• 
5 .1205 Polarity Check or ?r11nk 

After Delayed Closure Time 
· The circuit f'unctions the 

eerne as described 1n par. 5.1005 
except the GO and DPL relays nor-111al 
arrange the polar supervisol'Y relays 
so that 1r the tr11nk is OFF HOOK 
af'ter delayed closure time the SU 
relay will operate end 1n turn oper­
ate the RO relay to flash the OFL 
le111p.,,..,,,The RO relay operated vill 
perform the eamA functions as de­
scribed 1n par. 5.0802 except that 
the DP relay will be released instead 
of the MF relay. 
5.1206 Polarity Check of Ir11nk -

During Interdigital Time 
After Pulsing nae Started 
The circuit will function 

the semP. as described in par. 5.1006 
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except that if the trunk is OFF HOOK 
during interdigital time the SUR 
relay will operate. The SUR relay 
operated will operate the RO relay. 

5.1207 Connection to Telephone 
Circuit 

The circuit !'unctions the 
same as described in par. 5.0806. 

. 

5.1208 Ringing 

The circuit f11nctions the 
same as described in par. 5.0807. 

5.1210 Disconnection and Repeat 
Test 

The circuit functions the 
sarne as described in par. 5.0809. 

5.13 Momentary Open Check 

'When the momentary open check is 
to be rnaa.e the MO key is operated and a 
call is directed to an incoming trunk 
test line. 'When the MO relay is closed 
into the fundamental circuit after 
pulsing has been completed, it operates 
in series with the polar supervisory 
relays and in turn operates the MOl re­
lay. The MOl relay operates the M02 
relay. Relay M03 is held shunted to the 
ground which operates M02 relay. The 
incoming circuit should advance and 
ringing should start. The incoming 
trunk test line, to which the incnming 
is connected, tests the ringing, trip­
ping and supe1•v ls ion. The r1ng1ng in­
duc t1on may be checked with the tele­
phone set by operating the T TLK key 
in Fig. l. After the r1ng1ng is 
tripped, the 1ncnrn1ng advances to its 
talk1ng position and an interrupter 1n 
the test line circuit operates and 
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releases the incoming S relay; the re­
versing should follow the flashes, re­
versing the current thru the SU relay 
which should follow the flashes and in 
turn flash the TSUP lamp. During the 
time the flashing test is being made 
should an open or short circuit occur 
long enough to release the MO, MOl and 
M02 relays, relay MO;I which vs.a sh11nted 
vill operate. The M03 lights the MO 
lamp as an 1nd1cat1on of failure • 

5 • .l.4 Tra.n~mission Test 

(A) Two-Wire Tl'unks 

To make a transmission test 
line test a transmission test cir­
cuit such as the 12A may be patched 
between the test c1rcu1t Tl jack and 
to the T jack of the crossbar tandem 
trunk to be tested at the T and MB 
jack bay. The call is then made as 
described 1n par. 5. 0605. When the 
call has terminated on the test line 
the transmission measurements are 
made with the 12A set. 

(B) Four-Wire Tr1inkR 

Connection to the trunk and a busy 
test of the tr1my are made 1n the regu­
lar manner as prev1ously described under 
Paragraph 5.0801 (B). The Tl, T, Rl and 
R lamp signals indicate the polarity or 
the tr11ok under test. Transmission and 
balance tests can be made over each pair 
of the i'our-vire tandem trunks by the 
use of the 12A transmission test set. 
The plug of the sending cord is inserted 
1n jack TTl and the plug of the receiv­
ing cord is inserted 1n jack TT2 if a 
test is to be made on the "Tl" and "Rl" 
pa1r. Th.is order is 1oevex•sed if t.'le test is 
to be rneC,.e on the "T" and "R" pair. 
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