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DRAWING NOTICE RATING AT&TCo Std. 
SYSTEM Co:ru1110n - Ckt. 
DATE Mq 23., 19.SS-

TITLE 

• 

Cowwwon Systenis • Manual Outgoing Trunk - Test Circuit• For Use With -
Crossbar No. S., Crossbar TandAJn Or - Toll Switching S)rst.um No. 4 Or 4l 

DESCRIPTION 

1~1 l complaint from the field states that ditficulv is being t,Xperienced 
in adjusting the PG relay to meet its pulse speed as given in circuit 
req,,irement table pages 20 and 23. This difficult,' is being experienced 
on test frames equipped rl th 280 VP• relqs. 

1.11 To facilitate meeting these requirements a 19 type resistance with 
optional strapping has been added in Fig. 10. This resistance is shown 
as "IR" option which is rated nstamard." "IQ" wiring in Fig. 10 is 
rated "Mfr. Disc.• 

Current Drain is not affected. 

-BSP maintenance 1nfvl"lhc:1.tion is not affected. -
' 

Equipment info1·1nation is covered on El> 92264-01 1 Iss. 3-D • 
• 

Engineering requirements are not af'tected • 
• 

Ho e1tg1T\eering letter will be issued. 
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CIRCUIT DESCRIPUuN 
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT 

COJ.M>N SYSTEMS 
MANUAL OUTGOING TRUNK 

TEST CIRCUIT 
FOR USE WITH 

CROSSBAR NO. 51 CROSSBAR TANDEM OR 
TOLL SWITCHING SYSTEMS NO. I+ OR l+A 

CHANGES 

B. CHANGES IN APPARATUS 

I 
' 

B.l In Fig. 101 "YR" option was added con­
sisting of resistance DA, 19PH. 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l To meet the pulsing speed requirements 
of the PG relay the 19PH, DA resistance 

was added as "YR" option which is rated 
standard replacing "YQ" option which is rated 
M.D. Note B on. Circuit Requirement table 
Page 20 and Fig. c, Page 22 were expanded to 
explain the effects of the DA resistance. 

All other headings, no change. 

· BELL T:it:I,EPliONE LABORATORIES, INCORPORATED 

• 

DEPT. 2351+-PCM-REC-PS 

• 

Printed in u. S. A • 
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SD-95476-0101-0113 ISSUE 16-D 
CD 7-B 

ORA WING NOTICE RATING AT&TCo Std. 
SYSTEM Co1n1non -

· DATE Dec. 29, 

TITLE 

Common Systems - Manual Outgoing Trunk .,. Test Circ11i t - For Use With -
· Crossbar No. 5, Crossbar Tandem Or - Toll Switching System No. 4 Or l•~-

DESCRIPTION 

Ckt. 
1954 

1.1 wben Crossbar No. 5 A:.1xilic1ry Out 1°cJ·Lrig I)ial Tru<lks (SD-26110-01) are 
seized for test purposes, it is r1EJCessar·y that the repeating coil shall be 
by-passed during diali11:;_ and shall 1)1.:: restored after dialing, so that the 
tester may be abla t,, hear· tones i1}1jcr1 in.ay be present. 

APP. 

1.11 To pr0vide for by-passing the :i:t::peating ~oil in the Aux. Ol.itgoing Tr..1nk 
during dialing and then restoring it in circuit, after dialing 11Y0'' option 
and Fig. 23 are added. This change necessitates the addition of 6 leads 1 
2 Jacks ar1d 2 patcl:1ir1g cordso 

1.2 1,!hen , ~ ossbar !'Jo. 5 Auxilia1~y Outgoing Trtinks (SD-26110-01 and 27009-')l) 
are seized for test purposes, the Outgoing Trunk t,oward the tenninating office 
shall be closed for,✓ard. 

1.21 To provide for closing forward the te1-r11inating office, when the Aux. 
Outg. Trunk is seized 11YP11 option is shown. 

1.3 To permit communication with a repairman, who may be on a pole or working 
on an underground cable also without battery supply for talking purposes use 
F'ig. G, on all new installations to supfJly the ''Talking Battery. 11 Fig. 11F 11 is 
rated ''Mfr. Disc. 11 

1.4 The use of the ''Belt Line 11 in testing has been clarified. Fig. 21, circuit 
note 110 is added and reference to it is made in note 104 in connection with 
Figs. 19, 20 and 21 under the Iss. 6-D. 

1.5 Figs. 11 req;1ired that it be limited to No. 5 and Tanciem Crossbar. Circc1it 
note 102 has been expanded to provide the necessary limitation. 

1.6 The (0) to (9) counting relays have been changed to show the 208G relay as 
superseding the 208ilB relay. 

lo 7 /i.nalysis of sheet -0107, revealed a misleading circuit condition, d:1e to 

2-D 

the method showing the (CI) arcs as normally resting on the 11'f/i1 terminal. Act.1ally 
the Sele:::tor can be on tenninal 1., 3 or 7. Fer convenience sake, it is sho,,;n 0:1 
terrni.nal 1. No circuit char,f~es are invol\red in tr1is case. 

Current drain is not affected. 

F:c111ipment infor111ation is covered on J~D-92266-'Jl, Iss 11-D, ED-92260- 1)1, Iss. 6-D. 

J,:'.1~i.1eerlng TI0qJircm0nts a:('e coirerod in BSt) J1.AJ87. 037 (J9850l), Iss. J, App. 2. 

f,.:~ve:lopment letter is not req u.ired o 

No e11~;ine~ring letter will be is5ued. 
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CIRCUIT DESCRIPTION . . . .. . · .·. 
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT 

• 

. . 

CD-95416-01 
· . Issue 7•B 

· · Appendix 2-0 · 
Dwg~. ·rssue 16-D 

'. COMMON SYSTFMS • 

MANUAL OUTGOING TRUNK 
TEST CIRCUIT 

. .FOR USE WITH ' . . 
CROSSBAR NO. 5 ,. CROSSBAR TANDEM OR 4A 
. TOLL SWITCHING SYSTE?,1S r~o. 4 OR 4A 

CHANGES 

A. CHA'IGED AND ADDED FUNCTIONS 

A.l Provision is made for by passing the 
repeating coil in the Crossbar No. 5 

auxiliary outgoing dial trunk, during dial­
ing on a test call. Also provision is 
made for restoration of the repeating coil 
in that trunk, after dialing, so that tones 
in the voice frequency range may be heard 
by the tester. 

A. 2 · Provision is made for signaling for-
. ward when an auxiliary outgoing trwik 

is seized for test pruposes. 

A.J Provision is made for supplying "Talk-
ing Battery" and supervision to trunk 

conditions under test, so that a repairman 
may communicate with the Central Office 
rrom a pole or underground cable. 

B. CHANGES IN APPARATUS 

B.l To provide for by passing the repeating 
coil in Crossbar No. 5 auxiliary out­

going trunk circuits, _during dialing. Also 
to restore the repeatine coil, ii!ter dialing 
so that tones, in the voice frequency range. 
may be heaz:d by the Tester.· 

Added 

2 - 238 type jacks (01) & (D2) Fig. 23 
l - JP12C cord (Dl) Fig. 23 

· 1 • JP120 corcl (02) Fig. 2) 
' ' t . 

B.2 In accordance with the cord reduction 
program, the ~08-AB relays (0), (1), 

( 2) , ( 3 ) , ( 4) , ( 5 ) , ( 6) , ( 7) , l 8) and ( 9) 
. are superseded by the similarly designated 

relay 2.08-G. 

C. CHANGES IN CIRCUIT 

Requirements other than those apply to 
added or removed apparatus. 

· C -1 · · The rel ease requirement shown for the. 
· . (O)i (1), (2) 1 (3), (4), (5), (6), (?), 
. ( 81 • and ( 'J) relays ls added for both the 
208-AB and the superseding relaye 208-G 

• ' . 
·• l 

. ', - ·•, 

• 

O. DESCRIPTION OF CHANGES 
•, 
• 

D.01 To provide for by passing the repeat-
ing coil in the crossbar No. 5 .. 

auxiliary outgoing dial trunk SD-26110-01·, 
during dialing on a test call. Also,to 
provide for restoration of the repeating 
coil in that trunk, after dialing, so tfiat 
~ones in the voice frequency range may be 
heard by the tester. 

"F" ground is connected (YO-option) 
to 5T (DP) of Fieure 10 on sheet - 0106. 

4T (DP) is cbnnected {YO option) 
to 8T (PS) of ~igure 8 on sheet~ 0104. 

9T (PS) is connected (YO option) to 
12T (TL) of Figure 1 on sheet 0102. llT 
(TL) of Figure 2 is connected (YO option) 
to lB ( TSTl) and lB · ( TST2) , \·thile ·2B ( TSTl) 
and 2B (TST2) are separately connected (YO 
option) to the ''ring'' of.the (Dl) .and (D2) 
jacks respectively of Figure 23. This 
separation of the leads to the {D1) and (D2} 
jacks prevents interference on either test 
cord, while tl1e other, which may . be con• 
nected to, is in use. 

' 

In Figure·23, the (Dl) and (D2} 
patching corfis are shown. •. · · · · 
0.2 To pro~ide for.signaling.1;'.orward, 

when the crossbar No. 5 aUJCiliary . 
outgoing trunk circuit is seized for test 
purposes, the "TIP" of the (l-181). or (Jw.B2) 
jack of Figure 14, is shown connecting 
(YP) option to JT (ONl) or3T (ON2) or 
Figure 13 on sl1~ et 0102, 4 T ( ONl ) or .4 'l 
(ON2) is showr1 connected (YP ·option) to 
"A" ground. · · · · 
D.OJ Circuit note·l02 is changed to show 

the use of 'YO and YP options and .· · 
Fit::ure 2). 

0.04 The "Options U.sed" 'table on sh~et 0101 
is changed to show the location ot tba 

options Y-0 and YP and. Figure 2.3.. · 

0.05 Figure ·· "F" is show11 · as "}lanut .. cture 
Discontinu.ed" and refer.ence to . 

Figures F and G·in notel02 is removed. 
·Note lOi. is changed to.show fifure Fas 

'· 

Pagel 
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' 

being rated M-D on Issue 16~D. This 
change is to pennit tr,e supply ir1g 01· t&..lk 
ing battery so that a repairn~n may LtJ dbl6 
to communicate with tl1e office, if he ;_s 
working on a pole or on undereround cable. 

D.06 Circuit note 110 is added and reference 
to it, is ac:lded in ,,ote 104 unJ:::: 

ch9.nf"CS for Issue o-D. '1't;is cl1ange is ~-' 
indicate the use of Figure 21 in No. 5 
crossbar offices. 

n.07 Circuit note 107 is modified to ex-
pand the information reg~rding Loop 

Battery and Ground Pulsing and also Loop 
Resistance Pulsing. Thia was to lin1it the 
use of Fit'ure 11 to No. 5 and to Tandem 
Crossbar offices. 

D.08 On Sheet 0107 the brushes of arcs 1 , __ 
6 of the (CI) Selector were shown as 

BELL TELEPHONE LABOri.;,TGl,lES, Ifl:COH.PORhTED 

DEPT. 2)22-HDZ.lacP-REC-Z.ID 

• 

Pag:e 2 
2 Pages 

...,.~,, .. , .... , 
,: r,... ,..., 

1 .aot,ing, ,,,hen normal, 0,1 the "l-1'' ter1ninal. 
'"he Lri.shes arti now st1.::iwn as being norn,ally 
.;;' ,,r,&,ted to the nwi1be1· 1 tern,inal; as where 
..,,,e oclactor' is when normal. The selectcl' 
(GI) couJ.d riot be left remaining on the 
"H" te,Tuinal. However, it can be left 
~, t~ru,insl l.J or 7, but for convenience 
~2~6, it is shoM1 on l. lie actual circuit 
i.: ,iC...:.iic' oti ir.volved. 

D.v9 On st1aet 0102 multiple straps are 
show~ on the Dl, D2, Sl, S2, ~Bl, 

}1D2 jucks. 

D.iO Cross connection 62 was added. 

Ail other heading:., no chanre. 
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ISSUE 15-B 
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Common Systems - Man11al Outgoing Trunk Test Circuit - For Use With Crossbar Noo 5, 
Crossbar Tandem Or Toll Switching System Noo 4 Or 4A 

DESCRIPTION 

This circuit is being reissued to correct the circuit preparation for the BO 
and FO relays. 

Current drain is not affected. 

Equipment information is covered on ED-92257-0l, Issue 12, and is not affected. 

Engineering Requirements., covered in BSP AAJ87o037 (J9850l} Issue 3 Appendix 1., 
are not affected. 

No engineering letter •1Jl be issued. 
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CIRCUIT DE$CRIPTION 
SWITCHING SYSTEMS.DEVELOPMENT DEPARTMENT 

COMMON SYSTEMS 
MANUAL OUTGOING TRUNK 

. TEST CIRCUIT 
FOR USE WITH 

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

CD-95476..01 
Issue 7-B 

Appendix 1-B 
Dwg. Issue ]5-B 

D. DESCRIPTION OF CIRCUIT CHANGES 

D.l In Note 102 reference to Fig.Eis 
removed since figure is rated M.D. 

C. CHANGES It~ CIRCUIT REQUIREM~;NTS OTHER 
THAN THOSE APPLYING TO ADDED OR REMOVED 
APPARATUS 

D.2 Contact numbers "OFC" relay in Fig. 5 
previously read 9 for the back contact 

& 5 for the armature. The numbering now 
agrees with the T drawing. 

BELL TELEPHONE LABORATORIES, INC • 

DEPT. 3120-ASM-REC-NP 
• 

• 

C.l Circuit Preparations for BO and FO 
relays has been corrected. 

All other headings, no change. , 

Printed in u. S. A. 
Page 1 
1 Page 



.. 

• 

CIRCUIT DESCRIFTIOllS 
SWITCHING SYST"iMS DLVELOP~CNT DEFARTM:NT 

CD-95476-0l 
Issue 7-B 

Dwg. Issue 14-B 

COMK)N SYST!!:MS 
MANUAL OU'IDCING TRUNK 

TEST CIRCUIT 

APP. 2 8 1953 
,9-r 

(. 

FOR USE WITH 
CROSSBAR NO. 5 CROSSBAR TANDEM OR 
TOLL SWITCHING SYSTEM NO. 4 OR 4A 

CHANGES 

D. DESCRIPTION OF CIRCUIT CHAfJGES 

D.l Options "YJ", "YK" and "IL" are added 
at the MO key in Fig. 1. 

Option "IL" is required to make the 
MO test on PCI or revertive pulse trunks. 
Option "YK" is reouired for all future 
jobs. Option "YJti is added for record pur­
poses. 

D.2 The above options are added to circuit 
, notes 102 and 104 and to the "options 

used" table. 

All other headings under Cllanges, no change. 

1. PURPOSE OF CIRCUIT 

1.1 This circuit provides means for test-
ing the outgoing trunks in No. 5 and 

tandem crossbar offices and the toll com­
pleting trunks in a No. 4 or 4A toll cross­
bar office. 

In the No. 5 crossbar and No. 4 or 
4A toll crossbar offices the tr11nlc test 
Jacks are arranged so that this test circuit 
tests directly into the tip and ring leads 
of the cable to the distant office. It does 
not test the outgoing trunk relay eouipment 
except to determine when the trunk is idle. 

In the tandem crossbar office, the 
trunk test jack is a multiple of the office 
secondary switch multiple and when outgoing 
trunk relay eouipment is provided it will 
be tested. There maybe two crossbar tandem 
outgoing trunk test jacks for trunks with 
outgoing relay equipment - one as described 
above for crossbar tandem and a second jack 
connected to the cable side of the outgoing 
trunk as described above for No. 5 4 and 4A 
crossbar offices. This per1111ts voltmeter 
tests on the cable pair. 

1.2 Provision is mane for directing a call 
over various types of trunks to a test 

line in the distant office, using straight• 
forward operation, revertive panel call 
indicator, 111Ultifrequency an~ dial or step­
by-f)tep pulsing. 

In conjunction with the test line at 
the distant office this circuit tests that 
the trunk is capable of reaching a particu­
lar destination code or number and that the 
ringing or signaling circuit as well as the 
supervision is functioning satisfactorily. 
This circuit may be used to facilitate 
transmission testing of the trunk by pro-

.viding rapid means.of directing the trunk 
to a transmission test line in the distant 
office. 

2. WORKING LIMITS · 

The limits for this circuit are based 
on the following: 

Talking - Supervision 

280FG PB Relay 

Max.Ext .Ckt. 
Loop Res. 

.Min.Ins.Res. 

20-28V 

J,415ohms 

J0,000 ohms 

45-50W 

8,000 ohms 

30 1 000 ohms 

280B SU, SUR relays­

Max. Ext. Loop 
Min. Ins. Res. 

S520 PBl relay -

Max. Ext. Loop 
Min. Ine. Res. 

10,000 ohms 
J0,000 ohms 

3,600 ohms 
J0,000 ohms 

2.2 Revertive Pulsing 

2 .21 268A STP ,2800 OF Relays - Selections 

Max. Ext. Ckt. Loop Res. - 3,330 ohms 
.Min. Ins. Res. , 30,000 ohms 

The trunk shall not exceed 2900 
ohms or 32 miles of c~ble. 

Min Comp. Res. distant office-
900 ohms with L relay of 900 ohme or more 

.Min. Comp. Res. distant office -
1200 ohms with L relay of 650 ohms or leas 
2.22 ·B421 'I'G relay - Office and Long 

Trunk Loop Test 
Max. Ext. Ckt. Loop Res. - 12,780 ohils 
.Min• Ins. Res. 30,000 ohms 

Page 11. 
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• 

2.23 Bl67 M'lO relay• 2~V trunka. 

Max. Ext. Ckt. Loop Res.• 2,300 ohms 
Min. Ins. Res. 30,000 ohaa 

2.3 13421 CG relay• Panel Call 
Indicator Trunks 

20-28 Volta ~5-50 Volts 

Max. Ext. Ckt. 
Loop Res. 10,000 ohms 20,0QO ohms 

Min. Ina. 
Res. )0 1000 ohms 30,000 ohnle 

2 .4 _ 280B relay TR, TRl, 'l"I'l •~d Tr -
4-Wire JO' Pulsing 

Max. Ext. Ckt. Loop Ree.• 5,900 ohms 
Min. Ins. Res. )0,000 ohnls 

). FUNCTIONS 

• 

3.01 Makes a busy teat of the trunk patched 
for teat arid lights a busy lamp BYl 

or BY2 when the trunk ie busy. 

3 .02 Make a the trunk teat busy ( if' it is 
· idle when picked) by the operation of 
~•at key TSTl or TST2, voltmeter VMl or 
YM2, talking key TLKl or TLIC2. 

3.03 Lights an of'f normal lamp ONl or 
ON2 when the trunk ie seized and made 

b11ay. 

3.04 Provides means for reversing the 
8UJ)4sl"Vieory polarity of' the trunk by 

operation of the RSl or RS2 keys. 

).05 Provides means f'or talking and 
sup1s1-vision on either Tl or T2 jacks 

by operation of the TLll or TLJt2 key■ • A 
Receiver on bookie indicated by a lighted 
SUPl or SUP2 lamp. 

).06 Provides means for making voltmeter, 
aiaeter and foreign EMF teats on 

either the tip or ring of the Trunk when 
VMl or VM2 key ie operated. 

3 .07 P1-oridee eight ten button keye 
deslgti•ted tan H, Tan T, Tan U, 'nf, 

H, T, U and STA for cont.rolling . the auto­
utic pulei,ng of the code and nuaber of the 
called line or Trunk. 

3 .og Depending on the type of trunk 11nd.er 
· teat, a claee key uy be operated for 

1uw.i.t.1ft, panel call indicator, aul.ti-
fi equency, and dial pulsing trunk■ and ar­
rang• the circuit to function for that type 
pulsing. 

3.081 For revertive pulsing trunks the 
· operation of the RP or RP and DOS 

class keys together with the compensating 
resistance keys arranges the circuit to: 

Page 2 

3 .OSll Apply an operate a.nd non-operate· · 
· · cux·x ent flow test for inromi l'lC 

relay L (panel). 

3.0812 Apply an operate and non-operate 
curre~t flow teat for inco■in& 

relay A. 

3.os13 Apply a trunk &uard and overflow 
test on RP and PCI t,..unke before 

pulsing is started. 

).0814 Check trunk polarity anQ blocks on 
reorder, overflow and tell tale 

condition an~ causes lamp OFL to flash as 
an indication. 

3.og15 When key )I) is operated check .for 
momentary opens of the tip and ring 

during teat of eupe1•visory relay and indi­
cates trouble by lighting lqp II). 

3.0616 Flaehea the SDR lamp while pulaing 
RP, PCI, MF or DP call. 

3 .0617 Extinguishes SDR lo,iij, when pulsing 
is completed. 

3.0S2 For panel call indicator pulsing 
trunks operation of the PClD or PClT 

class keys together with the A RI OPR COMP 
RES keys will arrange the circuit for teat• 
ing direct or tandem trunks. 

J.083 For straightforward trunks requiring 
· battery and ground start etgral oper­

ate keys BAT and 'l'!sKl or TLK2. 

J.08~ For atraightfu1wanl trunks requirinr 
SX or 20 Cycle ringing as a ■tart 

signal operate the TST-STF key and the SX 
or ±R key, respectively. 

).Od5 For aultifnquency pulsing trunks 
operation of the zero TRlt COMP RES 

key and the MF or MF and MP4W class keya 
together with the A RI CPR COMP RF.S lteya 
will ax-range the circuit for testing two 
or tour win multifrequency trunks. 

J.OS51 Testing on a multifrequency baaia. 

3 .0852 Check for WIU or l)EJ,J.Y DIAL atart 
pulsing signal. 

3.0853 Outpulsing of 3 to 7 digits. 

).0854 Testing of auperYisory teaturea ot 
tandem trunks used for handling • 

local traffic. 

3.0$55 Check polarity or trunk befon and 
d11ring outpulsing. 

3.0$6 Provides •••fts for out dial pil•i• 
on a loop basis into (A) local slfitc b 

train, (B) AB toll train, (C) incominc re­
peaters, (D) other two wire trunk circuita 

• 

7 

• 

-

• 
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such as SD-95060, (E) senders. Provides 
means for resistance loop dial outpulsing 
into f01r wire repeater and trunk circuits 
such as SD-25490-01 or SD-25634-01. The 
start of outpulsing may be delayed by the 
operation of the dial tone DT key if it is 
desired to cheek for dial tone. 

3.0861 Checks polarity of trunk before 
outpulsing and during interdigital 

tim1og •. 

3.0862 Checks for 'WINKi DELAY DIAL, DELAY 
DIAL with STOP-uO, GO or GO with 

STOP-GO start pulsing signal. 

).0863 Provide means for battery and ground 
dial outpulsing for long loops re­

Quiring 96 volts instead of 48 volts into: 
A. Local sWitch train. B. AB Toll train. 
C. Senders. 

).0864 Bridges the contacts of the pulse 
generator across the trunk for 

pulsing. 

3.0865 Controls operation of pulse 
tor during delayed closure, 

• pulsing and interdigital timing. 

genera­
out 

• 

3.og66 Waits for the start pulsing signal 
after delayed closure time is com­

pleted. 

ICey 

ADV Advance: 

J.0$67 Controls the length of the inter­
digital time for DP calls. 

J.0868 Short circuits the polar supervisory 
relays and repeat coil during DP 

pulsing and interdigital timing. 

).0869 Advances the digit steering circuit 
during interdigital time. 

3.091 Provides means of testing incoming 
trunks in the sam~ office on a remote 

control basis by means of a "belt line" to 
the incoming trunk frames. 

3.091 Provides means of testing outgoing 
trunks from another Crossbar No. 5 

office in the same building on a remote 
control basis by means of a "tie line" to 
the master test frame. 

3.092 Provides means of selecting the "belt 
line" or "tie line" by means of the 

BL or TL key. 

3.1 Test Frame Keys with Functions 

After the necessary patches are made, 
the test is controlled by the manual opera­
tion of keys. The following is a list of 
the keys used and the functions they 
serve. 

Purpose 

• 

To control the advance of the test circuit from the test frame 
when the "belt line" or "tie line" is used. 

A,,. 

ANO 

A RY NON-OPR 
COMP RES 

A RY OPR 
COMP R . 

500, 1000, 

BAT 

. .- . 

2000, 6000 
4000 12000 

Anuneter: 

To apply an ammeter test on the tip or ring of the trunk for resis­
tance to ground using 45-50 volts office battery thru 200 ohms. 

A Non-operate 

To impose a non-operate cur1·e.nt flow test on the trunk A relay, 
(revertive pulse trunks). 

A Relay Non-operate Comp. Res.: 

To control the value of the series compensating resistance con­
nected in the trunk during the A relay non-operate current flow 
test, (revertive pulse trunks) • 

A RY Oper. Comp. Res.: • 

To control the value of the series compensating resistance con­
nected in the trunk during A relay operate current flow test, 
(RP, DP, and MF pulse trunks). · 

Bat1e_ery: 

To close battery and ground to a straightforward trunk arranged 
for high-low or reverse high-low supervision: 

• 

• fage 3 
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• Pux·pose' 

Battery Ground Dial 

To close battery and ground to the tip and ring of a step-by-step 
trunk to aid the battery and ground thl'l,l the wingings of the trunk 
relay and thus increase the dialing range by effectively raiaing the 
trunk voltage to 90-100 volts. 

Disconnect: 

To restore to noI"mal the test equipment associated with test jack 
Tl and 12 respectively. 

Distant Office Selector 

To prepaxe the test circuit for revertive pulse testing over a trunk 
loop that includes a two-wire office selector or a ~x-ossbar tandem 
trunk. 

Distant Office Selector Comp,: 

To control the value in the selection compensating resistance in 
an RP tr11nk when the trunk loop includes a two-wire office selector 
or a crossbar tandem trunk. 

Dial Pulsing= 

To prepare the test circuit, in part 1 for sending out the called 
~umber by means of automatic dial pui.aes • 

• 

Delay Pulse Loop: 

To connei::t the SU and SUR sup.,,x·visory relays across the trunk loop 
in order to recog~ize a "delay dial" sigMJ and thus delay the start 
of pul,sing until the polarity of the trunk changes. 

Dial Tone: 

To delay the start of automatic pulsing over trunks appearing at the 
DSA sWitchboard 11ntil dial tone is heard in the head set. 

Foreign Electromotive Force: 

To test a trunk for foreign potential. 

Gro11 

To gr()11nd one trunk conductor and thus p~xm.lt a metallic test of the 
trunk by operating key MA, 1,000 or 20,000 ohms. 

Go: 

To connAct the 
to recognize a 

High Five: 

SU a1ld SUR supervisory relars across the 
"go" start pulsing signal, (DP trunks). 

trunk loop 

To provide means for rnaking cbal\nel check tht'Ough the second 11nit 
when incoming trunks are coinnl.OA t,wo office •■ i1.ts. (RP trunks}. 

Kex Release: 

To release the operated register k,ya. 

• 

• 

• 
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Purpose 

L Relay Non-operate Co111p. Res.: 
. . 

To impose a non-operate current flow test on the trunk 
L relay. (RP trunks). · 

-

Loop Pulsin5 Dial: 

To short circuit the trunk loop without compensation during 
automatic out dial pulsing. 

' Loop Resistance Dial 

To close a 1481 ohm bridge across the tip and ring of a step-by-step 
trunk during automati~ loop dial pulsing. 

Multi-freguencx: 
. 

To prepare the test circuit for pulsing out the called y,11mber by 
me.ans of MF pulses. 

ti-frequency 4-Wire 

To prepare the test circuit tor pulsing out the cal led number when 
the MF key is.also operated, over a 4-Wire trunk by means of MF puls-. 

Moment&.?y open: 

To detect a momentary open of the t.11;1•k supervision on RP or RCI calls. 

No Test l and 2: 

To over-ride a plugged busy trunk associated with test jack 
respectively. lCrossbar tandem or II+ or l+A Toll Crossbar) 

Panel Call Indicator Direct or Tandem: 

Tl or T2 

To prepare the test circuit for transmitting call indicator pulaes 
over a direct PCI qr a Tandem PCI trunk respectively. 

· Preoperat.e A & L Relays: 

To apply a test for false operation due to cable charge on the A & L 
RP trunk relays. 

Ringing±: 
. 

To apply 20 cycle ringing curreqt to the trunk under test. 

Remote Control: 
. 

Makes the use of the "Belt Line" .,or "Tie Line" effective. 
' 

Reverse: 

To reverse the T and R leads of the trunk to the vol tar and 
ammet.er. 

Repeater Incoming Comp. Res.• 201000 

To compensate for non-operate t.est ot L relay in panel repeater in­
coming trunks. 

Revertive Pulse: 

To prepare the test circuit for transmitting the called D11rnoer by 
revertive pulses. 

Page S 
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Reverse Supervision 1 & 2 

To reverse the T & R leads 
jack T2 respectively. 
Straightforward 

Purpose 

of the trunk con~ected to jack Tl and 

• 

To test reverse battery supe,1-vlsion straigbtforwaJt'Ci trunks that re­
quire a ring start signal. 
Stop-Go: 

To enable the test circuit to recogni$e a momentary reversal of the 
trunk after dial pulsing has started, as a "stop" and "start" 
pulsing signal rather than as a. "reorder" signal. 
Simplex R1 Sig 

To apply simplex battery to the trunk 11nder test. 
Register Keys: ·, 

To record and p~epare the test circuit for pulsing out the DUDJQer 
depressed on th keys. The TANH, T and U keys are used to record 
the office code en testing PCI, DP and MF trunks to a distant 
tand•111 office. • e TAN U and T keys are also used to record the 
office brush and office group selection to be made in a distant 
office by RP pulsing. 

• 

Twenty-four Volts: 

To p1epare the test circuit for making trunk test on RP trunks which 
ha'Ye 24 volts on the trunk A relay. 

T~k: Comp. Res. Keys: 

To control the value of the series trunk eompensating resistance in 
steps of 300 ohms fx'-lm Oto )600 ohms. (Use Key O when testing MF 
trunks to instre a strong pulse signal). 

Talk l & 2: 

Used on all straightfo: ,,erd trunks reqt:iring battery and gro11nd start 
and to establish a talking or holding circuit over the trunk patched 
to jack Tl or T2 respectively. . 

Test 1 & 2: (Start key) 

To cnnnAct the test circuit to the trunk patched to jack Tl or T2 
reapectively. 
Test Talk: 

• 

Used to talk over an MrP, DP, RP, PCI or STFWD trunk that is under 
test. 
Voltmeter 1 & 2: 

. 

To cnnnAct the voltmeter circuit to the trunk patched to jack Tl or 
T2 respectively. 

• 

To reYerae the voltmeter c~nnections to the trunk patched to jack Tl 
or T2. 

• 

• 

• 
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!t-. CONNECTING CIRCUITS 

When this circuit is listed on a key 
sheet the connecting info11oation thereon. 
is to be followed. 

Test and :t,,.ake Busy Jacks SD-96376-01, 
SD-68203-01 and SD-25762-01. 

• 

4.02 Test Circuit for Testing Outgoing 
Trunks for Continuity and Reversals -

SD-96370-01. 

4.03 Office Link and ConnActor Circuit -
sn~2 503 3-01. 

4.04 Distant Office Selector - SD-21733-01. 
• 

4.05 Panel Incoming Selector such as 
SD-21917-01. 

4.06 Crossbar Incoming Trunk sµch as 
SD-25295-01 • 

Crossbar Tandem Incoming Trunk 
Repeated Supervision - SD-25887-01. 

Tandem Call Indicator Trunk such as 
ES-11573-01. 

Telephone,~ey and Lamp Circuit -
SD-95524-01. 

4.10 Interrupter Circuit - SD-25742-01 
and SD-25062-01. 

4.11 Miscellaneous Circuit - SD-95525-01. 

4.12 Clock Circuit - SD-96343-01. 

4.13 Taodem Overflow Trunk - SD-25442-01. 

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

SD-21634-01. . · 

4.17 

Panel Tandem Announcement Trunk -
SD-21734-01. 

Outgoing Trunk Circuit Loop to Cl'. 
sigr,aling SD-95060-01. 

Step-by-Step Incoming Trunk Circuit 
such as SD-31726-01. 

4.18 Crossbar Tande10 Outgoing Repeater 
· Circuit to SXS office,.SD-25634-01, 

( Requires Fig. 22 &. YI option). . . 

4.19 

Fig • 

Crossbar Tandem Outgoing CX Trunk to 
SXS office - SD-25490-01, (Requires 

22 & YI option). 

4.20 Toll Switching Systa10 No~. 4A - . Tl'. or 
Combined·tt and Toll Switchibg Trunk 

Circuit - SD-68239-01. · · · 

• 
· 4.21 Toll Switching .Syetew- ,No. 41 • Toll 

Switching Trunk Circuit Dial; Mr' etr · 
Straightfo1·ward • SD-68242-01. 

4.22 Toll Switching System No. 4 - Toll 
Switching Trunk Circuit to Crossbar 

No. l, Panel or Step-by-Step Office Call 
Anno,incer or P.C._I. 1;0 .Yianual Office -
SD-68326-01. . . . 

4.2) Tandem Office Incoming Trunk Circuit, 
4 wire - SD-25943-01. _ . . 

4.24 Crosabar Tandem - :t,Iiac. Circuit For 
Tandem Trunk Frame - SD-25370-01._ 

• 
• 

• • 
4-25 Crossbar No. 5 - ~iac. Relay Rack 

FramA - sn .. 25781.01. •· 

4.26 Crossbar No. 5 - Master Test Fram•• 
Jacki Key and I,a?Dp Circui.t -

SD-25762-0. 

4.27 Multi-frequency Current Supply and 
Distribution Circuit - _SD-95391-01. 

4.28 Tandem Office - 2 Way Toll Trunk 
Circuit, MF Pulsing• SD-27000-01. 

4.29 Tandem Office - 2 .:ay Toll Trunk 
Circuit, Dial Pulsing - SD-27003-01. 

4.)0 Panel Sender Tandem Trunk Circuit -
SD-961R9-0l. · 

. 
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~.021 Trunk in St:1•vice, TLIC­
or ~ST- Key Normal 

60.22 Trunk in Service, TLK-
or TST- Key Operated 

6.02:, Trunk Made Busy with MB Plug 
6.03 Talking and Monitoring 
6.04 Belt Line Operation 
6.05 Tie Line Operation 
6.06 Ringing 
6.07 Disconnect and Repeat Test 

7. SUPERVISION 

Call to Test Line 
Reverse Battery Supervision 
Wet-Dry Supervision 
(Crossbar or Panel) 

• 

Wet-Dry Supervision 
(Step-by-Step) 
Stralghtful"Wa.rd ·rrunks 
Bridged Supervlsion TrunkB 
High-Low Supervision Trunka ..... 
Reverse High-Low Supervision 
TrunkB 

8. VOLTME'l'ER TEST 

8.1 Preparation 
8.2 Tip and Ring Test 
8.:, Test for Foreign Battery 8.- Tests tor Short-Circuits and 

Resia,tances 
8.5 Cable Capacity Test 

9. TRANSMISSION TEST 

9.1 Two-Wire Trunks 
9.2 Pour-Wire Trunks_,.. 

10. MOMENTARY OPEli 'l'F.s'l' 

11. TESTING REVER'l'IVE PULSE 
TRUNKS 

11.01 Preparation 
11.02 Start or Call 
11.0:, Trunk Test, Distant Office 
11.04 BIN.ah Selection, Distant 

Office 
11.05 Group Selection, Distant 

Ottice 
11.06 Test Line Trunk Test, 

D1atant ottioe 
11.01 Overflow Check, Ter••1Da1 

19 or 2s switch 
11 .• 08 Test Line' Overflow, 

Dia tant ottice 
11.09 Regular SeJ.ec~or Overflow, 

1>istant ortice 
11.10 Telltale, Distant ottice 
11.11 Trunk Test, Inoc,-•1ng 

Selector 
11~12 'lrl.dlk Test, 24 Volt 

Inou1•1ng .. Trunk Relays 
11.1:, Bl"Wlh Selection, 

Inc0111ng 
11.14 Group Selection, 

Inooe1ng 
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11.15 Brush Selection, Pinal 
11.16 Tens Selection, Pinal 
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11.26 Advance for PCI 'l'hru 

Distant Offiee 

12. TESTING PCI TRUNKS 

12.01 Preparation 
12.02 PCI Direct Trunks 
12.0:, Pulse Timing 
12.04 Pulse Countin& and 

Steering 
12.05 Heavy Positive Pulse, 

"S" Option 
12.06 No Heavy Positive Pulse, 

·"R" Option 
12.07 PCI Tandem or Sender Tandem 

TrunkB 
12.08 Discharge of Cable Between 

Pulses 
12.09 PCI Overflow Teat Thru 

Distant Offioe 
12.10 Pulsing Numbera over 10,000 
12.11 M1ac. Conditions 

13. 'l'SSTING M.P. PULSING TRUNKS 

1:,.01 WINK Start Pulaing Signal 
1:,.011 Preparation 
l}.012 Two-Wire 'frunka 
13. 01:, Pour-Wile 'lr 11nkll 
1:,.014 Trunk Polarity Test 
1:,.015 Trunk Test and Start of 

Pulsing 
1:,.016 Pulsing and Steering 
1:,.017 Reorder During M.P. 

Pulsing 
1}~02 DELAY DIAL Start Pulsing 

Sig1111l 
1,.021 Preparation 
1,.022 Trunk Polarity Test 
1:,.02:, Trunk Test and Start of 

Pulsing 
1:,.024 Pulsing and Steering 
1,.025 Reorder During M.P. 
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5. GENERAL METHOD OP OPERATION 

5.01 Access to Trunks: 

This teat tr ... me is manually connected 
to a trunk by means or patching cords at 
the outgoing tz:'Ullk test frame jack bay. 

. It is used in testing incoming trunk relay 
equipment located in a distant office. 
Connection to the trunk is made by means 
or patching cords between the test cir­
cuit test jacks and the trunk circuit 
~acks on the Test and Make Busy Jack Bay. 

Figure 12 :1s provided for Crossbar 
Tandem and Crossbar No. 4 or 4A offices. 
Test jack Tl or T2 is patched to the trunk 
test jack to test 2-wire trunks and test 
jack Tl is patched to jack Tor R to ma~e 
voltmeter te~ts on 4-wire trunks. If a 
2-wire trunk is plugged busy and it is 
desired to override the busy, patch the 
test jack of the trunk to jack Tl or T2, 
respectively and operate the N'l'l or NT2 key. 

Figures 13 and 14 are provided for 
crossbar No. 5 office. Test jack Tl or 'l'2 
is patched to the trunk T jack if the trunk 
is plugged busy and it is not objectionable 
1r the o&a...iter test frame overrides the 
make busy plug. Teg1t jack Tl or T2 is 
patched to the trunk T jack and make busy 
jack MBl or MB2 is patched to the trunk 
MB Jack when the trunk under test is 1n 
service or when it is desirable to exclude 
the ma~ter test f1""11111., from the trunk under 
teat. 

• 
The operation of Key TSTl or TST2 

closes the testing and pulsing circuit across 
the tip and ring or a trunk that is patched 
to test Jack Tl or T2, respectively. This 
key serves as a test start key for rever­
tive, call indicator, dial and multi-fre­
quency pulsing trunks and also for straJgh~ 
forward trunks that do not require the 
closure of battery and ground as a start 
signal. . 

The TLK- key is operated to hold or 
monitor on a connection already set up. 
When a connection is thus held the testing 
and pulsing equipment of the test ci~cuit 
is free for use 1n setting up a second con­
nection via the unused test jack, Tl or T2. 

The 'l'TLIC key, when operated, pir::rc,lts 
monitoring and talking over the completed 
connection. When testing straight-forward 
trunks that require the closure or battery 
and groun1 as a start si~al operate the 
TLKl or TLK2 key in addition to the BAT key. 
5.02 Tie line: 

In a Cross bar No. 5 office the '' tie 
line" extends the testing facilities asso­
ciated with Jack Tl of this test frame to 
the master test frame of another office 
(in the s1z;..., building) not equipped with a 
manual outgoing trunk test frame. This 
makes the test frame available by means of 
a patch at the master test frame, for test­
ing trunk conductors and distant relay 
equipment, outgoing from that office. The 
progress of the test is controlled from 
the master test frame by me.uis or a 32A 
test set. 
5.03 Belt line: 

The ''belt line" extends the testing 
facilities associated with Jack Tl or this 
test frame- to all incoming trunk rra:aeJ in 
a Crossbar No. 5 or a Crossbar Tandem 
Office. The-test frame is connected to 
the individ11al trunk by patching the ''belt 
line" Jack at the incoming trunk frame to 
the T Jack or the trunk to be tested. The 
prugzess of the test is controlled from 
the incoming trunk frame by means of a 

· 32A test set. . 
5.04 Straigbtforward Trunks: 

Incoming trunks to toll, DSA and 
man11aJ switchboards arranged ror reversed 
battery, reverse high-low or wet-dry super­
vision or controlled start of ringing are· 
tested by requesting the operator at the 
distant switchboard to complete the call 
to the desired test line. Successful com­
pletion or a teat call is indicated by 
obser.ving the SUP- or TSUP )amp on the 
outgoing trunk test fr111:e. 

5.05 PCI ·lr1,nk~ 
'1'1•unk8 to a panel call indicator 

position are tested by requesting the 
operator at the distant switchboard to 
direct the call to the desired n11mber. 
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5.06 Trunk Options: 

Incoming trunks in a Crossbar No. 5, 
'::rossbar No. ~ or 4A office must be a1-ranged 
ao·that they can serve the several di.fferent 
types of connecting offices. Optional wir­
ing is provided in the trunks so that the · 
initial polarity of the trunk and the polar­
ity while awaiting subscriber answer may be 
ma~e the same or opposite depending upon 
whether an ''on hook'' or "off hook'' initial 
trunk polarity is re~uired. Trunks from 
offices requiring a wink'' start pulsing 
signal, straightforward or revertive pulsin~ 
operation are wired for an initial "on hook 
trunk polarity. Trunks from offices re­
quiring ''delay dial" or "dial tone'' start 
pulsing signals are wired for an initial 
'' off hook'' trunk polarity. 

5.07 Key O~eration Chart for ·Iypical 
clrcu ts 
("ZL" Option) 
A detailed chart follows which lists 

the keys to be operated when test circuit is 
equipped with "ZL" option. It will be noted 
that the TST- or TLK- key is operated when 
testing. This key shall not be operated 
until the trunk under test is patched fro,a 
the teat and ,eke busy jack bay t.:, the test 
frame and all other keys required to maKe 
the test are operated. 

When trunks using ''ZIC'' Option and 
having ''Go'' on "Delay Dial" start or pulsing 
signal are tested and they appear at this 
circuit with battery on the Ring for 
"off-hook'' called subscriber supervision, 
the RSl or RS2 key lllUSt be operated. If 
the trunk has battery on the Tip for 
"off-hook" called subscriber supervision 
the .RSl or RS2 key must be operated for 
tested trunks using the "wink" start or 
multi-frequency or dial pulsing signal and 
also when test calls are completed on a 
1118J'1.Ual, P.C.I. or revertive basis •.. When 
transferring from the pulsing supe"isory 
circuit (SU and SUR relays with TSUP lamp) 
to the holding supervisory circuit (PB relay 
with SUP- lamp) the supervisory lamp 1.~­
dications will be reversed 1n the case of 
trunks having "delay dial" on "go" start 
of pulsing signal. This may be corrected 
by changing the position or the.associated 
RS- key. 

Trunks having "Go with Dial Tone" 
start of pulsing signal shall be tested 
1n the normal manner except that the T'l'L! 
and DT keys shall be operated. The DT 
key shall be restored to nor•oa\ after 
dial tone is received to start the cir­
cuit pulsing. 

• 

Keys Operated 
In Addition 

Typical Start Pulse Ml\n. OOT Appearance To Compensation 
Circuit Pulsing s 'Batt, on Tor R And Register Jteys 

Trunk Called Sub. Rec. 
N~1•11aal Off Hook -

SD-25887-01 D.P. Delay Dial R R DP,LPD,DPL,TST-
(Loop) T T DP.,LPD,DPL.,RS-, TST· 

Assoc. DP,LPD,DPL,s-oo, Co. D.P. Delay Dial R R 
. with TST-

stop-Go '1' T S-00,RS-,TST-

sn-,1841-01 D.P. GO T R DP.,LPD,GO.,TST-
R T DP,LPD,GO.,RS-, 

TST-

SD-25887-01 D.P. Dial 'tone only T. R DP,LPD,GO,DT,TST-
or 00 with R T DP,LPD,GO,DT,RS-, 
Dial Tone TST-

sn-,1241-01 D.P. GO T R DP ,LPD ,GO ,S-GO, 
With TST-

Stop-Go R T DP ,LPD ,GO, S-00, 
RS-,TST-

SD-25887-01 D.P. Wink T R DP,LPD,TST• 
R T DP .,LPD ,RS-, TST-

' SD-25694-0l. 
• 

Wink T R DP.,LPD,TST-SD-681'5-0l D.P. 
(Delay Dial) T DP,LP'l>,RS-,TST .. 

SD-2700}-0l R 
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Typical 
Circuit 

SD-68230-01 
SD-27000-01 
SD-25634-01 
SlJ-251+90-0l 
SD-30200-Ul 

SD-25582-01 

SD-25867-01 

SD-25943-01 . 

SD-21116-0l 

Pulsing 
Start. Pulse 

Signal 

M.F. Wink 
(Delay Dial) 

( D.P. ) GO 
(Resistance) 

D.P. GO 
(Batt. & Grd.) 

D.P. Wink 
(batt. & Grd.) 

M.F. Delay Dial 
(2-wire) 

M.F. 
(4-wire) 

R.P. 

Wink 
Delay Dial 

Wink 

-
SD-21733-01* RP Test Line on 

Mult. o.f Distant 
O.f.fice Selector 

SD-21733-0l• (RP :rhru Distant) -
(Office Selector) 

SD-21733-01* (PCI Thru Distant) -
{U.ffice ~lector) 

ES-10423~01 

SD-21143-0l 
~S-11573-01 
SD-12900-01 

Sll-55872-01 

PCI Direct 

(PCI SDR. TDJ.i) 
(or PCI TDK) 

STFWD 
STFWD 
STFWD 

-
-

lrlan •. OGT Appearance 
Batt. on Tor R 

frunk Called Sub. Rec. 
Normal Off Hook 

T 
R 

T 

T 
R 

T 
R 

R 
T 
T 
R 

R 
T 
R 

R 
T 

R 
T· 
R 
T 
R 
T 

T-R T-R 
Tl-Rl T-R 

T R 
R T 
R T 
T R 

R T 

T R 
R T 

T R 
R T 
T R 
R T 
T R 

High Res-Dry Low Rea-Dry 
DRY R 

K~Operated 
Ir, Addition 

To Compensation 
And Register Keys 

MF, TST-
MF, RS-, TST-
DP,, LRD, GO, TST-

DP, BOD, GO, TST- . 
DP, BOD, GO, RS-, TST-

DP, BGD, TST-
DP, BGD~ RS-, TST-

t,iF' DPL I TST-
MF, DPL, RS-, TST-
MF, TST- . 
MF, RS-, TST-

MF, MP'4W, DPL,RS-,TS'l'­
MF, MF4,W I TST-
RP, TST-
RP; RS-, TST-
DOS, RS-, TST .. · 
DOS, TST 

RP; DOS, RS-, TST-
. 

PCID, DOS, TST­
PCID, DOS, RS-, TST-
PCID, TST- • 

PCID, RS-, TST-
PCIT, TST­
PCIT, RS-r TST 
STF I TST-. H'LK 
BAT, TLK- . . 

RS-, BAT, TLI-
•When. SD-25887-01 is used as en RP or PCI trunk, ·it should be·considered. as lqcated 

. at the (DOS) dis~ent office selector. 

. . 

6. D8TAIIJID DESCRIPTlOH OF OPERATIUN 

6.01 Busy Test, Crosabar Tandem, Crossbar 
Mo. 4 or 4A (Fig. 12) . . 

. 

, 

th~ ONl 1 amp, close a circuit tor J elay SRl 
to operate and operate relay ONl. The ONl 
relay 18 slow operate in order to allow 
time -for the slow release SRl relay to · 
aoak • 

In.describing the operation of this 
t.ast ca) l it will be assumed that the Tl 
jack ia patched to the trunk to be tested 
and eJ l test frame keys are nore1e1l • 

. . 

If the trunk to be teated ia not busy 
when patched the busy test feature will not 
function until one of the follo-..Jng keys is 
operated, Tb'Tl, VMl. or TLKl. llhen one of 
these keys is operated it closes tbru a 
circuit to operate the BHl relay. The BHl 
relay will lock. The BHl relay wµ.1 light 

Operate key .m when testing• Cross-
·bar Tandem or a Crossbar Ho. 4 or 4A trunk 
that is p) 11gged busy if it is desired to _ 
override . the make busy . plug. The operat iOD 
of key NTl closes an a•axiliary circuit for··· 
operating relay OHl thus overriding a bu~ 
plug. When the OHl 1elay opeza.tes it locka, 
opens the operate path of the SRl relay, . 
puts a grol1nd on the· sleeve of the teat . 
jack to make the trunk busy t .. _furnishes an · · 
additional gr()und tbru the DOY'lllc!l· conta_cta 

. . 
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ot the SRl relay to the OHl lamp and fur­
nishes a ground thru its lockiQg contacts, 
contacts of the SRl relay normal and the BHl 
relay operated to the ST iead of the teat 
circuit. When the slow release SRl has re­
leased it closes thru the ST grouod trom the 
locking contacts of the ONl relay. 

If the tr,1nk connected is busy, relay 
BYl and TBl will operate thru BYl relay 
aecondary winding and thru relay ONl no1,oa '\. 
to the busy gro11nd on the sleeve of tbs test 
jack fro■ the bueI trunk. Relay an opera­
ted lights the BY lamp as a busy trunk in­
dication. Relay BHl operates from ground on 
the Dl relay normal. Relay BHl operated 
locks to the Dl relay ground and lights the 
ONl lamp. · Should the trunk become idle 
while still connected to the test circuit 
relays BYl and TBl will release. Relay TBl 
released operates relay SRl thru relay BHl 
operated thru relay OHl nornial. Relay SRl 
operates the slow operate relay OHl and 
prepares the circuit to reoperate rela.f BYl 
over its primary winding. Relay ONl oper­
ated, a - closes ground thru relay SRl op­
erated to.operate relay BYl on its primary 
winding. b - opens the operate circuit of 
relay SRl and c - prepares the busy ground. 
Relay Bil operated closes its secondary 
winding thru the winding of relay TBl to the 
sleeve of the teat jack to make a second busy 
test. When the slow release SRl relay is 
nc,1 ·nt 1. relay BYl releases 1101,.ss there is 
busy gro11nd on the sleeve. Relay ONl will 
lock to the Dl relay ground thru relay TBl · 
nc,1 eta,_ undet" this condition. The open 
intel"tal on the sleeve from the time relay 
Bil releases the first ti.me ,,ntil it re­
leases the second tille is to insure that any 
circuit having a relay held on the sleeve 
will release before thd busy giv~nd is con­
nected. The trunk is na~e busy by a grr,11nd 
ti um the front contacts of the OHl relay 
when the Bil relay releases. 

6.02 Busy Test, Crossbar Ho. 5 (Figs. I, 
13 & 11+) 
When trunks are tested in service the 

trunk T and MB jacks are patched to this 
test circuit Tl and VBJ jacks respectively, 
or w the T2 •!!d VA2 jacks respectively. 
This arrangement allows the b11sy test cir­
cuit to Mite the trunk bl.lay to aervic, calls 
end to test calls. 

When trunks are teated which are •a~.e 
busy with en MB plug due to trouble only the 
T jack or the trunk is patched to the Tl 
j'&ck or the T2 jack of the test circuit. 
'l'h1• arrangement allcvs the Master Test 
Frau to pick the trunk while this test cir­
cuit· ia ■akicg a test on the sa■e trunk and · 
cause intert.1an~e. · 

, 

The follCllllfing description assuaes 
tbet the T and MB-· Jacka are patched to the 
Tl and JIBl jacka respect1v•l~.tor the tr11nk 
1n •• ,vice test or that the 'l" jack i• 
_patched to the Tl jack tor the trunk plu,gecl 
busy. · 

Page 12 

6.021 Truck in Service, TLJC-or TST- Key 
Nor,nnl 
Whan the TLJCl or TSTl key is norenal 

the BHl relay will ba no1•n,al and if the 
trunk is busy, the BTl relay will not oper­
ate ~ince the sleeve will be open. When 
the trunk becomes idle the BTl relay will 
operate to the giound on the S lead. The 
BTl relay operated will, open the ground 
used to operate the TBl_relay, close the 
TN3 (Fig. I), relay to the THR lead to the 
operate in series with a relay in the trunk 
and, in turn, operate relay TNl which will 
close part of the operate path for the OHl 
relay. The TNl relay operated will extin­
,nrl.sh thP. BYl lamp and close part of the 
SRI relay operate path. When the TLKl or 
TSTl key 1n Fig. l is operated the BHl re­
lay will operate and co~plete a path to 
operate relay SP..l and close an additional • 
ground to light the OHl lamp. The BHl relay 
locks to ground on the Dl relay no1;,t8l con­
tacts. When SRl relay operates it opens 
the ST lead and closes the operate path for 
the ONl relay. The ONl relay is a slow op­
erate ~•lay to allow time for the SRl relay 
to soak. When the OHl relay is operated it 
locks, opens the operate path of SRl relay 
which starts to release, and provides an 
additional gro11nd to the ONl lamp. When the 
SRl relar has released it closes gro11nd thru 
the lock ng contacts of the ONl relay to the 
ST lead to Fig. 1. 
6.022 Trunk in Service, TLlC-or TST• 
. Operated 

When the 'l'J,KJ or TSTl key is operated 
the BHl relay will operate. The Bill relay 
operated will lock to ground on Dl relay, 
close part of the ST lead path, light the 
ONl lamp, operates the TBl relay it the • 
trunk is busy, and close in part the path 
to operate the SRl relay. 

When the trunk be~omas idle the BTl 
relay will operate to ground on the S lead 
of the trunk via the T. Tl or MBl jack and 
patching cord or the remote control feature. 
The BTl relay operated will, release the 
TBl relay, close the winding of the TH) re­
lay, Fig. 1, to the TNR lead to operate in 
series with a relay in the trunk, make the 
trunk busy to all calla and close in part 
the operate path for the Oltl relay. The 
TH) relay 9perate• the TNl relay. When the 
TNl relay operates it. will extinguish the 
Bil lamp and close part of the SRl relay 
operate path. When the TBl relay release• 
it closes t;he path to operate the SRl 1 •­
lay. When the SRl relay operates it opena 
the pat.h to.the ST lead and closes a path 
to operate the ONl relay. The ONl relay 
ouerated will lock, open the operate path 
or the SRl, .,..t,1ch will start to release and 
provide an additional ground to the ONl 
la■p. When the SRl relay releases it closes 
tbru the gro11nd from the locking contacts 
of the ONl relay to the ST lead to Fig. 1 

' 

• 

• 

• 
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6.023 Trunk Made Busy with MB Plug 

When a trunk that has been made busy 
with an MB plug is to be tested the Tl 
Jack is patched to the T jack of the trunk. 
The busy test is mbde similar to that made 
for trunks in sez•vice except that the Till13 
relay operstes to a 700 ohm battery thru 
the normal contacts of the Bl relay. The 
circuit operations are sjm~lar to those 
described in Paras. 6.021 & 6.022. The 
trunk being tested however :nay be seized 
by the Master Test Frame and cause inter­
ference since the i4aster Test Frame can 
override a MB Plug in the MB jack. 

6.03 Talking and Monitorlng 

The T TLK (test talk) key should, in 1 

general, be used for talking and monitoring 
on any type of trunk except a straightfor­
ward trunk that requires the test circuit 
to supply battery and ground to signal the 
distant operator. On such trunk keys BAT 
and.TLK- should be operated instead of Key 
T TLK-. It is not necessary to release the 
T TLK key between calls. If it is desired 
to estE:blish a talking connection to a dis­
tant point using one of the test cords for 
close supez•vision in finding .a trouble in a 
trunk under test, a connection may be esta­
blished by using the directing keys and one 
of the test cords. Then after the connec­
tion is established the TLK- key associated 
with that test cord is operated to hold the 
connection and i:,-ez-mit talking by the OGT 
test man throught the TLK repeat coil. The 
PB polar relay bridge is across the tip and 
ring of the trunk. The use of the sender, 
directing keys, TST repeat coil, SU and SUR 
supervisory relays may be used with the 
other test cord in setting up a connection 
for test purposes. 

6.04 Belt Line Operation 

The belt line is used when tests are 
to be nwde on trunks incoming from other 
offices referred on account of trouble. 
A belt line is provided per office enabling 
one test frame to test trunks incoming to a 
n11rol:ier of offices on a remote control basis. 
The pro::,er office is selected by means of 
placing a 102ke busy plug in the BL jack of 
the Fig. 21 associated with that office. 
Supervisory, monitoring and recycling fac:SJ­
iti..es are arranged so that the attendant 
may control the test from the trunk frQme 
or the OGT test board. 

. The TST, RC-1 and TEL-1 jacks and the 
SUPV lamp appear on alternate trunk frames. 
The T •jack of the trunk to be used in es­
tablishing the call is patched to jack TST. 
If control is to be from.the trunk frame, 
a 32A test set is connected to jack RC 1 
and a telephone headset to jack TEL 1. At 
the OGT test frame keys are operated in 
accordance with the test to be made. 

, 

Operate the RC key, Fig. 19. This will . 
operate relay BL of Fig. 21 and extend the 
TST and RC jacks and the SUPV lamp to the 
CGT test board. Test advance and discon­
nection are under control of the 32A tes~ 
set or ADV.and DISC 1 keys of the OGT test 
board. lwiomentary operation of the white 
key of the 32A test set or ADV and DISC 1 
keys of' the OGT test board. Momentary 
oper.stion of the white key of the. 32A test 
set or ADV key of the OGT. will opera;e the 
RCl and RC2 relays, Fig. 19. The operation 
of the RC2 relay will operate the TST l 
relay .snd cause the circuit to· test as e~­
pla ined when a trunk is patched t.o the Tl. 
jack. Relay RC2 also starts the busy test 
feature normally controlled by the TST 1 
key and operates the BTl relay of Fig. 13 
thru relay BL. Relay RCl in addition to 
extending the tip and ring to the test cir­
cuit also connects the telephone circuit 
to the belt line. 

i'lhen two or more belt lines or tie 
lines are provided or any combination of 
belt lines or tie linesi option ZC and/or 
ZE shall be provided. To select a parti­
bular belt line or tie line insert a rnake 
busy plug into the associated BL or MT 
jack. 

6.05 Tie Line Operation 

In a multi-office building where only 
. one of the offices is equipped with a ?.fan­

ual OGT test £rame, the testing facilities 
of the frame csn be extended via the tie. 
line to the Master Test Frame of another 
office and thus made available at the other 
office for testing the associated trunks. · 

. 

When using the tie line the test fr• 
functions in the sa:ne manner as when using 
the belt line with the exception of the TST 
jack which is not provided at the master 
test frame. The T and. MB jacks at the ·. 
master test frame are extensions of the n-. 
and MBl jacks respectively, at the OGT teat 
frame~ Thi-s T-jack is patched to the. T jlck 
of th trunk to be tested, thus extending · 
the t over the tie line to OGT teat 
frame"'. The MB-jack is patched to the MB of .. 
the trunk to be tested. A ·make busy plug · 
may be \used• instead of this patch. Operate.· 
the RC key. This key operates the MT relay 
in Fig. 20, which closes the supervisory · . 
signal and the test advance circuits. It. 
also transfers the make busy paths to tbe. 
control of the tie line. . Insert a make ··_ · 
busy plug into the Ml' jack assc:,ciat•d 1fith .. 
the particular tie line to be used. The _ 
leads to the make busy jack. Fig. 14, are 
opened by the operation of· the tie line %"!~ 
lay, TL, and extended to the master tt!ist .. 
frame where they terminate in a l!lllabulr, jack, 

' ' : . '. ' ' 

6.06 Ringing 
.. ' ·; , . .-~: 

The test circuit is arz-aaged so that.; j 
continuous ma chine ringing may be applied· 



• 

t 

' 

r 
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to the trunk by operat~ , the R± key. Sim­
plex Ringing •r be·ipplied by the opera­
tion of the SX .key. When testing ring start. 
atraigbtfu1 w -rd type trunks operate ltey STF 
before operating the. TST- key then operate 
Itey SX or a±·to signal the operator. 

6.01 .. · Disconnection mid Repeat Test 
' • • • 

. The call -y be disconnected by re-
leaeing the Yarious keys opera1.ed tor the 
call and then oper

1
ating the LISC- key. To 

aake a repeat test on a cord operate the 
DISC- key alid hold it operated 11ntil the OH 
lop is extiop,ished then release the key. 
The circuit ld._11 then repeat the test set 
up on th• teat trame keys. 

7 • -SUPERVISt01C 
. . 

7.1 Call to Test Line 
\ 

· Teet calls are no11nally directenl to 
1.est 1illes beyond the trunk 11nder test!. 
Thia, ill general, provides a test of t'he 
ringing feature, ir _provided, and also the 
superrteory features or the trunk. The su­
pa. fi~CA) l ,11p ia lighted when the called 
aubscriber's receiver is "on hook" thus pro­
Yiding a dark )amp for the receiver "off 
book" condition except as noted below under 
wt dry euperYiaion. These test lines usu­
ally provide called subscriber flashing of 
a known pattem 110 that a check is made of 
the aupenisory feature. Frequently a busy 
line is called for a more rapid test or 
calls may be made to 8'1it.chmen for special 
tests. In each case the lighted SUP lamp 
indicates. the called subscriber bas· not 
8LZlll9~ed. · 

7.2 Reverse Battery Supervision -

Moat trunks are a1-rang;ed for reverse 
battery 11up.1vision and a lighted T SUP . 
( Tee1. Supeniaory) SUPl or SUP2 l•mp indi­
cates that the called aibacriber bas not 
anaw1red. 

7 .3 · . -Dry Supenision, Crossbar or Panel 
• 

,, there are a few trunks which provide 
bat.t•l'J and grn11nd oYer the tip and ring •• 
lQn& ae the called subscriber's receiver is 
•on book•. Bat.t.ery is then reaoved fro■ the 
tM:ink aa a· dry condition when the called si>­
scriber1 a receiver is "off hook". When a 
reYertive pulse trunk having wet-dry super­
rtaion is teated the connection is eatab­
liabed in the usual uno•r and any or the T 
SUP, SUPl or SUP2 laaps used will give the 
oorul supervision, however. there is no 
aaeurance fro• this that the trunk i• not a 
reYerse battery trunk aince the supervisory 
relay releases on open or dry circuits just 
a■ it does ·on reverse batt•l'J• The trunk 
•Y be checked for this dry condition by 
opera~ing the RS- key after the connection 
1•,-·•stabliehed it the key was nut11&J when 

; ~ . . . . . 
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eetting up the call• or vice Yerea. The 
supervisory lamp would under this condition 
be dark for both "on hook" and "off hook" 
unless there is a reversal of cu1·1 ent eince 
the polarized relay would never operate to 
light the lampL~peration of the listening 
key (T TLK or T.L.A.) would give an indication 
that the flashing was continuing. 

7.4 Wet-Dry Supervision, Step-by-Step 

. -. \vben testing a step-by-step dial tmnk 
having wet-dry supervision, the connection 
is set up using the dial pulsing and the GO 
class keys. The T S_UP 1.amp would remain 
lighted for both "on hook" and "off hook" 
conditions since the T SUP 1.amp is lighted 
11nder control of a back contact or the SU 
supervisory relay. The operation or the aa...­
key, if it were noz uaal while establishing 
the call or vice versa, the T SUP 1amp 1«11Jd 
be dark for "on hook" and lighted for "off 
hook"• If instead or operating the RS- key 
the TLIC- key had been operated after the 
flashing condition was established the SUP­
would have flashed with a dark Jamp for "off 
hook" as described above for revertive puls­
ing wet-dry trunk. 

Straightfc.,1 ward Trunks -• 

When testing atraightfc.,1w•rd trunks 
that require closure or battery and ground 
from the test circuit to ~ignal the distant 
operator, operate .Keya BAT and TU- after 

· the trunk is patched to the test jacks. 
When the busy test has functioned and the 
trunk is idle th;e TLK- relay will operate 
and close the tip and ring of the trunk thru 
the TLIC repeat coil to the winding of the PB 
relay. The PB relay is a polarised relay 
arranged in the circuit to operate with bat­
tery on the tip or the test jack and the RS­
key nu1111al. The PB relay Will operate in 
series With the trunk A relay when the TLK­
relay operated and light the SUP lamp. \hen 
the die~ant operator answers, the trunk re­
verses its battery and ground and the PB re­
lay releases extinguishing the SUP- lamp. 

. 

When testing straightforward trunks 
that require "ring start" or what do not re­
~uire the cloeure of battery and ground rroa 
tihe teet circuit to signal the distant oper­
ator operate Keys T TLK and TST- after the 
tJ"UDk is patched to the teet frame.- When 
the busy test hae-functioned and the trunk 
i;s 1-ale the TST- and T TLIC relays will oper­
ate and close the tip and ring of the trunk 
thru the TRK C0)1P HES K•ys, TST repeat coil, 
A REI, OPR CO.MP Rt.S Keya to bridge the Wind­
ings or relay SU and SUR across the trunk 
for polarity and supervision tests. 

• • 

7.51 Bridged Supervieion Trunks (Fig. G) 

When it is desired to teat a bridged 
supervision trunk operate the BAT and the 

• 

• 

• 



• 

• 

• 

CD-95476-01 - ISSUE 7-B 

'l'LK- Key after the· trunk is patched to the 
test jack. When the busy test has 
functioned and the trunk is idle the TLK­
relay will operate the operate relay 
BAT which closes the tip and ring of the 
trunk thru the TLX repeat coil to the 
windings of relay PBl. Relay TLK- also 
closes a circuit for lighting lamp SUP-. 
Relay PBl will not operate in series with 
the bridged supervision . trunk r.elay until 
the d1stant operator answers the call 
thereby closing a low resistance bridge 
around one winding of the trunk relay. The 
operation of relay PBl extinguishes the SUP­
lamp. This lamp relights when the operator. 
disconnects. 
7,52 High-Low Supervision Trunks (Fig. G)-

Operate Keys BAT and TLK- after the 
trunk is patched to the test frame. Relay 
PBl will not operate when testing a high 
low supervision trunk until the distant 
operator answers the call and thereby shunts 
out the high winding of the trunk relay. 
When the operator disconnects, the shunt 
is removed, relay PBl releases and lights 
the SUP- lamp as an "on hook" signal. 

7.53 Reverse High~Low Supervision Trunks 
(Fig. G) -

.There are a few trunks that present~ 
dry bridge when seized. These trunks re­
quire the operation of the BAT and TLK- keys • • 1n order to signal the operator. The SUP-
lamp lights when the TLK- Key is operated. 
When the operator answers the dry bridge 
is replaced by battery and ground and the 
SUP- lamp is extinguished. If the battery 
is closed to the ring and ground to the tip 
or the trunk, operate the RS- key to extin• 
guish the SUP- lamps. 

. 

8. VOLTMETER TEST 

The following test procedure applies 
to both four-wire as well as to two-wire 
trunks. However, when testing four-wire 
MF pulsing tandem trunks, jack Tl is 
patched to Jack Tor jack R of the 
trunk depending upon the cable pair under 
test. These tests on four-wire trunks are 
•de from jack Tl only. The circuit does 
not provide ~ans for making these test 
from Jack T2. · . . . 

8.1 ···Preparation , . ... , .· .. _ ... 

.· · ·••. The trunk to be tested is patched to 
the test jack and the VM1 key is operated 
to make a voltmeter test of the trunk • 
When the busy test has functioned and the. 
t~ is idle t;he WS1 relay will operate 
and close thru the .trunk to the voltmeter 
and •oltmeter test keys. . . . . . 

. . 
8,2 Tip arid Ring Test. 

' . . -

· 'liith only the VMl key, operated the .. -.... 
100 velt test battery thru the 100,000 ohms 

• 

• 

resistance of the voltmeter is connected 
to the ring of the test Jack. To test the 
tip the REV key is operated in addition to 
the VMl key. With the VMl and REV keys 
operated the 100 volt test battery thru the. 
100,000 ohms resistance of the voltmeter is 
connected to the tip of the test Jack. The 
voltmeter needle deflection is read on the 
120 volt scale. 

8.3 Test for Foreign Battery 

To test for foreign grounded negative 
battery on the ringside of the trunk, keys 
FEMF and G are operated. To test for 
foreign grounded positive bat_tery on the 
ringside of the trunk keys FEMF, VM REV and 
Gare operated. Tests for foreign grounded 
battery on the tipside of the trunk are made 
with the reverse key REV operated. Tests 
for metallic battery having its negative 
side connected to the ringside of the trunk 
are uaJ.e by operating key FEMF. Test for 
foreign metallic battery having its posi­
tive side connected to the ringside of the 
trunk are made by operating keys FEMF and 
VM REV. 

8.4 Tests for Short-Circuits and Resistance 

The test for short-circuits may 
be made by operating G key. 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 of the 
short-circuited trunk, the greater will be 
the deflection. With the 20,000 ohm or the 
iOOO ohm key operated 20 volt test battery 
through the 20,000 ohms or 1000 ohms meter 
resistance is connected to the ring lead 
and with the AM key operated the 45-50 volt 

. office battery thrn1Jgn 200 ohms and the 
meter is connected to the ring lead. To 
make metallic tests the G key should be 
operated 1n addition to the desired volt­
meter range key or AM key. The resistance 
to ground or loop resistance may be read 
directly from the curves of circuit note 
303. The point of intersection of a line 
corresponding to the observed meter deflec­
tion and the curve corresponding to the 
meter range in use gives the resultant ex­
ternal resistance to ground or loop resis­
tance 1n ohms. As seen from the curves, 
more accurate readings of resistance are 
obtained by using the 100,000 ohm range for 
resistances.above 10,000 ohms, the 20,000 
ohm range for resistances between 2000 and 
200,000 ohms, the 1000 ohm range for-resis- . 
tances between 100 and 10,000 ohms and the 
m11lit..111111eter range for resistances below 
2000 ohms. There is considerable overlap 
of these ranges pe1•1111tting the accurate 
reading of resistances from below 20.ohms 
to over 1 megohms •. '!'be.value of resistance· 
may also be c011puted when using the vol tme-· 
ter ranges by.multiplying the difference. be~ 
tween the test·batter,JC voltage and. the.volt­
meter reading by the resist!plCe 1n series 
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with the voltme~r and dividing by tbe volt­
meter reading. / \!ilien using the MA scale the 
resistance may be computed by multiplying 
the milliarnmater reading by Z03. substract­
ing from the test voltage the dividing by 

· the milliaDIIMAter reading. 

8.5 Cable Capacity Test 

Thia test may be made to det.1111ine 
the approximate capacity of an open trunk. 
To make this test, operate keys G and REV. 
Aa the REV key is operated to and fro the 
needle or the voltmeter moves at a fairly 
unifc,1•m rate or speed to indicate the 
charge and discharge of the cable. 

9. TRANSMISSION TEST 

9.1 Two-~ire Trunks 
• ' 

The tranam1saion test circuit (such 
as the 12B) ia patched between the test 
circuit Tl jack and the T jack of the cross­
bar tandem trunk to be tested. The call ia 
then made as described in par. 11.06. The 
transmission measurements are made when the 
call has t61·minated on the test line. 

9.2 Four-wire Trunk 

Connection to the trunk and a busy 
test of the trunk are made in the regular. 
aanner as described 11nder paragraph 13 .013. 
The Tl, T, Rl and R lamp signals indicate 
the polarity of the trunk under test. Tran­
ami ssion and balance tests can be maqe over 
each pair of the four-wire tandem trunks by 
the use of the 12B or similiar tranm!esion 
test set. The plug of the sending cord is 
inserted in jack 'l'Tl and the plug of the 
receiving cord is inserted in jack TT2 if 
a test is to be rnade on the "Tl" and "Rl" 
pair. This order is reversed if the teat 
is to be made on the •T• and "R" pair. 

10. MOMENTAhY OP:bN TEST (•YL• option) 

Thia test is made on revertive pulse 
and call indicator type trunks only and is 
not intended for use on other trunks. 

Operate the MO key and direct the 
call to an incoming trunk test line. When 
the MO relay is closed into the f11rdamental 
circuit after pulsing has been completed, 
it operates in series with the polar super­
visory relays and in turn operates the MOl 
relay. The MOl relay operates the M02 re­
lay. Relay li03 is held shunted to the 
ground which operates M02 relay. The in­
coming circuit should advance and ringing 
should st.art. The incocling t.runk test 
line• to which the incoming is connected, 
tests the ringing. tripping and supe1vi­
sion. The ringing induction may be checked 
with the telephone set by operating the T 
TLK key in Fig. l. After the ringing is 
t.ripped, the incoming ad•ances to its 
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talking position and an interrupter in tie 
test line circuit operates and releases the 
incoming S relay; the reversing relay in 
the trunk should follow the flashes, revel"'o 
sing the current th.ru the SU relay which 
should follow the flashes and in turn flalllh 
the TSUP lamp. During the time the flash­
ing test is being me~a, should an open or 
short circuit occur long enough to release 
the MO, MOl and M02 -relays, relay MO) which 
was shunted will operate. The M03 lights 
the MO lamp as an indication of failure. 

11. TESTING REVERTIVE PULSE 'l'RUMKS 
• 

11.01 Preparation 

Operate the RP class key, depress the 
called n,amher on the Register keys and op- . 
er&te the required trunk compensation keys. 
The trunk compensating keys are arranged to 
cut-in one step of 250 obllls and then cut-
in )OC ohm steps up to 3600 ohms. . · 

Ir the call ia to be routed through 
a distant office, operate the DOS key Fig. 
B and depress t.he desired distant office · · 
brush and group on the TANT and TAN U keys. 
r~ectively Fig. 2, also operate the DOS 
C keys. The DOS key closes a path, in 
part, to operate the DOS relay which in­
serts t.he DOS COMP resistance into the T 
and R leads. The DOS.CCIIP keye are ar .. 
ranged to cut-in resietence in steps of 
300 ohms up to 1200 obas. 

Operate the ANO key Fig • .3 tc make·an 
A relay non-operate t.est. Operate the PU 
OPR A le L RYS key to make the A I: L relay 
false operate test on cable charge. 'To. 
make the A & L relay tests operate the! 
RY NON-OPR CCIIP le L RY NOI-OPR COO' key aa 
required. The L RY NOI-OPll RE-«J keya and 
the A RY HON-OPR RF.S keys are u·radged to 
cut-in resistance in atepa of 500 obllls up 
to 5500 ohms tor L relay ION-OPR test and 
up to 12,500 ohllls for the A relay NON•OPR 
t.est. 

Patch the trunk test jack to the teat 
circuit test jack and operate the TSTl key 
Fig. 1. With the Register leya in Fig. 2 . 
depressed the revertive pulse leads t1om 
Fig • .3 are closed to control the IB~ IG, 
FB • FT and FU pulse a. The pulses 1·or die­
t.ant office bruah and gi-owp.!. •• indicated 
by the depressed TAIi T and TAIi U keys. are 
pulsed out ahead of the pulses for incomiig 
and f~nal selections. 

When the trunk 1• idle and t.he busy 
test circuit baa functioned (See Par. 6.01 
and 6.02) the operated TSTl key will close 
grn11nd over lead S'l' to Pig. 3 and the opera­
ted TSTl relay will clon·ground troa Fig. 
Dover lead TSTG to 1'i&•• .3. 4 ends. 

'With the BP key operated. tbe opera­
tion of the TSTl relay operate•• Zl option, 

• 

• 
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relay RP which, in turn, extends the ST 
lead ground to operate relay STR. 

11.02 Start of Call 

When the busy test circuit has func­
tioned and found the trunk idle it closes 
ground to the ST lead to Fig. J. The ground 
on the ST lead operates the STR rela~ under 
control of relay TST- and RP operated, 
with ZH option. Option "ZH" is required 
when Figs. A and E (or C) are furnished. 
Option "ZI" is required when Figs. A and D 
are furnished and relay RPCI operates under 
control of relay RP. With Figs.Band D 
and Zl option the operation of relay TST­
closes ground through key DOS operated to 
operate relay RPCI which,in turn, (a) op­
erates relay STR, (b) closes ground for op­
erating the No. 5 Crossbar timing inter­
rupter and (c) closes a circuit for control­
ling the TSUP lamp. On ltP and PCI calls re­
lay RPCI is operated under control of relay 
RP, PCid or PClt operated using ZI option. 
Helay STR operated, (a) closes a path from 
ground through the norroal terminal of arc 
3 RS switch to operate and lock relay STl, 
(b) supplies a ground to lock the Cl relay, 
Fig. 5 and (c) supplies ground to the ANO, 
Pre. Opr. A&:T. RY, RP and DOS key for use in 
causing the RS selector to pass by oncer­
tain te1-minals if the keys are norU1al, (d) 
supplies battery to the winding of the OF2 
and the counting relays. Relay OF2 operated 
supplies ground to the armature of the STP 
relay thru relay OFJ normal. Relay STl op­
erated, (a) closes its lock circuit to re­
lay STR operated, (b) closes ground, thru 
arc 6 RS switch normal terminal to the RS 
switch magnet thru its interrupter contact 
causing it to step to terminal ll (c) partly 
closes the "F'T" &nd "F'R" leads, d) closes 
the ''AV" lead to the AV relay contacts for 
later SDR interrupter causing the SDR lamp 
to flash at 120 1PM while selections are 
being-made, (f) opens the switch return to 
normal ground and (g) closes a lock ground 
for relay AV. 

11.03 'l"runk Test, Distant Office 
i'igures B and D with ZI Option 

In this case the opey;-ated DOS class 
key and the proper DOS COMP, TANT and TAN 
U keys will have been operated prior to the 
operation of the ST relay explained above. 
The RS which will be in position las a re­
sult of the operation of the STl relay. 
Ground fr0111 arc 3 te1mlnals 1 to 3 will op­
erate relay DOS thru the lJOS key operated. 
Relay lJOS operated, (a) closes in part the 

.fundamental circuit thru the DOS C~l.P RES 
keys and resistance, {b) operates relay F02 
from ground thru arc l RS switch, (c) pre-

pares the operate circuit of relay FS (d) 
supplies ground to move the RS switch off 
termlnals 18 and 19 on revertive pulse calls 
thru a distant office, (e) arranges the cir­
cuit so that the TG relay will be used on 
office test regardless of how the TFV key 
is operated. Relay F02 operated, (a) closes 
the lock circuit from the counting relays, 
(b) closes ground thru arc 4 of the RS 
switch to its magnet energizing it, {c) pre­
pares circuits for operating or holding the 
OF2 relay and for operating the O relay from 
OF2 operated on overflow an~ telltale con­
ditions, (d) closes the fundamental for dis­
tant office test. The fundamental circuit 
is as follows: "FT" lead thru relay STl op­
erated thru relay DOS operated thru the DOS 
COMP keys and resistances thru the F02 relay 
operated thru relay IA and FS norr.1a} thru 
the D high resistance thru relay DOS op­
erated thru the TG relay winding thru relay 
STl operated to the "FR" lead. Under this 
conditio~ relay TG operates to the distant 
office trunk relay battery and ground. The 
distant office trunk relay should not op­
erate under this condition. Relay TG op­
erates relay TGl which in turn closes grourd 
thru relay OF normal to operate the o, BO 
and FO relays in a series parallel circuit. 
Relay FO operated, causes the slow release 
FOl and F03 relays to operate which opens 
the operate circuit of relay F02 causing it 
to release and open the fundamental to re­
lease the TG relays. Relay F02 released, 
opens the locking circuit of the counting 
relays and allows the RS switch to step to 
terminal 2. The release of relays F02 and 
TGl will cause the O; BO and FO and FOl re­
lays to release. Relays FOl, FOJ and F02 
are made slow release to insure enough 
time between selection (minimum time re­
quired is 100 milliseconds.) 

11.04 irush Selection, Distant Office 
RS Switch Terminal 2 

Relay DOS holds and relay FS operates 
on its secondary winding from ground on arc 

.1, when the RS switch reaches terminal 2. 
Relay RS operated, (a) connects ground to 
operate relay F02 thru relay F03 no11ni:ll (b) 
closes ground to the a1·n1ature of relay OF 
for use on overflow etc., (c} closes the 
non-inductive secondary winding of relay 
OF around its primary winding to provide 
a better revertive pulsing circuit, and (d) 
closes the "FT~ lead thru the windings of 
relay STP thru the BO and FOl relays nor­
mal thru the "PRI" and "TER" windings of 
relay OF in parallel thru relay STl opera­
ted to the "FR" lead. Under this condition 
relar STP operates in series with and causElS 
the trunk L relay in the distant office 
selector to operate. Relay STP operated 
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cloaea gro,1nd f. om relay ar2 ~p,rated 
thru relay OF) nor.al thru arc S t•zul­
nal 2 ot as ::za.itch thru the operated 
Til T key to the cur1•aponding counting 
relay, cauaillc it to operate. Relay . 
F02 operated ,e.ap].et.ea the t 1indWntal 
circuit end eatrct••• the RS selector 
magnet thru arc 4,. The operation ot the 
distant office trunk L relay will cauae 
the selector to advance and make brush 
aelection during the p1oceaa of which· 
1r(\11nd pulaea will be passed back to the 
STP relay causing it to release and reop­
erate, operating the co11nting relays 
in sequence until the BO and FO re-
la{s are operated. The operation ot 
re ay BO opens the fundam•ntal to re­
l•••• the distant ottice trunk L re-
lay aa an indication that the sender 
is satisfied. aelay FO operated op- . 
eratea the alow release relay Fol which 
further open• the fundam~ntal and op­
erates relay FO). Relay FO) operated 
releases relay 102 which still further 
opens the f1md■Nl\tal, releases the 
counting relay■, and allows the RS 
switch to step to tw11ilnal ). Relay FO 
releasedL releases the slow rel.ease 
relays Ful and FO) which allows relay 
F02 to reoperate. · 

11.05 Group Selection, Distant Office -
RS Switch Te1m. 3 

Relays DOS and FS re111a1.na op­
erated on te1-minet 3 of the RS switch 
and as soon as the slow release F02 
relay is operated it again energizes 
the RS switch magnet over the path pre­
viously described, closes the funda­
menta1 and the counting relay locking 
circuits. The clo~ure of the funda­
mental by the F02 relay will again 
cause the distant office trunk L relay 

• 

to operate for group selection. The 
S'l'P relay also operates as in brush 
selection and operates the counting 
relay COl"l ••ponding to the TAR u key 
~perated thru arc 5 t61m1nal 3 ot the 
RS switch. The STP relay releases and 
reoperatea ti om the ah11n1; pulse a 
passes back by the distant office 
during selection causing the counting 
relays to operate ·in sequence 11ntil 
the BO and FO relays operate_. Relay BO as 
explained before opens the fundamAutal 
to release the distant office L relay 
as an indication that the sender is satis­
fied. Relay FO operates relay FOl which 
in turn operates relay FO) which releases 
relay F02. Relay F02 released releases 
the counting relays and causes the RS 
switch to step to t.i1°1n1na1 4. Relays 
DOS ...... and FS release as the ~S switch leaves 
te1"141nal ). Relay FO released allows 
the slow release FOl and FO 3 relays 
to release. When RS switch reaches 
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te1m1nal 4 ground from STR relay is · 
closed thru arc 6 of RS awitch to ad­
vance the switch to te1minal 5. Thia 
sam• ground is closed thru te1"141nals 
5 and 6 of arc 6 of RS switch to ad­
vance the RS switch to te1•minal 7. 

ll.o6 Test Line Trunk Teat, Distant 
Office - RS switch T~1m. 18 

The TART and TAN U keys are 
operated for office brush and group 
selection to direct the call to a test 
line. The only class key operated ia 
the DOS key, the RS switch will advance 
to te1·mil'18J 4 as the office teat, of­
fice brush and office gJ"uup selections 
are made. 

The kS switch will be moved 
f1v~ terminals 4 to 18 aa follows: 
(a) ground from STR relay operated is 
supplied to move switch RS trom te1·mi­
nals 4 to 7 thru arc 6, (b) the RS 
switch is moved off t.1-mlnals 7 to 12 
and 15 by the STR relay ground thru 
the RP relay normal, (c) the RS switch 
is moved off te1minals 13 and 14 by 
the STR ground thru the (Pre. Opr. 
A & L Rys) key normal, (d) off telDiiaal 
16 thru the ANO and Pre. Opr. A & L 
Rys keys no1·mal1 and (e) off te.1°a11nal 
17 by the STR ~ound thru PCID and 
PCIT keys no1a~J in figure 5·over 
leads "STG" and "KG". On terminal 
18 the DOS relay operates. The DOS 
rematna operated over this same cir­
cuit on te1minals 18 and 19. Relay 
DOS operated (a) partly closes the fun­
damental and (b) closes ground from 
arc 1 - RS switch to operate relay 
F02 thru the CK and F03 relays nor1aal. 
The fundamental circuit is traced from 
the "FT" lead from Fig. l thru the 
STl relay operated thru the DOS relay 
operated thru the office compensating 
resistance thru relay F02 operated 
thru relays IA and FS normal 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 magnet thru arc 4 
of the RS switch. Relay TG operates 
in the fundamental circuit either to 
the test line L relay batt~ry and 
ground or tC\ r.everse batter-/ from the 
distant office selector in ease it is 
at overflow. The test line L relay· 
will not operate in this circuit 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 and 
F03. Relay FO) operated releases the 
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slow release F02 relay. Relay F02 
released 1 (3) opens the lock circuit 
for the u, BO and FO relays allowing 
them to relsase if relay TGl is re­
leased, (b) causes the RS switch to 
step to t&1minal 19, (c) opens the fun­
damAntal. helay FO released releases 
the slow release FOl and F03 relays. 

11.07 Overflow Check, Terminal 19 

Ground from arc 1 operates 
relay FS on its secondary winding 
thru the DOS relay operated. Ground 
from relay FS operated operates re-
lay F02. helay FS also transfers 
the fundamental circuit from the TG 
relay circuit to the STF and OF relay 
circuit and closes the non-inductive 
winding of relay OF around its primary 
winding. Relay F02 operated completes 
the fundamental circuit as follows: "FT" 
lead, from Fig. 1 th:ru relay S'I'l operated 
thru the DOS relay operated thru the 
proper office compensating resistance thru 
relay F02 operated thru relay IA normal 
thru relay FS operated thru relay STP 
winding thru relay BO normal thru relay 
FOl nu1mal thru the primary and ter-
tiary windings of the OF relay in paral­
lel to the FR lead thru relay STl 
operated to Fig. 1. In case the office 
test line has been selected relay STP 
will operate in series with the test 
line L relay also causing it to operate. 
Relay STP operated operates relay TGl 
thru arc 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 rel.eased start~ the re­
lease of slow release TGl relay. The re­
lease of relay F02 allows the O, BOi 
and FO relays to:release if relays 1·G1 
is released and causes the RS switch 
to step to te1-minal 20. Relay FS re­
leases as soon as Te1minal 19 is 
passed. As soon as the RS switch 
reaches terminal 20 ground from arc 1 
operates relay AV. Relay AV operated, 
(a) locks to the STl relay operated, 
(b) transfer the winding of the STP 
relay to battery thru resistance CA 
and direct ground to condition it · 
for future use, (c) lights the SDR lamp 
steady and (d) closes the "AV" lead 
from Fig. 1 to the contact of the 

STP relay. The STP relay oper-
ates in this circuit and operates the 
TL relay in Fig. 1 which causes the 
ST and STl relays to release which in 
turn causes the revertive pulsing and 
steering unit to restore to normal. 

The advance in case of an 
office over fl ow is the same 
thru TG test position as on regular 
operation and the RS switch advances 
to the next selection position to 
check for overflow. 

11.og Test Line Overflow, Distant Office -
RS Switch Term. 19 

In this case the fundamental 
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 
as explained in paragraphs 11.06 
and 11.07 and relay OF opens the 
ground to TGl relay used to operate 
the o, BO and Fa 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 re­
lea.se of slow release relay OF2, ( c) 
supplies a ground to relay F02 for use 
in operating and locking relay OF3 later, 
(d} closes the OFl interrupter in part 
to tl1e OFL lamp and ( e) closes the OF 
relay lock ground to the IAl relay 
causing it to operate. Relay IAl op• 
erated closes ground from relay OF2 
operated thru the relay OF3 no1·mal thru 
relay STP operated to the O counting 
relav. As soon as the slow release 
OF2 relay is normal the circuit to the 
0 counting relay thru the STP relay is 
opened which will allow the BO and FO 
relays to operate. Relay BO operated 
opens the fundamental and relay FO op­
erates relay FOl. Relay FOl operated 
(a} operates relay F03, (b) further 
opens the fundamental. Relay F03 op­
erated releases the slow release F02 
relay. Relay F03 released further 
opens the fundamental and opens the 
locking ground of relays o, BO and FO 
and operates the OFJ relay from ground 
on relay OFl operated. Relay OFJ oper­
ated, (a) removes ground from the a1·1111,1-
ture of relay FO, lb) opens the emer­
gency operate circuit for the O, BO, 
and FO relays used when the TFV key is· 
operated, (c) locks to the OFl relay 
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operated, (d) closes the winding of 
relay OF2 thru the F02 relay not 1oal to 
ground on relay.OFl operated causing 
it to operate and (e) extends ground from 
the front contact of relay OF2 to a make 
contact of relay F02 for operating relay 
0 when relay F02 operates. The release 
of relay FO will allow the slow release 
FOl relay to release. Relay FOl re-
leased releases the slow releases FOJ . 
relay which will reclose the F02 relay's 
operate circuit causing it to reoperate 
and again close the fundamental circuit. 
Relay F02 operated, (a) closes the lock 
circuit for the counting relays, (b) 
closes ground from relay OF2 operated to 
relay O causing it to operate and (c) 
releases the slow release OF2 relay. Relay 
OF2 released removes the shunt from the 
BO and FO relays causing them to oper-
ate. Relay BO operated opens the fun­
damental. Relay OF2 released closes 
the interrupter thru the OFl, OF2 and 
OF3 operated to the OFL lamp. On the 
first closure of the f\J'ldamental the 
polary relay in the distant office oper­
ated. The operation of relay BO 
opens the fundamental which causes the 
polar relay _in the distant office to 
release. This operation and release 
of the polar relay will cause the dis­
tant office to advance for trunk 
closure. The next closure of the fun­
damental when relay F02 reoperates 
will cause the distant office selector 
to malce trunk closure so that it will 
ret~x'Il to nonnal when the fundamen~al 
is opened the second time. The test 
circuit blocks with the RS switch on 
tex1ulnal 19 under this condition with 
the OFL lamp flashing as an indication 
of the overflow condition. 

11.09 Regular Selector Overflow, 
Distant Office 

In this case the RS switch will 
be on t~x1uinal 7 or 17 depending upon 
which type of connection is under test. 
In the case of the condition where the 
RS relay is on te1111inal 7 the 'l'G test is 
made the same as on a regular call and 
the RS switch is advanced to tex-minal 8 
which is the next selection position. In 
this position the OF and STP relays operate 
rx·om the reverse battery. Relay OF 
operates relays OFl and IAl. Relay IAl 
closes the O counting relay to the STP 
relay contact causing it to operate from 
ground on relay OF2 operated thru relay 
OFJ normal and closes ground from relay 
OFJ normal if key TFV is operated to 
provide an operate circuit for relays BO 
and FO in case STP is not operated long 
enough. 
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Relay OFl operated releases slow re• · · 
lease OF2 relay which opens the gro11nd 
from the STP relay contact to allow 
the BO and FO relays to operate. Re­
lay BO opens the fundam11nt-a] and re-lay 
FO operates relay FOl ..... which operates 
relay .FOJ which in tu.1,1 releases relay 
F02. Relay F02 released releases the 
counting relays and operates relay 
OFJ. Relay OFJ operat:-ed looks to re­
lay OFl operated ana closes ground 
fx•o.n x elay OFl operated thru relay 
F02 nox1oa 1 · to operate relay OF2. Re­
lay FO released releases relay FOl 
which releases relay FOJ. Relay FOJ 
released·allows relay F02 to reoper­
ate. Relay F02 operated closes ground 
from relay OF2 operated to operate 
relay O and start the release of the 
slow 2 elease OF2 relay. Whel1 ~lay 
OF2 is no11oal the shun"t is rP.moved. 
from the BO and FO relays causing them 
to operate and open the funda, ental. 
The distant office selector operation 
is the same as explained in paragraph 
11.08. Under this condition the test 
circuit will block with the OFL )amp 
flashing. When the DISC-1 key in 
Fig. 1 is operated the STR relay will 
release releasing the other operated 
relays and cause the RS switch to re­
turn to no11u .. 1. If the distant office 
selector goes to overflow on a call 
to a call indicator trunk the RS · 
switch will be on teY,olnal 17. In 
this case the overflow check is made 
in the call indicator pulsing and· 
steering circuit, figure 5. 

11.10 Telltale, Distant Office 

The test circuit function the 
same in this case as on an overnow. 
The distant office does not, however, 
wait for trunk closure. The second 
closu1e made by the test circuit 
should be finished in this· case before 
the office selector is no11aal. 

11.11 Trunk Test, Incoming Selector 

When the RS switch is on 
tet,ol,ial 7, the RPl relay will oper-> , -
ate from gro11nd on the operated con­
tacts of the STR relay, thru are) 
of the RS sWitch, thru operated con­
tacts of the RP relay, nuta,al con- · 
tacts of the DOS relay (Fig. B) to 
battery on th!! RPl relay winding. 
Relay RPl ~perated, (a) supplies a 
ground for operating relay IG if one of 
the H n11mP.rical keys, 5, 6, 7 • 8 or 9 are 
operated, (b) partly closes the "FT" lead, 
(c) closes in part circuits to the . 
windings of relay FS, (d) closes in part 
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circuits for operating the LO, I...t.O, ANO 
and IA relays and {e) closes circuit for 
operating relay F02 thru relays F03 and CK 
normal from ground on arc 1 terminal 7 of 
RS switch. The operation of relay F02, (a} 
completes the fundamental circuit traced 
from T of the test jack Fig. 1 thru VMl 
relay normal, RSl key, T~Kl relay normal, 
TSTl ket operated, trunks comp keys o~­
erated, ·r1 relay normal over lead ''FT to 
Fig. 3 thru relay STl operated thru relay 
RPl operated thru relays ANX, Ibo, CK and 
10 normal thru relay F02 operated thru 
relays IA and FS nor111al thru resistance 
'fG thru the DOS relo.y nornial thru the TFV 
key thru either the TG or MTG relay thru. 
the STl relay, "FR" lead to Fig. I, TL 
relay normal trunk comp keys operated, 
'fS'fl relay operated, TLKl relay normal Rtil 
key normal, Vl•ll relay nor·u,al, to R of 
test jack, (b) supplies a locking ground 
for the counting relays, and (c) energizes 
the HS switch magnet thru arc 4. Under 
this condition the TG or Ivl'fG relay operates 
depending upon the position of the TFV key. 
Relays TG or MTG operated Will operate 
relay TGl. Relay TGl operated Will 
operate relays o, BO and FO thru the OF 
relay normal. Relay FO operated operates 
relays FOl and FOJ which releases the 
F02 relay. The release of relay F02 will, 
(al open the fundamental causing the TG 
relays to release, (b) open the locking 
ground of the counting relays so they can 
release as soon as rel~y TGl is released, 
and (cl allow the energized RS switch to 
step to terminal 8. 

11.12 Trunk Test, 24 Volt Incoming Trunk 
Relays 

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

11.13 Brush Selection, Incoming K~ Switch 
Term. S 

with the RS switch on tez-minal 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 windir1g of the OF relay around . 
its primary winding to facilitate revertive 
pulsing, (b) transfers the fundamental 
from the TG resistance and relay, to the 
STP and OF relay circuit and (c} operates 

• 

the F02 relay thru the F03 relay nor1uttl. 
Relay F02 operated, {a) closes ground to 
lock the counting relays (b) completes · 
the fundamental circuit for pulsing, (c} 
energizes the RS magnet thru arc 4 of the 
RS switch. The STP relay operates in this 
circuit in series with the incoming L 
relay panel incoming or the A relay on 
crossbar incoming trun~s. After the 
trunk A relay operates the circuit is 
functioned to substitute the tex·,ninating 
sender L relay for the trunk A relay in 
crossbar offices. The STP operated · · 
operates a counting relay from ground on. 
relhy OF2 operated thru relay OF3 normal 
~hru arc; of RS switch and the operated 
TH numerical register key. 'fhe STP relay 
is released and reoperated operating· the··· 
counting relays as the panel incoming ' ... ·. 
selector make brush selection, or as · · 
the crossbar terminating sender regiaters 
the information. The operation of the 
BO relay opens the fundamental as an · 
indication that sufficient pulses. have . 
been sent for the selection desired ·. · · 
and the ~O relay operated operates the 
FOl relay. Relay FOl operated operates 
relay F03. Relay F03 operated releases 
the slow release F02 relay. Relay F02 
released allows the RS switch to step 
to terminal 9 and releases the operated 
counting relays. Relay FO released 
allows the slow release FOl and F03 re­
lays to release. 

. 

11.14 Group Selection, Incoming RS Switch· 
Term. 9. 

When relay F0.3 is released from.the 
previous operation, relay F02 will reop­
erate, the RPl and FS relays being operated · 
to close the fundamental for incoming group 
selection. 'fhis selection is made the 
same as incoming brush except that teI·111inal 
9 and the contacts of the IG relay are 
included in the counting circuit. The IG 
relay being operated or normal depending 
upon which l(ey in the hundreds H n11merical 
register keys is operated. The BO ·and- FO 
relays operate as before opening the . . . 
fundamental and causing the fOl and FOJ , . 
relays to operate and relay F02 t<> ,release · 
which moves the RS switch to tex111inal 10. · .. · 
If the 'fFV key is operated relay DF operatea 
in parallel with the primary winding of . . 
relay 1''S thru arc 1 and the RPl · relay ope,r-.... 
ated. Relay FS holds or reoperates under 
this condition. Relay DF closes a path 
thru the DF and DFl resistance .(2.5,.500. 
ohms) across the fundamental under con-
trol of the slow release FOJ relay oper:-, .. ·· 
ated. This path is necessary to discharge 
the fundamental cable · loop before ,, 
final brush selection and must 
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be cloaed a 111.niawa .or SO 111.lliseconds. 
It it. is desired t,o increaee the incv•= 
ing gl:<>•~p selection pulaes by !ive, operat.e 
the HF kef• Thie key is operated only 
when test1ng troubles on incoming trunks 
common ~o t.lfO o!fice unit.a and a channel 
check is required on t.he second unit. 

11.15 Brush Select.ion, Pinal-RS 
SV:l tch Twx •• 10 • 

When the slow release 103 re­
lay is agat.n DQt 0111al the fundamental 
discharge path ia opened and relay . 
F02 reoperatea to energise the RS 
switch aagnet. ,and cloees the f11nda• 
Mntal for the final brush aelection. 
Pinal brush selection 1 a made the 
ea• as iJ:lcoai.ng brush selection ex­
cept. that t., 11:l nal 10 of arc 5 or the 
RS ewitch and the.• H numerical regis­
t.er keya from the co11nting relay ci""'l -
cuit. · The counting relays and BO and 
PO operate, aa explained before oper­
ating relays 101 and 103 cauaing re­
lay 102 to release and advance the 
RS switch to te.r1111reJ u. 
11.16 Tena Selection Pinal-RS 

Switch'lel'IM. 11 
' 

On tet-wl nal 11 final tens 
■election is me~e. P.elay rs holding 
circuit is again t.,.ansferx·ed to ita 
secondary winding. Relay F02 reop­
eratee to clo•• the t 11odamental and 
energizes the RS switch magnet. The 
counting relay circuit in this case 
includes t..r 1:lnel ll arc 5 ot the RS 
awitch and the T tens row of nwneri­
cal register key. The release of 
relay 102! after the counting relay 
function • complete, allows the 
switch to adYance to t11sr10111al 12. 

11.17 Units Selection J'inal•(RS) 
Switch Term. 12 

Relay 102 reoperates as soon 
as the slow release 10} relay ia nor--1, t.o start final ,,nits selection. 

• 

In this selection the counting relay 
circuit is thru t.wro11nal 21 of arc 5 RS 
Ritch and the U units row or numerical 
register keya. At the completion or the 
selection the operation ot relay 10 
operates relay '101 and 103 which in turn 
releases relay 102 the same as stated 
tor the other selection. Relay 102 
released releaeea the counting relays and 
allvws the RS switch to step to tel"llinal 13. 

11.18 OYerflow or Te'lltale, Incoming Selector 
RS Switch Texm. 8, 9 or 10 

During selections reversed 
battery •Y be received due to an overflow 
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or telltale. Under these conditions the 
or relay which ia in series with the STP 
relay will operate. The or relay op .. 
erated (a) locka t.o ground on relay rs 
operated and operates the OPl relay thru 
relay IA the slow release 012 relay, (b) 
orrates relay IAJ from ground thru relay 
O operated 1 l c) supplies a gro11nr:l f9r 
. holding the RS switch, (d) clo•• in 
part the OFI. inter1-u.pter to the OFL · 
)amp and (e) supplies a ground relay 
1'02 tor operating and locking relay . 
01'3. Belay Iil operates closes the 
0 co~ting relay to the STP relar con• 
tact causing relay Oto operate r 
STP relay is not operated long enough 
and closes a gro11nd from relay or) 
normal thru the TFY key operated for 
operating the BO and ro relays. ('l'his 
ia for incomings having only one po• 
sition reverse battery periods.) the 
STP opereted prevents the operation 
of relays BO and ro. In case the STP 
relay waa operated long enough t,o op• 
era1.e relay O then its release when 
the ft1nt1ameutal is opened at the se­
lector will allow relays BO and 10 to 
operate. On distant office overflow 
or telltale the fundamental will not 
be opened.Lthe release of the slow 
release Or~ relay, s1.arted by the op­
eration or relay orl will remove the 
shunt from the BO and ro relays al­
lowing them to operate. Relay BO op­
erated opens the fundamental. Relay 
ro operated operates relay 101 which in 
turn operates relay 103. Relay 10.3 oper• 
ated will release the slow release relay 
ro2 which causes relay OFJ to op~rate. 
The release or relay F02 will also cause 
the counting relays to release. Relay 
OFJ operated, (a) locks direct to relay 
OFl operated, (b) closes ground to hold 
or reoperate the slow release OF2 relay, 
(c) transfers the front contact of relay 
or2 from the a:r111&ture of relay STP to a 
make contact or relay 102, (dJ opens the 
ground from the a• 1111:1t-ure of relay P'O 1.o 
prevent ~~•rating relay 101 on its next 
operation and (eJ prepares a path to 
flash the orl lamp. The release of re­
lays 101 and F03 cause relay F02 to re­
operate and close the fundamental as a 
trunk closure signal to the incoming 
attached •. Relay 102 also closed gro11nd 
from relay or2 operated thru relay Ol"J 
operated to the O relay operating it and 
releasing the slow release OF2 relay. 
(Min. 200 llli.lliseconds.) Relay OF2 re• 
leaaed opens the sh11nt from the BO and 
PO relays allowing them to operate. Re­
lay BO operated opens the fuotta:: ,antal. 
The circui1. will block in this position 
with the OPL Jamp !lashing as an indica­
ting signal. 'l'he operation or the DISC 
l key in Fi6 • 1 will cause the test cir­
cuit and incoming to restore to nozal. 

• 
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11.19 Test .L Relay for False Operation 
on Cable Charge, Battery Cut-Off 
Incoming-RS Switch - Te1m. 13 

Since this test applies directly 
to the panel battery cut-off incoming 
trunk the call must be set up on the 
trunk directly and not thru a distant . 
office. The test circuit is prepared 
as described in paragraph 11.01 with the 
DOS key nor!i1al and the PRE OPR L &: A RYS 
key operated. When the busy test circuit 
functions and the trunk becomes idle the 
RS switch will advance to tt:n11inal ?. 
The call will then proceed as described 
in paragraph 11.11 to paragraph ll.l? .• 
When the RS switch reaches te; 10J nal 3 on 
a test call to a panel incoming selector 
relay LR operates thru the RPl relay (held 
operated with the (PRE. OPER. A&: L RYS) 
ker operated) thru relay FOl normal. 
Reay LR operated locks to the same 
~round by passed around relay FOl and 
(a) opens the fundarnP.ntal circuit, (b) 
closes the CK relay winding thru its 
continuity springs to the make contact 
on relay FOl thru relay FS normal, (c) 
closes in part a circuit thru the LNO 
resistance and ANO resistance (enough 
resistance should be keyed into the cir­
cuit to prevent a weak L relay from oper­
ating falsely on the check condition) for 
later use ir, checking for a false oper­
ation of the L relay in the incoming 
trunk, (d) closes a ground for locking 
relay CK (e} closes ground thru relay 
CK nor111cel to operate relay F02 which clo• 
ses the counting relay locking circuit. 
(f) closes ground to the aro1nture of re­
lay FOl for use in operating relay CK 
later, (g} closes the OFL interrupter 
thru the CK relay no1·1oal: to the n11mher 4 
counting relay, for use in timing the 
test interval and (h) closes a supple­
mentary ground over lead "STl" to the No. 
5 Crossbar Interrupter Circuit "ZS" 
option. The operate circuit of relay 
LC is carried thru relay FOl normal to 
prevent a false operation of relay CK 
due to the slow release of relay Fol 
after final units selection. Under this 
condition the fundamental being open in 
this circuit, the L relay of the panel 
incoming is closed across the line for 
incoming advance causing the cable to 
be charged thru the L relay winding. 
The OFL interrupter operates counting 
relays, 4, 4', 3, 3', 2, 2', 1, 1 1 , O, 
BO and FO. During this t ~ rne int11Sl'Vt1l 
the incoming and final selectors advance 
and the L relay in the incoming is con­
nected to the fundamental for incoming 
advance and may operate as t.he cable 
charges and thus cause the incorning 
swit.ch to advance to trunk closure pos­
ition falsely. The operation of relay 

, 

FO operates relay Pol. Relay FOl oper• 
ates relay CK. Relay CK operated, (a) 
locks to relay 10, (b) closes the •n~ 
lead thru the wi nC11ng of rel.a y CH thru 
the LNO resistance thru the ANO re­
sistance to the "FT• lead, (c) opens 
the OFL interrupter circ1.11t (d) re­
leases the F02 relay and (eJ closes a 
supplementary ground over lead •STl• to 
the No. 5 Crossbar Interrupter Circuit, 
"ZS" option. Relay F02 released, re­
leases the co11nting relays including : d• 
lay FO which starts the release of the 
slow release Fol relay. I£ the L relay 
operated and advanced the incoming · 
falsely the test circuit will block in 
this position. If the L relay did not 
operate falsely the current thru the 
winding of polar relay CH wl 11 cause it 
to operate {Grd. Tip &: Bat. Ring.). Re•· 
lay CH operated closes the ground thru 
relay Fol operated to operate relay CK 
thru the ANO relay no1·e·al to the DB gnet 
of the RS switch causing it to energize. 
When the slow release Fol relay is re­
leased the RS switch will step toter• 
minal 14. When the RS switch leaves . 
t11:1r 1111 nal 13 relay LR releases and re­
leases relay CK. 

11.20 Incoming Selec~r, Non-operate Test 
of L Relay, RS :nritch Term. 14, 

This test is rna~e only when 
connected directly to the panel · 
incorning. With the RS switch on ter• 
minal 14, ground from arc 1 Will operate 
the LNO relay thru the RPl relay oper­
ated thru the FOl and CK relays no:r·••l• 
Relay LNO operated locks to the same 
ground by passed ground relays FOl 
and CK and, (a) closes ground thru re• 
lay CK no1·111e l to operate relay 102, 
(b) closed ground to the FOl relay for 
operating relay CK! (c) closes the FT 
lead thru relay ST separated thru the 
RF;.J~elay operated thru the ANX relay 
no . l thru LNO operated, thru the 
wind,ing of relay CH through the LIO 
resistances, thru LNO relay operated 
thru .the winding or relay CH through 
the UlO resist.ances, thru LNO relay 
operated to the •FR• lead thru the STl 
relay operated, (d) closed gro11nd tor 
locking the CK relay, (e) closed in 
part the circuit f()r operating relay 
CK thru its continuity contacts, 
(f) closed the OFL interrupter thru 
the CK relaf normal to J\11mber 3 co11otiQf 
relays and lg) closes a suppl-:-1, vntary 
ground over lead STl to the No. 5 
Crossbar Intwxrupter Circuit, •zs• 
option. · The, t relay oft he panel in•·. 
coming selector is given a non-operate 

• 
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teat in ite incoming ad•ance position 
over the •rr• and "FR" lead bridge 
which inclQdea the CH relay winding. 
The on intei1·rupter operates i,11m'l)er .3 
counting relay on its first make period 
af'ter relay I.KO operates and operates 
the prl11!A rela)' on its first open 
period. The balance or the counting 
relays 2 to Oare operated on subse­
quent int11111·1·uptions of OFL inte1·1·upter. 
This tine coyers one sequence switch 
start in the incoming selector plus 
misc. ot.ber relay ti::ies. Relays BO 
and .FO are the last or the counters to 
operate. Relay FO operates relay FOl. 
Relay FOl operated closes ground thru 
the I.HO relay operated to the CK relay 
causing it to operate, and thru the 
CH relay if operated to the RS swit~h 
magnet causing it to energize. The 'CH 
polar relay will be operated if the\ 
relay remained normal during the non~ 
operate test. (Grd. Tip and Bat. Ri~ 
of Trk.). Ii', however, the L relay r 

had operated during the non-operate 
current interval the incoming will be 
advanced to tnmk closure position 
whale the current thru the CH relay 
winding will be reversed causing it to 
remain normal .• With the CH relay nor­
mal the path to energize the RS switch 
is open and the circuit blocks. Relay 
CK operated releaaea relay F02 and 
opens the OFL interrupter circuit. 
Prior to this test the proper L relay 
non-operate coapensating 1 esistance 
keys should be operated to lim1t the 
cur1ant thru the L relay as near as 
possible to its non-operate test value. 
Key RICR-20000 is used to compensate 
for the repea~ing incnm1ng selector L 
relay non-operate except where the L 
relay is required to operate, in . 
incoming advance position, in parallel 
with a noninductive shunt. In case 
tests are made of repeating incoming 
selectors using minimum trunk compensa­
tion, the L relay non-operate test shall 
be omitted~ · 

11.21 Incoming Advance-RS Switch 
Tll!II •• l 5 

• 

When the RS switch reaches 
teT"•oinal 15 relay IA operates from 
ground on arc 1 tbru the RPl relay 
operated. Relay IA operated, (a) con­
nects ground thru 1'8lays F03 end CK 
norml to operate relay F02, (b) closes 
the FT l•e~ thru relay RPl operated 
thrµ relays ABX, LMO, CK and LR nvru,al 
thru relay F02 operated, AV relay nor­
aal thru the windings of relay STP 
AV re y nut•::•a\ thru the,,..,,BO relay 
no thru relay FOl noroal thru the 
"PRI and "TD" windings or relay or 
in parallel to FR lead thru relay STl 

operated, (c) prepares the operate 
circuit of relay IAl, (d) supflies a 
lock ground for relay OF and· e) closes 
the "Ter." winding of OF relay in 
parallel with its "PRI." winding. 
The incoming L relay and the STP and 
OF relays operate in this reversed 
battery fundamental circuit. The op­
eration of the incoming L relay causes 
the inc.oming to advance to the trunk 
clo~re position. Relay OF operated 
locks to relay IA operated and oper­
ates the IAl relay. Relay IAl oper­
ated closes the ground from OF2 oper­
ated thru relay OF3 normal thru the 
STP relay operated to the O counting 
relay, and closes ground from relay 
OF3 normal thru the TFV key operated 
for operating the BO and FO relays if 
the STP is not operated long enough 
to operate relay O. This path is 
only needed on incoming trunks that 
give a short reverse battery period 
and is under control of the TFV key. 
The IAl relay has a sequence contact 
arrangement which insµres that the 
ground thru the STP relay will close 
first. When relay STP releases due 
to the fundamental being opened at 
the incoming as it advances to trunk 
closure the shunt is remoYed from the 
BO and FO relays, allowing them to 
operate. Relay BO opens the fundamen­
tal circuit and relay FO operated op­
erates relay FOl and F0.3. Relay F03 
operated releases relay F02. Relay 
F02 released holds the fundamental 
open, allows the RS switch which was 
energized when F02 operated to step 
to terminal 16. 

11.22 Test or A Relay for False 
Operation Battery Cut-Off 
Incoming. RS Switch 
Tclido 16 

This test is made only when the 
test circuit is connected directly to 
the incoming. · With the RS switch on 
terminal 16 a ground is closed thru 
relay RPl held operated, thru relay 
FOl normal to operate relay ANO. Relay 
AHO operated, (a) locks to its operate 

.ground by passing around relay FOl, 
, ( b) operates x elay ANX ( c) opens in · 
,part the O relays locking circuit leav­
ing it under control of 8 lalay, (d) 
,closes ground from relay ,02 operated 
to the ar1-1e+-ure or relay CHl. (d) closes 
the contact or relay CH to~ counting 
relay and (e) opens the circuit between 
the contact of 8' and the a, otature of 
7' relay. Relay ABX operated, (a) 
closes ground thru the F0.3 and CK relay 
nor111&l to operate relay P02l (~) closes 
the "FT" lead thru relay ST operated 
thru relay RPl operated thru the ANO 

• 

• 

• 

• 



• 

• 

• 

• 

CD-95476-01 - ISSUE 7-B 

resistances thru the LNO resistances 
thru the windings of relay CH to the 
ANO key. (The ANO key being normal 
this circuit is not completed) (c) 
closes the winding circuit of 7 count­
ing relay to the OFL interrupter and 
(d) transfers the armature of relay FO 
from direct ground to ground thru the 
PRE. OPR. A & L RYS. key operated. 
Under this condition the OFL interrupter 
operates in sequence the 7, 6, 5, 4, 3 
2, land O sets of counting relays. 
This time covers the elevator return to 
normal cf the final selector plus three 
sequence switch starts, one in the 
final selector end two in the incoming 
selector. Relay FO operated, operates 
the FOl 1·elay which in tu::--ri releases 
relay F02. Relay F02 when operated 
energized the RS magnet thru arc 4 and 
closed the lock circuits of the count­
ing relays. Relay F02 released, 
allowc· the RS switch to step to ter­
minal 17 and releases the counting 
relays. Relays ANO, ANX and RPl re­
lease as the RS switch leaves terminal 
16. In case of a failure the incoming 
will be returned to normal falsely. 
When the TL relay in Fig. l operates 
and closes the circuit to the super­
visory Fig. 4 the L relay of the incom­
ing will be across the tip and ring 
lead and should not operate, thus the 
failure to receive supervisory flashes 
will be an indication of failure. 

11.23 Circuit Restores to Normal 

Position 17 is a pass-by posi­
tion on all tests except a test of a 
P.C.I. trunk thru a distant office. 
Positions 1a and 19 are passed by if 
the DOS key is normal or if the DOS 
and RPl keys are both operated. On 
terminal 20 ground thru arc l operates 
relay AV. Relay AV operated, (a) locks 
to the STl relay operated, (bl changes 
the SDR lamp from 120 IPlwl flash to 
steady and (c) transfers the winding 
of relay STP from the fundamental to 
ground and battery thru resistance AN. 
This is done to condition the STP relay 
for future use. Relay STP operated 
closed ground from relay OF2 operated 
thru relay OF) normal thru relays AV . 
and FTl operated to the "AV" lead. 
Ground on the "AV" lead to Fig. 1 oper­
ates relay TL and causes it to transfer 
the fundamental to the supervisory 
Fig. 4 and opens the "ST" lead. The 
"ST" lead open releases relay STR. 
Relay ST released, releases STl relay 
and causes the OF2 and the counting 
relays, or the OFl relay if operated 
to release. Relay STl also closes 
ground to the brush of arc 2 of the RS 
switch causing the switch to return to 
normal by self-interruptions. 

11.24 Rapid Advance of RS Switch 

In case both the ANO and PRE. 
OPR. A & L RYS. keys are normal 
when a test is made the RFl relay 
will release on terminals 13, 14 and 
16 and the RS switch will be advanced 
thru terminals 13 and 14 by ground on 
the PRE. OPR. A & L RYS. key normal 
thru arc 6, thru terminal 16 by 
ground frorn key A~!O normal thru 
arc 6. 

11.25 ?Ion-Operate Test of a Relay 
Crossbar or 24V Panel In­
coming - Test Call to Busy 
Lines - RS Switch Term. 16 

• 

This test is made with the test 
circuit connected directly to the incom­
ing whose A relay is to be tested. Set 
the TH, H, T and U numerical register 
keys to select a busy line. The ANO 
key will be operated in making this test. 
After selections are completed, the RS 
switch advances to terminal 13. Ground 
from the PRE. OPR. A & L RYS. key nor­
mal thru arc 6 or RS switch advances 
the RS switch to terminal 15 where in­
coming advance is made the same as ex­
plained in paragraph 11.21 which causes 
the switch to step to terminal 16. 
On terminal 16 relay RPl is held thru 
the ANO key and RP relay operated. 
Under this condition ground from arc 
1 operates the ANO relay thru the RFl 
relay operated when relay FOl is nor­
mal. Relay ANO operated, (a) locks to 
its operate ground by passed around re­
lay FOl, (b) operates relay ANX, {c) 
opens in part the O relay's locking cir­
cuit leaving it under control of 8 re­
lay, (d} closes ground to the armature 
of relay CH from relay F02 operated 
(e) connacts the contact of relay CH 
to 9 counting relay winding and (f) 
opens the circuit between 7 relay and 
g, relay. Relay ANX operated, (a) 
closes the fundamental as follows "FT" 
lead thru ST-1 relay operated thru the 
RPl relay operated thru relay ANX oper­
ated thru the A relay non-operate re­
sistance thru relay ANX thru the L 
relay non-operate resistance thru the 
winding of relay CH thru the ANO key 
operated thru the ANX relay operated 
thru the STl relay operated to the "FR" 
lead, (b) closes the winding of 7 relay 
to the OFL interrupter, (c) closes a 
ground to relay FOJ for operating re-
lay F02 thru relay CK normal and (d) 
transfers the circuit on the armature 
of relay FO from ground to the make con­
tact of relay 9 thru the PRE. OPR. A & 
L RYS. Under this condition the CH relay 
operates in series with the trunk A re-
lay and the A relay non-operate · 
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resistance, cau9'is the 9 counting relay 
to operate and~ioses ground rrom relay 
F02 operated thru relay ANX operated thru 
OFJ nc,1mal to the a:ru1eiture of relay FO. 
_This a1•1·angem..int checks on the operation 
or the CH and 9 relays. The OFL in­
terrupter will cause the 7, 6, 5, 4, 3, 
2, 1 and O counting relays to operate in 
sequence. The FO relay operated operates 
relays FOl and FOJ which releases relay 
F02. Relay F02. when operated energized 
the RS switch magnet thru arc 4 and 
closed the lock circuits of the counting 
relavs. Relay F02 released allows the 
RS switch to step to t~xmlnal 17 and 
releases the counting and the FOl re­
lay. Relays ANO, ANX and RPl release 
as the RS switch leaves te1minal 16. Ir 
the A relay in the incoming trunk should 
operate on its non-operate test current 
during the counting interval, the in­
coming circuit will advance and close the 
busy line signal to the test circuit. 
The busy line signal will cause inter­
rupted reversed battery to be connected 
to the ~H relay causing it to release 
and reoperate. Relay ~H operated causes 
the 9 counting relay to operate. The 
release of relay ~H will allow the 
shunted 9' relay to operate and the next 
reoperation of relay ~H will operate 
relay 8. Relay 8 operated opens the 
operating circuit of relays BO and F~ 
thus preventing the operation of relay 
FOl. Under this condition the circuit 
will block. The time counted in this case 
ia based on a busy line 7l11mher on which 
the incoming selector does not have to 
wait on a pickup interrupter before ad­
vancing to the ringing positicn. 

11.26 Advance for P. c. I. 
Thru Distant Office 
Figs.Band D with tr Option 

The RS awitch in this case is 
advanced from te1minals 7 to tenninals 
12 and 15 by groy11d thru the RP relay 
no1ual thru arc 6 and thru t~xulnals 
13, 14 and 16 by- ground thru keys ANO 
and PRE. OPR. A &. L RYS. nc,11111111. When 
the RS switch reaches t&zminl.'1 17 
ground from arc 3 .thru the DOS class 
~•Y operated is closed to the "GIG" 
lead to the.call indicator pulsing 
Figure 5, · to operate the t;I relay when 
either the P~ID or PCIT class keys are 
operated. 

12. 

12.1 

'fii:STING P • C. I • 
TRUNKS, FIG. 5 AND 

P:.eparation 

"ZG" OPTION 

uaJls may be made to panel call 
indicator tend.nations as follows: 

a. Four or fiYe digits, panel call 
indicator pulsing di~ect to 
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panel call indicator. The digits 
would consist or TH, H T and U 
for four digits. The ~TA depressed 
if required wuld be the fifth 
digit. The PCID key is operated 

· in addition to the numerical regis­
ter key depressed. 

b. Two digits revertive pulsing 
thru distant office, consist­

ing of the distant office brush and 
group selections. These t-wo digits· 
would be set up by depressing a key 
in the T.A.N T and TAN U rows for the 
distant office brush and group 
reapectively •. The next four or 
five digits e~ required can be 
pulsed with PCI pulses to the panel 
call indicator on the trunk. The •. 
DOS and the PCID keys are operated 
for this type of call in addition 
to the register keys depressed. 

c. Six or seven digit, PCI pulsin~ 
thru Sender Tandem or Tandem 

PCI trunks. Th~ six digit would 
consist of the TAN, T, TAN, H, TH, H, 
T and U for six digits and with the · 
STA digit for seventh digit. The 
P~IT key is operated in addition 
to the register keys depressed. 

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

Tandem PCI trunks. The seven 
digits would consist of the TANH, 
TANT TAN U TH, H, Tan~ U with 
the sfA key Aepressed for seven 
digits. The PCIT key would be op,­
erated in addition to the register 
keys depressed. 

The trunk compensation keys are 
operated in addition to the regis­
ter keys and either the PGID or . 
PCIT keys as described aboye. The 
trunk test jack is then patched to 
the test.circuit test jack, the 
TSTl key operated and the busy test 
is made as described in paragraph• 6.01 
and 6.02. When the PCID key is OP­
erated it cperates relays P~"I and 
PCID. When the PCIT key is operated 
it operates relays PCI and PCIT. 
The operated PCI relay transfers 
one contact on Keys 3, 5 or 7 or 
the "TH" row· and one contact on 
Keys 6, 7 or 6 or the •H" row from 
use in revertiYe pulse tests to 
use in PCI tests. The transferx ed 
contact is thereby made available 
for use in closing a circuit to op,­
erate relay PR in the PCI pulse 
periods required by the Key de­
pressed. When the PCI pulsing fea .. 
ture is required only for Pl..'I direct 
trunks the T, W and Z optione are 
wired. When in addition to pulsing 

• 
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5 digits PCI direct it is required 
to pulse 3 digits tandem PCI the V, 
W and Z options are wired •. When 5 
digits PGI direct is required and 2 
digits for PCI tandem the V, Y and 
Z options are wired. The .operation 
of the PCID relay operates relay 
RPCI, Fig. D, and will cause the CI 
switch to advance to te1"U1lnal 7 if 
it is not already on terminal?. 
The operation of the PCIT relay for 
three digit tandem will advance the 
CI switch to position 1. The opera­
tion of the PCIT relay for two digit 
tandem will advance the CI switch to 
te1minal 3. This gives the CI 
switch three different start posi­
tions l, 3 and 7. When the busy test . 
circuit has functioned and the trunk 
i.a idle the ground on the ST lead 
from Fig. l to Fig. 3, to Fig. D, 
will operate the STR relay in Fig. 3. 
The operation of the STR relay in 
Fig. 3 will close ground thru the 
RPl relay and DOS keys notmal if 
Fig.Bis 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. 

12.02 Panel Call Indicator Direct Trunks 
Class Key PCID Operated 

The operation of relay CI ex­
plained above also, (a) opens the return 
to normal ground for switch CI, (b) 
closes ground for locking relay CI and 
for operating relay 002 thru relay 001 
for later use, (c) closes the funda­
mental tip thru relays OFZ and OFY nor­
mal thru the windings of relays CG and 
OFG thru relay Gil noxmal to the "FR" 
lead, (d) closes ground thru relay OFC 
noI"mal to operate relay Cil when relay 
GGl operates, (e) · closes ground thru 
relay SP no1111al to cause the PGC .relay 
to operate towards its back contact and 
(f) closes the PGl relay to the back 
contact of relay PG~. Relay 'PGC is 
ca1·1·ied to this contact for test pur­
poses 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 cir­
cuit and relay CG operates the slow re­
lease lX11 .relay. Relay CGl operated, 
operates the 002 relay from ground. on · · 
relay CI operated. Relay CG2 operated', 
(a) prepares the circuit for holding . 
the 00 relay in the fundi-01 .. ntal circuit 
after relay i.;11 is operated, (b) closes 
ground from relay GI.operated thru·re­
lay OFC normal to· operate Cil relay • 
(c) connects the SDR lamp to the SDR 
inte1·1-upter. Figure l, (d) closed a 

holding circuit for relay ~Gl thl"ll re­
lay OFX no1°1oal to the Gil relay no1111al 
and (e) opened the operate circuit cf 
relay SP. Relay Cil operated, (a) 
locks to relay CI operated, (b) pre­
pares relay PGG for pulsing, causing it 
to operate relay PGl thru the PGJ and 
FPl relay noiroal, (c) supplies ground 
for locking relays PG2 and PG3 and 
ground to the a11oature of relay PGC. 
This ground is used tor operating relay 
SP when CO2 relay releases, (d) closes 
ground to the brushes of arcs 1 and 2 
of t~e CI switch for use in operating 
the PR, PT, 1-2 and 3-4 relays thru 
the register keys which were previously 
operated, (e) transfers the fundamental 
leads on a continuity basis to hold 
the GG relay circuit closed thru relay 
002 operated, (f) transfers the hold 
circuit of slow release relay CGl on a 
continuity basis from its break contact 
thru the SP and PG2 relays nc,1n1al, and 
(g) closes the operate circuit of relay 
PG2 to the PGl relay. Relay PGl oper­
ated operates relay PG2. This circuit 
waits for the call indicator pulsing 
lcop to be substituted fer the trunk A 
relay battery and ground in the PGl 
trunk. When the fundamental leads of 
the trunks are connected to the control 
circuit the battery and ground thru the 
trunk (A) relay is removed and the PGl 
ccntrol circuit bridge relays are sub­
stituted. Under this condition the 
CG relay releases and if the PG2 relav 
is operated at this time relays CGl · 
will also be released. Relay cG1 re­
leased releases relay 002. · Relay CO2 
released, (a) transfers the "FT" and 
''FR" leads from the trunk test relay 
GG circuit to the pulsing circuit thru 
relay FP normal (b) opens the Gil relay 
operate circuit, and (c) operate the SP 
relay to ground on relay Cil operated. 
Relay SP is the pulse start relay and 
causes the pulsing relays PB, PGl, PG2 
and PG3 to function to send out the 
call indicator pulses over the funnamP.ntal 
leads to the Pi.;I control circuit in 
the distant office. Relay SP oper-
ated also, (a) supplies ground for 
energizing the CI switch thru the PGl 
and FPl relays no1mal, (b) closes ground 
from relay Cil cperated t.hru the i'Gl · 
relay operated to operate relay GR and 
(c) closes in part the ci+cuit to oper­
ate the AV relay, figure 3 "S" wiring. 
Before relay SP operates the relays in 
the. pulsing circuit are. as tollows: 
Relays PGl, GR and PG2 are ;operatedJ 
relays PG, PG3, PT and PR are .noI"!Du •. 
12.03 Pulse Timing . 

When relay CI operat~~ it · 
causes relay PGI.: to operat:e to lta 
back contact. The operation of l. tslay 

·• 
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SP connects the front contact of relay 
POC to the :SC resistance to battery and 
to the negative side of pr1.Dl8"'"J winding 
and the poe1t1ve aide of the secondary 
v1nd1ng of relay POC. '!'his isto pre­
pare the circuit for releasing POC arter 
it is operated. · 1'b1s transfer also 

· ~aaoved the circuit which causes 1elay 
POC to operate towards .it.a back contact. 
Under this condition grn 11n~ from relay . 
Cil operated s~unta battery thru resist­
ance BH and starts.to operate rela7 PGC 
on the pr!ma17 winding, at the same 
tiae the g condenser discharges tbru 
the secondary winding of rela7 PG to 
cause 1t to be slov operate. Under 
this cond1 tion the c11rrent tbru the 
prtmary winding ot relay PG is tend­
ing to operate it vt&1te the conden-
ser discharge current thru 1ta 
a~conda17 v1nd1l'.8 tende to ~old it 
on ite back contact. When nond'9Ueer B 
111 discharged to the point where the 
cw-rent tbru t.be eecondarr Y1Dd1 "8 is 
lov enough relay POC Will operate -na 
its pr 4me:ry v1nd1ng. As •oon ae relay 
PGC is operated ground from Cil 1elay 
1e coonected to abunt reetatance BC 
to reverae the cvrent in 1te prillary 
winding. !b.1e start• tt:e·re1ea•e 
cycle of the POO ·relay. Relay PGl 
releases when rela7 PGC operates. 
fl e retarding of the opeKte and re­
lease ot i-elay PGC due to the 0011-
denaer cu: ent st••• the proper pulse 
t1111ng. Relaya POC and PGl vill con­
tinue to operate aiad Mleaae· ••·· 1ong 
u the en au 8P re1a79 are opel."&ted. 

- . --

' 

.!be 1'01 NlllJ. operated oper­
ates :tbl·PG2 relaJ tmou relay Cil 
opeNwcl. -l&j PGl · operated and 
relay CG2 a · 1 •tart.e tbe tint 
pulse out . ov•r tbs t•e•da-,ntal. !'he 
tint pul•• s-r1CK1,; ~t-h the CI sVitch 
aa te1'11ul 7, ~1 be' open or·. 1 t •1 
be a ligbf. pc»1tlft pul•e, growid on •n• lead au. ld:Sll iue1.atance battery 
011 the •ft~ 1.a•; · 'O.pnding upan. the 
etat101111 '1"8gl.•ter 1cM' operated• · · 
Grc-etnd b<¼ the en '1ela7 opeNted 1s 
auppllecl lo tba_ •br\labh .ot · attca ·1 and 
2 or tbl CI &ifltoh, . tl•1•}'( tend.Dill 7 
ot eacb arc -to ;U.. ,utt1>• toe gt.a ter 
_DJ• -X. can' the 11.eJ';~•ed: 1• a 
cod• 11qutnug a- pa■it~ve Jt1•1•• iii . 
tint s-riod a ~t. will be eloeed . 
b7 t'::• klt1' ~ potti-d thl'u 'tel'aiaal 1 .. 
to os-rate Nlat n. Rel.a'JII ff and · 
PB •1 alao be opente4 u a ...reeult. ' 
or nlaJ 1-2, ~, . . .. ted_ 1>1 u. 
atat10ll DJ• ••llllt .. -opel'&te4 1n · 
tl,1 • - wa, tbs ft y;. t.•; dPH8 ted 111 '· 
tbl tiN t pa.lee period •n4 the PR . 
Nlay 1n tbe ••coad pul•• period thua 

·,·,!;.. ' . ;·- ' ..... , 

• 

causing a positive pulse to be sent 
in the first period and a heavy 
negative pulse in the second period. 
The first pulse 111 ended vhen relay 
POl is released as a result of the 
PGC relay operating.· 'l'he release 
of relay POl starts the second 
pulse period of the station.a digit 
and energizes the CI svitch 11agnet. -'l'he second pulse period, as shown 
by the pulsing chart on the drawing, 
can either be a light or a heavy 
negative pulse, 1.e., battery on 
the ''PR" lead and ground on the 9 PT" 
lead and, depends upon which station 
key is operated. '1'he PR relay is 
always operated vhen a heavy nega­
tive ls to be sent. When relay 
PGC releases the next t1ue, relay 
POl operates and CI switch steps. 
'l'he tendaals al'8 strapped stagger 
fashion on t~ CI switch so that 1f 
one of the control relays PT, 1-2 or 
,-~ are operated, for uae in tbe 
pulse period Vbich obtaina when the 
switch steps they w111 remain oper­
ated thru the bridging brushes and 
t6r111 nale. Relay PR hove..,er, 1a 
carried thru arcs~ and 5 in auch a 
vay that the PR can only operate on 
the even t&&inals 1r·re1a1 PG2 1s 
n ... r11el · and on the odd tern11nals if 
PG2 r.elay ls operated. This 'lr1'9np­
ment is to prevent the poes1b1lity of . 
a talse heavy negative pulse at the 
time the CI switch is •e Ayling tbe 
digit ahead. ·ti;,a third pulse period 
starts vhen the PGl relay operates 
and •1 be an open or a light posi­
tive pulse ae in the tiret pulse 
period. '1'he CI avitch vill step 
to uvetnal 8 keeping cloeed tbe 
circuit to the PT relay it it is 
operated. At· the end or the third 
period relay POC operates and re­
leaeea relay PGl tor the fourth pulse 
period, and to energize the CI magnet. 
The tourth pulse period •1 send a 
light or a heavy negative pulse the 
s•;i,. as period tvo. At the end ot 
the fourth period. relay PGl 1a again 
operated allowing the CI switch to 
step to t-.1111nal 9 tor the first 
pulse period ot the thousands digit. 
Baoh digit-baa tov pulse periods 
and the CI BYitoh.etepa at the be­
glnn1n.g ot the f'1rat and tbildpulae 
periods except the tirat period ot 
the tirat digit in a train or pulses. 

' 
• 

12.05 Hea¥7 Positive Pulse, •s• Option 

Vben the last pulse or the 
pulse chain is sent th• CI avitch 
etepe to te.1 11'Ull 17 v!,ere 8l'v•m" 

7 
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from relay Cil operated thru, the 
brush of arc 1 CI switch is closed to 
operated relay FPl. Relay PFl oper­
ated, a locks to relay SP operated, b 
opens the high resistance battery used 
for light negative pulses, c opens 
the CI magnet energizing path, and d 
closes the ground thru back contact of 
relay PGl .used to step the CI switch,· 
to the winding of relay FP. The PGl 
relay operates to allow the CI switch 
to step to t&rmln;:il 17 and is operated 
during a pulse period to give an open 
pulse before relay FP is operated. At 
the end of this period relay PGl re­
leases causing relay FP to operate. 
Relay FP operated, a opens the circuit 
to relay PGl, b closes· the ''FT'' lead 
to the lov resistance battery, c closes 
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 3. 
At the end of the pulse period relay 
PG? is released closing ground from 
relay Cil operated, thru relay SP oper­
ated thru the FP relay operated over 
the "Av'' le::id to operate relay AV in 
figure 3. Relay AV operated in the 
revertive pulsing figure 3, will func­
tion to cause ground to be closed to 
the ''A.V'' lead to the TL relay of the 
connector figure l causing it to oper­
ate. The operation of the control TL 
relay causes the STR relay in the re­
vertive pulsing figure 3 to release 
and transfers the fundamental leads 
to the supervisory figure 4. The re­
lease of relay STR, a opens the oper­
ate circuit of rela1 CI causing it 
to release and b releases relay Cil, 
c closes ground to the brush of arc 4 
CI switch to cause it to return to 
nor1oal. The trans fer of the ''FT" 
and ''FR'' leads terminate the heavy 
positive pulse. Relays CI and CI 
released restore the pulsing circuit 
to no1•111a1. Relay Cil also a releases 
relay SP, b opens the circuit thru 
arcs 1 and 2 of the CI switch used 
to operate relays PR, PT, 1-2 and 3-4, 
c opens the operate circuit of the 
PG2 and PG3 relays, and d removes 
grounds t'rom the 11AV11 lead. Relay SP 
released, releases relay FPl and com­
pletes restoring the pulsing circuit 
to nor1ua1. 

12.06 No Heavy Positive Pulse, "R'' Option 

In this case relay FPl operates 
to close the ground which is used to · 
operate the FP re1a7. to the winding of 
relay AV over lead 'AV" in figure 3. 

• On the release of relay PGl, the CI • 
switch steps to te?'lllinal 17 and closes 
the circuit to operate the AV relay. · 
Relay AV locks and causes the circuit 
to restore to normal as explained 
above in paragraph 12.05. 

12.07 PCI Tandem or Sender.Tandem 'l'runko -
Class Key PCIT Operated 

In this case the operation of 
the PCIT class key will oper~te the 
PCIT relay which will cause the CI 
switch to. step to te1-mlnal 1, for 
three tandem digits or to terminal 3 
for tvo tandem digits. This circuit 
is traced from ground on relay CI 
no1"Jiial thru arc 3 brush and . te?"Jiiinal 7 
thru the PCIT relay tbru the CI switch 
interrupter contact to the magnet, 
causing it to step off te1'1Alnal 7 which 
is the direct call indicator start 
position to te1-mlnal 1 with V wiring or 
te?·mlnal 3 with Y wiring. On tandem 
calls three extra sets of pulses, the 
tandem hundreds TANH, tandem tens 
TAN T, and the tandem 11nits TAN U, may 
be sent before the pulses for the 
n11mP-l'ica 1 digits . The circuit advance, 
and releases the same as explained 
above for direct call indicator •. In 
a two digit area where three digits 
are used for tandem operation, the 
key set up of tandem keys should 
correspond to the digits that are sent 
out by the subscriber's sender to 
the tandem call indicator and sender 
tandem ot'fices. 

12,08 Discharge of Cable Between Pulses 

At ths beginning of the first 
and third pulse periods if a positive 
pulse is not to be sent, PT relaf. nor­
mal, ground is connected to the 'FT" 
lead from relay GR normal thru relay 
FT normal. This ground is maintained 
until relays PGl and OR operate which 
they,do in cascade at the end·of 
the ~econd and fourth pulse periods 
Relay PGl in operating closes ground 
to th'e ''FR" lead and the combination 
of th~ GR non11a 1 grotmd on the "PT'' 
lead and the ground on "FR'' When relay 
PGl operates gives a gro11nd period 
on both sides of the fundamental which 
will discharge the cable and thus pre­
vent a false operation of the SB+ rels7 
in the call indicator control circuit. 
This ground period occurs fr0111 the time 
springs lT and 2T or 1B and 2B of relay 
PGl make contact 11ntil 1 and 2T of 
relay GR are opened. 
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12.09 PCI Ovel'tlov Tut 'l'bl'u Dietant Office 

Rela:, CI v11l OJl:IIMte in thie case 
trca gr,ound on arc:, or the RS evitch in 
the. revertive -pula1~ figure :,, thru the 
DOS key, over lead 11CIO". Rela:,B CG and 
OPC Y111 operate 1n eeriee in this case 
U -the batt.•J"J vtll be Ie'l/ereed, Relays 
COl and CO2 will aleo operate as on a 
regular call indicator trunk test but 
relay OPC be1.:0g operated opens the oper­
ate ground tor relay Oil. This prevents 
the CI pule·ing circuit fJ'i)lo etart1ng. 
Relay OPC in operating locks to the 
Cl relay operated and operates relay 
OPX thru relay en nc..r••al. Relay OPX 
operated, a locks to the CI relay oper­
ated thru relay OFC operated., b closes 
ground thru relays OPX nc,T-::al to eta~t 
the ''P.C.I ." 11opl4laer., c closes the · 
PG2 and PG3 relay operate path, d 
short circuits the CG relay wtnding t 
reduce the resistance of the circuit 
to insure operating the distant office 
~olar relay and e closes the windings 
or rela:,e OFY and OPZ to te:r1111nals 9 
and 11 respectively or arc 6 CI selec­
tor. Under this condition the conden­
ser tiaed 1nter:rupter tuncti0kl9 to 
operate and release the PGC and POl · 
relays which steps the CI switch to 
teHAinal 9 vbere relay on operates tc 
cpen the tu.ndo■•Antal to allow the die -
tant office polar relay and aeeociated 
rela:,B to 1eleaae. 'l'he 111puleer con­
tinues to step the CI svitch a'D() the 
Oft rela7 1 oleasee vhen the brush 
leaves te11111nal 9 to cloee the t'Unde­
•ntal tor trunk' cloeure. When the 
CI aritch N$cbP8 term.nal 11 rela:, 
OiZ 111 operated thru relay OPX oper­
ated. Relay OPZ operated again opens 
the tundaatntal, stops the J•1pulser · 
and lights the ·01'l..,_l"111p as an indica­
tion ot an overnow or Telltale of the 
tvo-vire office ■elector. When the 
dieconn,.otkeJ 1n the connector Pig. 1 
1e operated the, circuit vill tunction 
to release the CI rela1 which in turn 
v111 :releaee'the 0~ OFX atld OP!' :re-
la:,s and oaus• the CI svitoh to return 
to no:rmal. 

12.10 Pulsing_W\abers Over 10,000 
. . ' -

Ir it ie daeired.,cto aend pulses 
tor nlabe:ra ·10,000 01' above, the 1 Key 
ot tbe·atattone 1'0tl will be operated. 

- . 

-

There will never be a p11mber of 10,000 
or over which will also have a party 
designation. If the ~nmher desired is 
not a party line or a 1"1i1rnber 10,000 or 
above then no key in the station row 
need be operated. If no key ls operAted 
in the stations row the circuit will 
function to send an open in the first 
and third periods and a 11~ht negative 
pulse in the second and fourth periods, 

-
12.11 Misc. Conditions 

Relays PG2 and PG3 are used to 
steer the PR and PT relay circuit to 
the proper pulse periods. 

Relays 1-2., }-4 and POI are 
used to multi ply the c1rcui ta fre111 the 
nuaerical register keys to the PT and 
PR relays due to the lack or contacts 
on certain register keys. 

Jack PGC 1s provided for making 
current flow teats and per cent. 18811'.e 
break tests of the PGC relay. 

1:,. TESTDIO MULTI-PH!NUEifCY PlJI.BIJG 
·I'ltO.NKS 

1:,.01 wlllK Start Pulsing Signal 

A WDIK start pulsing a:fgnsl 1e 
given when a trunk 1a seized vlth OB 
HOOK called subscriber supervision. 
The polarity ot the t:run~ 1s changed to 
OPP HOOK supervision when the sender 
is seized and changed back to OB HOOK 
supervision when the sender is ready 
to receive i111Pulsea. 

The 'WIIK type of pule ing a, gna 1 
is also Wied in a 1111mb".tr or cases by trunks 
working with an originating sender that 
1s arranged to receive a VE1•Y DIAL pulse 
start s181lal. In these caaee the origi­
nating sender introduces a time delay suffi­
cient tor the OB HOOK trunk supervisory 
signal to travel to the distant end or 
the trunk and to return before the eender 
recognizes the trunk. 'l'his teat circuit, 
however., checks the no111ial 01' HOOK 
lolarity ot the trunk as well as the atop 
<µal receiver OPP HOOK polarity of the . 
~:runk iapoeed vhile it 1s_look1ng tor a 
'-ender and continuing 1rntil the sender 
ts ready to receive pulses. 1l'his slgnal 
is functionally the ea• as the wDI. start 

• 
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pulsing signal except that the OFF HOOK 
signal is given by the No. 4A Intertoll 
or Tandem Incoming Trunk Circuit and is 
of a slightly longer duration than that 
of the WINK signal described above. The 
OFF HOOK signal is changed to ON HOOK 
supervision when a sender is seized and 
ready to receive impulses. The prepara­
tion of this circuit !'or testing trunks 
that give this type of signal is the 
same as hereinaf'ter described !'or the 
WINK start pulsing signal. 

l}-011 Preparation 

l}-01~ Two-Wire Trunk 

. The p11mber to be called is 
depressed on the Register Keys in Fig. 2. 
Operate the TRUNK COMP RES O key in 
Fig. 1. The required A TY QPR COMP RES 
keys in Fig. 4 are operated to com­
pensate up to the operate value of the 
trunk A relay. Operate the MF and TST­
keys. The test circuit test jack 18 
than patched to the trunk test jack, 
and the busy test is made as described in 
paragraJ:h,6.0l and 6,02, When the 
busy test circuit has functioned and 
the trunk 18 idle a ground is put on 
the ST lead to Figs. 3, 5, 7 and n. 
'When the MF key is operated relay MF 
operates. 'When the MF relPy operates 
it {a) opens the ''T2'' and ''1'2'' leads 
to the telephone circuit, (b.l pJ.aces 
1200 ohms in parallel \:1th,.,,_ input 
side of the TST repeating coil across 
the "PT" and ''PR'' leads from the MF 
current supply, (c) closes thru in part 
the operate path of the RO relay in 
Fig, 4, and (d) operates the MFl relay. 
The MFl relay operated, (a) connects the 
MF resistance network to the pulse 
generator in Fig. 6, (b) removes the 
600 ohm ground from the MF condenser and 
connects the MF condenser in parallel 
with the PG condenser for MF pulsing, 
(c} closes thru the PGA relay operate 
path to the P relay in Fig. 6 !'or puls­
ing, (d) closes the $T lead path to 
operate the PON relay in Fig. 8, and 
(e) closes thru the path to operate the 
TL relay in Fig. l when the PON relay 
operates. The TL relay operated closes 
thru the tip and ring from the test jack 
to the supervisory relays. The DPL -GO 
key noT·111al arranges the -supervisory . 
relays to check for a WINK start pulsing 
signal. When the PON relay in Pig. 8 
operated it, (a) closed a ground to operate 

-

the TL relay in Fig. 1, (b) oper;:ited 
the PDP relay in Fig, 1-to remove 
the momentary open check feature during 
pulsing, c - closed a ground to the 
pulse generator to close its 4 and 7 
contacts, PG relay in Fig, 6, d -
closed a ground to the MF resi~tance 
network for MF pulsing, e -_Closed a 
ground to operate the FDS relay, f -
closed a locking ~round for the RO 
relay in Fig. 4, g - clo~ed a ground 
to lock the SU-1 and RB relays in Fig. 4, 
h - closed a ground to the contacts 
of the P relay in pj_g. 6 for operating 
the ~GA relay during pulsing, j - pro­
vides a ground to lock the SG relay in 
Fig. 6. The FDS relay operated, a -
removes the short circuit from around 
the 2700 ohm MF network resistance to 
increase the time of the KP pulse, 
b - opens the operate path or the RO 
relay, c - closes thru its locking 
ground to a path to operate the next 
steering relay whose register key is 
operated, d - operates the FDSl relay 
in Fig. 9, e - closes thru a path to 
start the pulse generator f'or delayed 
closure time vr1en ,1ut,om"ltic di!ll puls­
ing is provided. 

13.013 Four-Vire Trunks 

The n11mber to be c::i lled is 
depressed on the register keys in Fig.?. 
Operate the TRUNK COMP RES Okey. The 
operation of the TRUNK COMP RES key will 
'close the tip and ring leads between 
Figs.land 17 and thereby satisfy the 
test circuit, but this key is chosen 
to check the continuity -of e11· of the 
trunk compensation resistors in the 
test set. Operate the MF and MF4W keys. 
The operation of A RY OPR COMP RES key 
is not required since the tip and ring 
_leads are closed through the nor1ua1 
contacts of these keys. The DPL. key is 
nornial if' a WINK start pulsing signal 
is expected when the trunk is seized 
as indicated by ON HOOK subscriber 
supervision. When the tandem sender 
is seized the trunk polarity is re­
versed giving OFF HOOK. When the 
sender is ready to receive pulses the 
trunk polarity is again reversed to 
ON HOOK. The test circuit test jacks, 
T and Rl are patched to the trunk 
test jacks and the TSTl key is oper-. 
ated. The operation of key MF4W 

I 
I 

I 
• 
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operates relay W which closes the 
sleeve ''s'' lead f the trunk through 
fo:r busy test .. · Relay MF4W closes 
battery and gro,mn to light lamps Tl, 
T, Rl and R to indicate that relays 
Tl, T, Rl and R respectively, a11e 
no:r•111al, Key MP operates relay MF 
and key TSTl operates relay TSTl, 
When the trunk is idle and the busy 
test circuit has functioned it will 
close ground to lead ''ST'' operating 
relay CI4W to cut in the four-wire 
t:runk. Leads ''Tl'' and ''T'' are con­
nected through the windings of 
polarized relays provided for testing 
leads ''Tl'' (:relay TTl) and "T'' (:relay 
TT). These two polarized relays are 
connected in series and in reverse 
polarity. Likewise leads ''Rl '' And "R" 
are connected through polarized relays 
provided fo:r testing leads "Rl'' (re-. 
lay TRl) and "R'' (relay TR). These 
relays are aleo connected in series 
and in reverse polarity, thus enabling 
the test circuit to make a test of 
leads ''Tl'', ''T" and "Rl" and "R'' for 
continuity, polarity and cross with 
battery or ground. 

Asei1une the trunk is free r:i-0111 
trouble and is poled to give a WIBK 
start pulsing signal. Under this aas,;111p­
tion relays TTl and TRl w!ll operate 
when relay CI4W operates and extinguish 
lamps Tl and Rl, lamps T and R will 
Y.&11ain lighted. Battery and grC",rnd of 
the sa1-111 polarity as the trunk circuit 
battery and ground is closed by the 
opel-a.tion of relays TTl and TRl to 
cause relays SO (Pig. 4) to operate. 
If the trunk conductors are 1eversed 
relays TT and~ will operate and 
operate relay SUR (Pig, 4) which, in 
turn, will operate relay RO, The oper­
ation of relay RO closes ground thrC\11gh 
interrupter OP'L to lamp OPL to give 
a flashing visual signal as an indi­
cation that the tr11nk is reversed. 
If the trunk is open lamps Tl, 'l'.- Rl 
and R will i-main lighted. If the 
trunk is crossed with battery or gr<'lmd 
the location of the cross will control 
t~e visual signals received, 

If ve ase 1,1i6 the trunk is t1 ee 
!Yw trouble and is poled to give a 
Dk! AY DIAL start pulsing sig11A.l relii1ys 
ft and TR Yili operate and extinguish 
l8iill)d T and R. !a pa 'fl and Rl Yill 
rematn lighted. Altho1 1gb battery and 
ground of the B8119 polarity as the 
trunk battery and ground is closed bJ 
the operation or relays 'l"l' and TR, tb1e 

Pllge :,2 

• 

' polarity is reversed.by key RSl (which 
is operated when the DELAY DIAL start 
pulsing signal is expected) to cause 
the test circuit to function as described 
above for the WINK start pulsing signal. 
In other respects the circuit operates 
as described above under Paragraph (A) 
for two-wire trunks, 

• 

13,014 Trunk Pola:Pi.ty Test 

When the TL relay in Pig. 1 
operates it closes thru the tip and 
~ing from the test jack for two-wire 
trunks as follows - tip of the test 
jack, thru the VMl relay normal, thru 
the RSl key n.o,.1nal, thru the Tm 
relay no:r,1,a 1, thru FrkS ffl'l'l relay 
operated, thru the TRUNK COMP RM 
keys operated, thru the TL relay oper­
ated, thru the PDP r~lay operated, 
DP relay noru1al, Pig. 10, thru the 
R± relay no:r1111Al, th:ru the TST repeat 
coil, over T lead to aupervilOJ'J 
teat figure 4, tb:ru the A RY OPR COJIP 
,.1t5 keys tb:ru the SU and SUR rela7a 
polar superviBory relll7e, over tbe R 
lead to Pig. 1, thru the ffl'l' repeat 
coil, th:ru the R:I: relay nOI'Ul, tbru 
the PDP relay operated, thru the fl, , 
relay operated, thru TRUIK C011P RM 
keys operated, thru the !S'l'l NlaJ 
operated, tb:ru the TID rela7 nonaal, 
tb:ru the BSl key nol'981, tb:ru the 
VMl relay normal, to tlle ring of the 
test jack, Thia path 18 traced the 
same for four-v11 e tr,,nks except that 
teat jack 'l'l is not uaed. Tbe oper­
ation of relay CI4V cloees tbe test 
circuit tb:ru to the teat aet T and R 
jactca which are patched to Jacka ! and 
Ron the test and make bua7 .traae. 
'!'he polar relays SU and SUR are ar­
ranged 1everse to each other.·. When 
the supervisory rela7a are connected 
across the tip and ring of the trunk, 
should the trunk be poled for OPP­
HOOK mpervision the SUR NlaJ Will 
operate as an indication tbat the 
t:r 11o'lc is revel"Bed. The SUR operated 
Yill operate the RO relaJ thru ... the 
no1·11ia l contacts or the SUl. +be RO 
relay operated, a - will close thru 
the OPL intfJrrupter to tlaah the OPL 
la1wp, b - will close a grouu~ to the 
Bo. 5 crossbar interrupter cil'Cuit 
it it is provided, c - will cloae tbru 
a 81""1rnd from the POK rela1 contacts 
to .the a1dpo1nt of the pulse generator 
in Pig. 6 to prevent it traa pulsing, 
d - locks to a grounc, on the POll relay, 

I 
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e - removes the ground from the MF key 
to release the MF relay which in turn 
releases the MFl relay, and f - opens 
a circuit for operating the SG relay in 
Fig. 6 when automatic dial pulsing is 
provided. 

13.015. Trunk Test and Start or Pulsing 

When the polar supervisory 
relays SU and SUR are connected across 
the tip and ring or the trunk and the 
trunk is poled ON HOOK the SU relay 

·will operate. The SU relay operates 
the SU-1 relay. The SUl relay operated,· 
a - closes a path from-the SUR relay 
for operating the RB relay, b - opens 
the operate path or the RO relay, locks 
itself to a ground on the PON relay, 
c - closes in part a path to operate 
the SG for starting the pulse generator. 
Whe·n the termjnating circuits have 
functioned and the sender is picked 
the polarity of the trunk is reversed 
to OFP HOOK. This polarity will re­
lease the SU relay and operate the 
SUR relay. The ~UR rel?.y will oper-
ate tbe RB relay. The RB relay oper­
ated, a - locks thru make before 
break contacts, to a ground on the 
PON relay, b - opens in part a path 
for the RO relay operation, c - closes 
in part a path to operate the SG re-
lay in Pig. 6, d - opens the operate 
path of the SUl relay, and e - closes 
in part a path for operating the steer­
ing relaJS, When the MF receiver is 
ready to receive MF pulses in the ter­
minating office it signals the terminat­
ing sender which in turn reverses the 
polarity to the originating end as a 
signal that MF pulses may be send out. 
This reversal is to ON HOOK and causes 
the SUR rela7 to release and the SU 
relay to reoperate. The SU relay op­
erate will close thru a gro11nd from 
its 5 contact thru the 2 contact, 
thru the DPL and GO relays normal, 
thru the operated SU-1 and :RB relays, 
thru the PS relay nornia 1, thrµ the DT 
key nv,.nial i•f it ie provided to op­
erate the SO relay. The SO relay op­
erated, a - locks to a ground on the 
PON relay, thru W relay no1'blal when 
provided and .thru the RO relay no1°n.al, 
b - closes a ground to start the No. 5 
Crossbar Interrupter circuit when 1.1; 
is provided, c - closes thru the SDR 
interrupter to flash SDR lamp, d - · 

closes thru a ground from the DP re­
lay thru ~., relay normal to operate 
the BD relay in Pig. 1 when automatic 
DP is provided, a.nd e - removes the 
ground from the midpoint of the pulse 
generator to stal't it pulsing. · 

13°016 Pulsing and Steering 

The steering relays TANH, 
TANT, TAN U, TH, H, T, U and STA re­
lays in Pig. 8 control the steering 
of the pulses for the digits. Steer­
ing relay PDS controls the sending or 
the KP pulse for MF pulsing. The 
steering relay SST control the send­
ing of the ST pulse for MP pulsing. 
The pulse stop PS relay operates at: 
the end or a train of pulses to stop 
the pulses, The pulse generator in 
Pig, 6 is used both for MP pulsing 
and autOJDatic DP pulsing. The pulse 
genel'ator circuit consists of A. tim­
ing relay PG, the pulsing relay P and 
a checking relay CKP to work with 
networks of resistances, in Fig, 7 
for MF pulsing, in Figures 10 and 11 
for DP pulsing. The PG is a non­
biased polarized relay and the wind-
ings or the P and CKP relays al'e connected 
in series with its Pl'imary winding. 
When the PON relay in Pig, 8 oper-
ates it provided a ground to the. l'esist­
ance network connected to the pulse 
generator circuit, The MF network 

' will be connected when the MFl l'elay 
is operated; the LPD and LRD network 
when the UD or LRD relay is operAted; the 
BGD network when the BOD relay is 
opel'ated. Each network formd a volt-
age divicer with its inte1-mediate 
point being connected thl'U opel'ated 
contacts of the MP circuit or DP 
cil'cuit relays, thru windings of the 
P and CKP relays to the No, 2 ter-
minal or the prjmary winding of the ' 
PG relay. This $ame ground is conn~c­
·ted to one side or the condenset-s MP 
and PO to the a v•oa ture or the PG re -
lay. When DP pulsing is used only 
the PG condenser is connected. When 
MF pulsing is used the MF condenser 
is connected in parallel with the PG 
concenser thru the operated contacts 
of the MFl relay in Fig, 7. The 
ground from the PON is also closed· 
thl'u the no11oal contacts of the SO 
relay, operated contacts of the PS 
and RO relays to the 5 tel'lllinal of the 

• 
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PG relRy and the 3 contact of the PG 
relay also to the 300 ohm battery. 
The 1, 3 and 5 .terminals of the PG 
relay are strapped together, 1"hen 
the PON relay operates and put~ the 
ground on, current will flow in the 
primary winding to cause the PG relay 
to close its 4 and 7 contacts and this 
same current flowing thru the P and 
CKJ' relays will cause them to operate· 
and close their 2 and 5 contacts, 
When the ground i~ removed from the 
midpoint of the PG relay (1, 3 & 5 
terminals) by the operation of the SO 
1elay, allowing the 300 ohm battery 
to become effective, the current in 
the prtmary winding of the PO relay 
will be reversed and tend to operate 
the ar1uature towards the 3 contacts 
of the PG relay. The condensers will 
start to charge at the same time the 
ground is 1 emoved 1'rom the 1 te1-minal 
or the PG relay. Initially the charg­
ing current makes the secondary winding 
the more powerful, holding the a1•11ia­
ture on the 4 contact but a~ the charge 
builds up on the condensers the cur-
rent thru the secondary winding diminishee 
and consequently its magnetic effect 
diminishes until the primary winding 
becomes more effective and the &Jl!•e~ 
ture operates to the 3 contact, This 
causes the gro11nd to the ar1.1ature to 
be connected thru the 3 contact to 
the 300 ohm battery, The currents in 
both windjngs again reverse and cause 
the a1•1uature to move to the 4 c-,ntact 
after a delay due to the condenser 
discharge current in the secondary 
winding, This action on the PG rela7 
continues as long as the ground to 
the 1, 3, and 5 t~11Dinals of the PG 
is removed, The P and CKP relays 
follow the PG relay prtmary winding 
current reversals and thus generate 
pulses • The pulse genera tor genera tea 
approximately 60 millisecond pulses 
~1th the MF network except the KP 
pulse which is about 100 milliseconds 
due to a 2700 ohm resistance being 
connected into the MF network when the 
FDS relay is operated, 'When the LPD 
& um network or when the BOD network 
is conn~cted to the pulse generator, 
the pulse generator pulaes 10 p.p.a, 

When the SU relay operates the 
second t11ea for the 'wlltK start pulsing 
aignal it operates the BG rela7. The 
SO relay operated, a - removes the 
gro11ntt fro• the midpoint or the pulse 
generator PG rela1 and PG relay starta 

• 

to tillie the pulses, b - closes a path 
to flash the SDR lamp, c - operates 
the BD relay. d - supplies a ground to 
the No, 5 crossbar interrupter circuit 
when it ls provided and e - closes in 
part a path to operate the RO relay 
if the trunk should be reversed after 
pulsing has started, The P rela1, a 
slave relay or the pulse generator PG 
relay which has been on its front 
contacts, moves to the back contact 
when the ground is taken off the midpoint 
of the PG relay. This closes thru 
a path to operate the PGA rela1 which 
in turn operates the FDS~ relay to 
send the KP pulse frequencies to the 
ter-11,inating sender and at the same 
time it operates the next steering 
relay. The operate path of the next 
steerin~ is ground from the operated 
PON relay, thru the normal steering 
relays, thru the locking contact of 
the FDS relay, over ASR lead, to Fig, 4,· 
thru the operated RB relay. over A8R 
lead to Pig, 7, thru the operated 
contacts of the PGA relay, over ASR 
lead to Fig, 8, thru operated contaets 
of the FDS relay, thru the normal con­
tacts of SD- relays (the BX- relaJ will 
be n1°1oal if the regi!!lter key is not 
depres!!!ed), thru the operated contacts 
of the SK- relays (the SK- relay Will 
be operated for the register. ·1ce7 de­
pressed) thru the steering NlaJ to 
battery. Then the PO has t.1,,es for 
the KP pulse it moves toward its front 
contact and the P relay opera tee. The 
P relay operated will release the POA 
relay and cause the 1'1.8 relay to re­
lease. When the P relay aeein 1·e -
leases it operates the POA :\'9la7 which 
operates one or the CO to C9 pul!!!e re­
lays (Pig, 9} depen~tn.g on which regis­
ter key is operated. The circuit to 
operate the C- relay is ground .troa the 
operated contacts or the PGA rela7 . 
over the PC lead to Pig, 6, thru the op­
erated SO relay, over PC lead to 
Fig, 8, thru the no:r11al YA J"el&J', 
thru any steering rel&J' tbat 1• 
nuN1& l, thru the opeM ted a teering 
relay, thru the operated register · 
key to the C- relay tor the keJ de­
pressed, thru the C-rela7 to batter,-. 
The co to C9 pulse rela7 that operates 
cl08ee thru the frequencies toJ' its 
n•unb•r to the tera1ut1ng itender, !'be. 
·PGA operates and releaaee,,.op,rating 
a pulse Nla7 for each di~t 4-,preeeed and 
advancing the ateer,tng circuit uat1l the · ·.. · 
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operation of the SST relay in the steering 
circuit when the ST pulse will be sent out 
to the terminating sender. When the ST 
pulse has been sent out and the PS relay. 
operates, a growid·will be put on the mid­
point of the PG relay to stop its pulsing, 
a gro11nrl will keep the SDR lamp lighted 
steadily, the MF relay will release .in turn 
releasing the i.•.iFl relay and the TSUP lamp 
will be closed thru to the SU relay contacts 
for fl9.shing. 

13 .Ol 7 Reorder During l•iF Pulsing 

Should the IvlF terminating sender go 
to reorder before the U steering relay 
operates during pulsing it will reverse the 
polarity of the trunk and release the SU 
relay and operate the SUR relay. If a 
four-wire trunk is under test this reversal 
is repeated by relays TTl and TRl or TT 
and TR. Otherwise the circuit operation 
remains unchanged. The SUR relay operat~ng 
will operate the RO relay. The circuit to 
operate the RO is growid from the SUR relay 
operated, thru the DPL relay normal, thru 
the GO relay normal, RO lead to Fig. 7, 
thru the MF relay operated, over RO lead to 
Fig. 6 thru the SG relay operated over .dO 
lead to Fig. 8 thru U and STA relays nor-

. mal, over ROP lead to Fig. 4, thru RO re­
lay winding to battery. The RO relay oper­
ated, a - closes a ground from the PON 
relay to the midpoint of the pulse generator 
to stop pulsing, b - closes a path from the 
OFL interrupter to flash the,OFL lamp, c -
closes a gz-o,1nd to the No. 5 crossbar in­
terrupter circuit when it is provided, d -
locks to a ground on the PON contacts 
operated, e - releases the MF relay in 
Fig. 7, and f - opens th~ SG relay locking 
path. 

1).02 DELAY DIAL Start Pulsing Signal 

13.021 Preparation 

The preparation for testing MF 
pulsing trunks arranged for DELli.Y DIAL 
start pulsing signal is the same as 
described in paragraph 13.011 for WINK 
start pulsing signal except that the DPL 
key is operated. The DELAY DIAL signal is 
where the trunk is picked OFF-HOOK called 
subscriber supe1•visio11. The trunk circuit 
f'11nctions the terminating circuits to pick 
a tel"llllnating sender which awaits a signal 
from the MF receiver that it is ready to 
receive pulses. When the senderNceives 
the signal that the MF receiver is ready, 
it reverses the battery and ground to the 
originating end as a signal to start 
pulsing • 

• 

Trunk Polarity Test· 

13.022 The polarity test of the trunk 
is made the same as described in 

paragraph 13.014. With the DELAY DIAL 
start pulsing signal however the operation 

• 

on the DPL key arranges the circuit to 
operate the SUR relay if the trunk is 
poled ON-HOOK when picked. The SUR relay 
operated performs the same functions as 
described in paragraph 13.014. 

13.023 Trunk Test and Start of Pulsing 

When the polar supervisory relays 
SU and SUR are connected across the tip 
and ring of the trunk and the trunk is 
poled OFF-HOOK with the DPL key operated 
£or DELAY DIAL start pulsing signal the 
SU relay will operate. The SU relays will 
operate the SUl relay. The SUl relay 
will perfuz·m the same f11ni:tions as des­
cribed in paragraph 13.015. When the ter­
minating end is ready to receive MF pulses 
the polarity of the trunk will be reversed. 
When the polarity is reversed the SU relay 
will release and the SUR relay will operate. 
The SUR relay operated operates the RB 
relay which, a - loc.k thru its make before 
break contacts, b - opens in part the RO 
relay path 1 c - closes in the path to op­
erate the ~G relay in Fig. 6, d - opens 
the operate path of the SU-1 relay and 
e - closes in part a path for operating 
the steering relays. The SG relay in 
Fig. 6 operates from ground on the op­
erated SUR relay contacts, thru the 
DPL relay operated, thru the SU-l relay 
operated thru the RB relay operated, 
over SG iead to Fig. 8, thru the PS relay 
no1•mc:1.l, over SG lead to Fig. 10 if it is 
providedJ. thru the DT key no1·mc1.l over SCO 
lead to i,•ig. 6 thru the SG relay winding 
to battery. Tfte SG relay operated will 
per£011a the same functions as described 

· in paragraph 13.015. 

13.024 Pulsing and 'Steering 

Same as described in paragraph 
13.016 with the exception that the SUR 
relay operates the SG relay in Fig. 6 to 
start pulsing. 

13.025 Reorder During MF Pulsing 

Should the MF te1-jhlna ting sender 
go to reorder before the U steering relay 
operates during pulsing it will reverse 
the polarity of the trunk and release 
the SUR relay and operate the SU relay. 
If a four-wire trunk is under test this 
reversal is repeated by relays TTl and 
TRl or TT and TR. Otherwise the circuit 
operation remains unchanged. The SU 
relay will close a g1vund to operate the 
RO relay thru the DPL relay operated, 
over the RO lead to Fig. 7, thru the MF 
relay operated! over RO lead to Fig. ~1 thru the SG re ay operated 1 over the HU 
lead to Fig. 8 thru U and 5TA relays 
nozmQl, over ROP lead to Fig. 4t thru RO 
relay winding to battery. The runctions 
or the RO relay are the $ame as described· 
in paragraph 13.017. 
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14,. TESTil'lG DIAI,; PULSING TRUNK 
I 

I 

14.01 GO Start Pulsing Signal 

14.011 Preparation 

When testing trunks which require 
step-by-step loop dial pulses to prime 
the terminating end, this circuit is arrang­
ed to send step-by-step loop dial pulses, 
step-by-etep loop resistance pulses and 
step-by-step battery and gro1md loop pulses. 
The LPD key in Fig. 10 is operated for loop 
dial pulses, LRD key in Fig. 11 is operated 
for loop resistance pulses or the BGD key 
1n Fig. 11 is operated for battery and 
ground loop pulses. Operate the GO key. 
When a community dial office is included in 
the connection operate the S-GO key. This 
key provides means for absorbing a STOP-GO 
signal after pulsing has started. The 
number to be called is depressed on the 
Register Keys in Fig. 2. The required 
TRUNK COMP RES keys in Fig. 1 and the re­
quired A RV UPR COI•1P RES keys 1n Fig. 4 are 
operated. The DP key in Fig. 10 is operat­
ed. The test circuit test jack is then 
patched to the trunk test jack, the TSTl 
key operated and the busy test is made as 
described in paragraph 6.01 and 6.02. When 
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 relay operated, a - closes thru the · 
LPD and LRD resistance network to the pulse 
cenerator 1n Fig. 6 for pulsing step-by­
atep loop pulses, b - closes thru the LPD 
contact protection to protect the pulsing 
contacts of the P relay 1n 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 LRD relay. 
The LRD relay operated, a - closes tbru 
the LPD and LRD resistance network to the 
pulse generator in Fig. 6 for pulsing 
step-by-step loop resistance ~ulses, ~ -
closes thru the 1481 ohms resistance 1nto 
the R lead and c - closes thru the LRD con­
tact orotection to protect the pulsing con­
tacts.of the P relay. When the BGD key is 
operated it operates the BGD relay. The 
BGD relay operated, a - closes tbru the 
BGD resistance network to the pulse genera­
tor in Fig. 6 for pulsing step-by-step loop 
battery and gro11nd pulses and b - closes the 
PLS relay thru the 2 and 5 contacts of the 
p relay operated to a ground on the BGD 
relay operated. The PLS re~y ~pera~ed, 
a - closes thru the short circuit bridge 
thru the ON relay cont~cts across the Tip 
and Ring, and opens the operate path of the 
ON relay. When the GO key is operated j_t 
operates the GO relay. The GO relay opera­
ted a - operates the SU-1 relay b - closes 
a ~th to operate the RO 1 elay if the SU 
relay operates and c - closes a path to 
operate the RB relay when the SUR relay 
operates. The TSTl key operates the BHl 

'Dage )6 

relay and closes a ground to operate the• 
BHl relay in 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 is operated it 
operates the DP relay. The DP relay op­
erated, a - operates the DPl relay! b -
closes thru the ST lead from Fig. , to 
Fig. S for operating-the PON relay c -
opens the T and R lead from Fig.land 
closes thru the pulsing contacts for loop 
pulsing, d - closes thru a path for op­
erating the SG relay in Fig. 6 for pulsing 
delayed closure time and e - closes a cir­
cuit to omit the SST steering relay. The 
S-GO key operated connected the SKl and 
SK2 relays in the circuit to absorb a 
STOP-GO signal after pulsing has started. 
The DPl relay operate~.! a - provides gro11nds 
to the LPD, LRD and BlilJ keys to operate 
their respective relays, b - closes a 
ground thru the W relay normal to operate 
the BD relay in Fig. 11 c - closes locking 
gro11nd to the SKl and ~K2 relays, d -
closes gro 11nd to the pulse generator in 
Fig. 61 e - closes off nox·oial grouna to 
the pu.Lsing relays. When the busy test 
circuit has functioned and the trunk be­
comes idle a gro11nd is put on the ST lead. 
The ground on the ST lead will operate the 
PO~ relay in Fig. 8. The PON relay opera­
ted, a - operates the FDP relay 1n Fig. l 
to remove the momentary open check feature 
during pulsing, b - closed a gr~1md to the 
pulse generator circuit to operate the PG 
relay in its release direction closing the 
4 and 7 contacts, c - closed a g ro11nd to 
operate the FDS relayL d - closed a gro 1md 
for locking the RO, Su-1, RB and SG relayay 
and e - provides gro 11nd to operate the SG 
relay thru the FDS relay operated for 
pulsing the delayed closure time. The FDS 
relay operated, a - opens the path to op­
erate the RO re.lay, b - closes its locking 
grn11nd for operating the next steering re­
lay, c - closes thru a path to operate the 
SG relay for 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 is provided to allow time for the 
trunk circuit to restore to noY'l11ttl f1-vm 
the previous call. When delayed closure 
time has been completed the circuit goes 
into interdigital time and stops during 
this period to 1'&it for the start pulsing 
signal from the t1:,r1111nating end. 
Trunks are arrang~d for GO start pulsing 
signal when they transmit a start pulsing 
~lgnal to the test circuit immediately 
upon seizure. When the teat circuit re 
ceives the proper· start pulsing a:1gnal 
it C!ompletes interdigital time and pulses 
the first digit. Each successive digit 
is pulsed, for the keys depressed, with 

-timing for interdigital ~:!me between dig­
its. When the S-GO key is operated the 

• 

• 
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test circuit will accept one reversal of 
polarity from the terminating end. Should 
a second reversal be received the OFL lamp 
will flash. When the S-CO is no11Dcil the 
circuit is arranged to operate the RO'relay 
and flash the OFL lamp should the terminat-. 
ing end reverse the polarity of the trunk 
after pulsing has started. 

14.012 Delayed Closure Time 

When the FDS relay operates it 
closes a path to operate the SG relay to 
start delayed closure time. The path to 
operate the SG relay is ground from the 
PON relay operated, over the OCT lead to 
Fig. 4, thru the RO relay normal, overthe 
DCT lead to Fig. 10, thru the W relay · 
normal, over the DCT lead to Fig. e, thru 
the FDS relay operated, over DCTl lead to 
Fig. 10, thru the DP relay operated! over 
SG0 lead to Fig. 6, thru SG relay w nding 
to battery. The operation of relay SG 
removes the ground from the midpoint of the 
pulse generator PG relay which causes it 
to start pulsing. The P relay will also 
pulse but no dial pulses will be sent out 
on the trunk until the TL relay in Fig. l 
is operated. The CKP relay will operate 
and r elease the control relays for the 
delayed closure time co11nting the pulse on 
the LC, 1D and LE, and Pl to P5 relays. 
When the P5 relay operates the ground from 
the FDS relay opeated is extended to the 

· SPl relay winding. The SPl relay does not 
operate at this time as a ground from the 
3 contact of the CKP relay is connected 
to the outer winding. When the CKP relay 
operates it removes ground from its 3 con­
tacts and the SPl relay operates. 

14.013 Trunk Test and Completion of 
Timing 

When the SPl relay operates 
it will, a - prepare a circuit for 
opeating the SP2 relay, b - cl.ose a 
circuit to operate, the W relay and hold 
Z relay non-operate, c - operate the TL 
relay in Fig.land d - closes a short 
circuit around the P relay contacts. The 
W relay operating will a - hold operated 
thru WR relay nor:nal contacts, b - close 
thru a path for advancing the steering 
relays when the Z relay operates, c -
close an additional short circuit aro,1od 
the P relay·contacts, d - release the BD 
relay to remove the short circuit from 
aro•1nd the repeat coil and the polar 
supervisory relays, e - open the operate 
path 01· the SG relay thru theIIDS relay to 
release the SG relay and stop the pulse 
generator, and f- close the path from the 
supervisory relay contacts to the RO 
relay (the RO will operate if a reversal ia 
enco11ntered when the W relay is operated). 
When the TL'relay operates it closes thru 
the T & R from the trunk to the teat cir-, 
cuit. The polar supervisory relaya are now 

• in series with the trunk A relay fo~ trunk 
test. This circuit 1s Tip of the test 
jack, thru VMl relay no1-mC11l, __ RSl key nor .. 
mal, TLKl and TSTl relays noz,nal, thru . 
TRUNK COMP RES keys operated, TL relay 
operated! FDP relay operated, over T lead 
to Fig. o, thru DP relay operated, thru 
LPD, I.RD or BOD relays operated, over PA 
lead to Fig. 6, thru 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. l, 
thru R± relay normali thru repeat coil. 
TST, over T lead to ~•ig. 4, thru A RY 
OPR CO.i•iP RES keys operated, thru the polar 
supervisory SU and SUR relays! over R lead 
to Fig. l, thru TST repeat col thru B± 
relay normal, thruliDP and TL relays op­
erated1 thru TRUNK C01-1P RES keys operated, 
thru T~Tl and TI~J relays operated, thru 
RSl key no1~w.1, thru VMl relay operated 
to Ring of test jack~ Since the GO key 
is operated the start pulsing signal will 
be the operation of the SUR relay. The 
SUR relay operated will close a gro11nd 
to operate the SG relay thru relays DPL 
noz-mal, GO operated, sui operated, RB 
operated, PS no1'1llal and DT key nc.,101al. 
When testing trunks with dial tone and . 
GO start of pulsing signal, the DT key ia 
operated, before the TSTl key, at the 
start of test. This key opens the circuit 
to the SO relay to prevent the completion 
of delay loop closure timing. When dial 
tone is heard, using the associated 
telephone circuit

1 
the DT key is restored 

to nonual to perm t the SG relay to op­
erate. The SG relay will remove the 
gro11nd from the midpoint of the pulse 
generator PG relay and start to complete 
the delayed closure time whictt goes into 
interdigital time. The release of 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 t~e gl"Cl11n,;i on the . 
CKP relay contacts! b - releaae the op­
erated co11nting re ays LC to LE and. Pl · 
to P5. When the CKP relay again opera tea 
to remove the gro11nd from its 3 contact . 
the SPl and SP2 relays release •. The .· 
release of the SPl relay causes the Z re•.· 
lay to operate. The Z relay operated .. 
will, a - close thru a path for the WR. 
to operate when the SPl relay will aga~ 
operate during interdigital time, b - · 
close thru a ground to ope~ate the SPl , 
relay when the PJ relay <'~:i:"M'tes to . stop 
interdigital time, c - c;loses ~ circuit .. 
to operate ·the next steeripg,. and d -
release the FDSl relay •. Whenthe.CXP 
has operated and released .to count the 
number of .pulses for th.a in~~igital . . 
time on the LC to LE and ;Pl .to lll relays 
the ~l relay op.erates lilo t-~ CKP .ia , •.· 
operated after the PJ. 1a _o~r~t;ed. · 'l'bae , 
SPl operated will close~~ . .c~9u1t ~. ;. · 
the Z ?'.el ay operated ~ ~per~~ tbe wa . ,':< 
relay, •.. Tlle WR relay ~. ce••-~•, thft ll r, ,:: t 

j 
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relay to release and provides an additional 
locking ground £or the SG relay. The W 
relay released will provide a locking 
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 o~erate the 
SP2 relay which will release the operated 
counting relays and hold the SP2 operated 
to the ground on the CKP contacts. When 
the CKP operates the SPl and SP2 relays 
will release. The SPl relay releasing 
will release the WR and Z relays. The Z 
relay released will close a ground thru the· 
operated steering relay, and operated 

_ register key to operate one 0£ the O to 9 
relays. The Oto 9 relay operated will 
close thru a ground to the Pl to P6 relays 
to stop the pulsing when the proper ri11m'ber 
of pulses have been sent £or the digit 
depressed. The WR relay released will re­
move a locking ground to the SG relay. 

14.014, - Pulsing 

. When the SPl relay release it 
also removes the short circuit around 
the P relay contact which are operated 
at this tirne. With the P relay operated 
the T is closed thru to the Tl and the 
BD relay operated short circuits the re­
peat coil and the polar supervisory relay 
SU and SUR for pulsing of the digits 
cauaing the polar relay operated to re­
lease. When the PG relay reverses the 
current the P and ClP ::: elays will open 
their 2 and 5 contacts. The P relay opens 
the loop for the first open period of the 
digit and t!t, CIP contact functions the 
counting relays. The PG relay will con­
tinue to pulse, reversing the current 
until the comb1.DB.tion of P- relays is 
reached which connects the gro, 1nd from 
the Oto 9 relay operated thru the P­
relays to the 1Jin~r winding of the SPl 
relay• The gro 11ad from the CIP relay 
contacts will preTent the SPl relay op­
erating. When the CIP operates to its 
2 contacts and ·r••ooyes the gro11nd !1-()1111 its 
.3 contact the SPl relay will operate. The 
SPl operated will cause the W relay to 
operate. Both the SPl and the lf relay 
will short circuit the contacts or the P 
relay to pnvent further pulsing of this 
relay f'rom being effective on the loop. 
The W relay w111·a1so release the BD relay 
which wil J l"o•GO; • the short circuit from 
the repeat coil and the polar aup1:11•v!sory 
relays will check the polarity of the 
trunk duril1g the period that the W relay 
1a operated. The SPl relay initially 
closes the short circuit arn 11Dd the P n­
lay contacts at the beginning of the in­
terdigital 1nt.rvaJ and opens it at the 
eDd or the illterdigital ·illterval, while 
the W : elay •intaina the closure when 
the SPl releases during the interdigital 
inter,aX. !he P relay operates to iu 2 

• 

• 

contact with the CKP relay and recloses 
the loop for the last pulse of the digit. 
Since the WR relay is notmdl and the W 
relay is operated the locking grounds for 
the SG relay will be removed ana the SG 
relay will release since the polar supervi­
sory relay will be n1:>1mal. When the BD 
relay removes the short circuit from around 
the polar relays they are again in the T 
and R c:ircuit and if the proper polarity is 
still on the trunk the polar supervisory 
relay will operate and reoperate the SG 
relay. The SG relay operated will remove 
the ground from the midpoint of the PG 
relay· and cause it to start pulsing again. 
The PG will pulse the interdigital time to 
completion as previously described in para­
graph 14.013 and then pulse out the next 
train of pulses for the next digit under 
control of the CKP and P relays as previous­
ly described. When all the digits have 
been pulsed and the steering relay PS is 
operated it will, a - release the FDP relay 
in Fig. l and close thru the momentary 
open check, b - release the DP relay in 
Fig. 10, c - close thru the TSUP lamp for 
sup,:,1-vision d - close thru a ground to 
keep the sni\ lamp lighted steadily, e -
put a ground to the midpoint of the pulse 
generator to stop it from pulsing and£­
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 
fundamental 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 1 elay for de­
layed closure time. The DPl relay re­
leased, a - releases the LPD, LRD or BGD 
relay, b - releases the BD relay, c -
removes the ground to the contacts of the 
CKP relay in Fig. 6 for operating the 
pulsing relays, d - releases the pulsing 
relays locked operated, and e - opens the 
path 0£ the pulse generator PG1 P and CKP 
relays to the LPD and LRD or BuD resistance 
network. The BD relay released removes 
the short circuit from around the repeat 
coil and the polar supervisory relays. 
The LPD, LRD or BGD relay released opens 
the pulsing path, and disconnects the LPD 
aM LRD or BGD resistance network from the 
pulse generator. 

, 

14.015 Trunk Polarity Test After Delayed 
Closure ,., •• ;e 

When the test circuit has completed 
delayed closure time and goes into the 
interdigital timing peri~A the pulse 
generator stops pulsing the polar 
supervisory relays are connected into the 
f,,ndamental circuit to rna~e a polarity 
check of the trunk. Should the trunk be 
OFF HOOK with the GO 1 elay operated the 
SU relay will operate and in turn opera­
tipg the RO relay. The RO relay o~rated 
wm perfu1-m the same f 1,nctions as de­
scribed in paragraph 13.014 except that 

• 
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the DP relay will be released instead ot 
the MF. 

. 14.016 Trunk Polarity Test Between Digits­
Arter Pulsing Has Started 

When pulsing has started and the 
BD relay releases during interdigital 
time to remove the short circait from. 
around the TST repeat coil and the polar 
supervisory relay a check is made of the 
polarity or the trunk. An OFF HOOK 
polarity of the trunk will operate the 
SU relay. With the S-GO key no1°111al, the 
SU relay will close a ground to operate 
the RO relay to flash the OFL lo•!ip and 
perform the functions described in para-. 
graph 13.014 except that the DP relay w1U 
be released instead of the MF relay; with 
the S-00 key operated 1 the SU relay opera­
ted will operate the ~Kl which lights the 
OFL lamp. When the trunk ·1s reversed to 
ON HOOK the SK2 relay will operate, the 
SU relay will release and the SUR relay 
will operate. The SUR relay operate will 
close a ground 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 relay is operated the SU relay 
will operate to close a ground to operate 
the RO relay and flash the OFL lamp. 
14.02 DELAY DIAL Start Pulsing Signal 

l.l+.021 Preparation 
The preparation will be the same 

as described in paragraph 14.011 except 
that the DPL key will be operated instead 
of the GO Key for the DELAY DIAL start 
pulsing signal. The DPL key operated 
operates the DPL relay •. The DPL relay 
operated 1 a - closes a path to operate the 
SU-1 relay when the SU relay operates, b -
closes a path to operate the RO relay if 
the SU relay operates after pulsing has 
started and c - closes a path to operate 
the TSUP lamp when the 3 and 5 contacts of 
the SU relay are closed. 
14.022 Delayed Closure Time 

The circuit functions the same as 
described in paragraph 14.012. 

14.023 Trunk Test and Completion of 
Timing 

The circuit functions the same as 
described in paragraph 14.01) except that 
with the DPL relay operated, the SUR 

relay operated will close a gr~und to 
operate the SG relay to complete timing. 

14.024 Pulsing 

The circ,iit functions the same aa 
described in paragraph 14.014. · 

14.025 Trunk Polarity Test Arter Delayed 
Closure Time 

The circuit functions the same as 
described in paragraph 14.015 except that 
the DPL key 18 operated for DELAY DIAL • 
The DPL key operated the DPL relay. The 
DPL relay operated arranges the polar 
supervisory relays so that if the trunk ia 
ON HOOK after delayed closure time the SUR 
relay will operate and in turn operate the 
RO relay to flash the OFL la111p. The ~ 
relay operated will perfo1m the sam~ func­
tions as outlined in paragraph 13.014 
except that the DP relay will be released 
instead of the MF relay. 

14.026 Trunk Polarity Test Between Digits 

The circuit will function the 
same as described in paragraph 14,.016. 

14.03 WINK Start Pulsing Signal 

14.031 Preparation 

The preparation will be the 
same as described in paragraph 14.011 
except that the GO and DPL keys will be 
normc1.l. The GO and DPL keys no1°11ia l arrange 
the polar supervisory relays SU and SUR 
for a WINK start pulsing signal. 

14.032 Delayed Closure Time 

The circuit functions the same 
as described in paragraph 14.012. 

14.033 Trunk Test and c~mpletl~n ~r 
Timing 

, 

! The circuit functions the sam• as 
described in paragraph 14.013 except that 
wit~ the GO and DPL relays normal when the 
SU relay operates the second time tor the 
WINK. 

, 

14.0)4 Pulsing 

The circuit functions the same as 
described in paragraph 14.014. 
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14.035 Trunk Polarity Test After Delayed 
Closure Time 
The circuit functions the same as 

described in paragraph 14.015 except the 
GO and DPL relays normal arrange the polar 
sup&rvlsory relays so that if the trunk 
is OFF HOOK after delayed closure time the 
SU relay will operate and in turn operate 
the RO relay to flash the OFL lamp. The 
HO relay operated will perform the sam• 
functions as described in paragraph 13.014 
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except that the DP relay will be released 
instead of the MF relay. 

14.036 Trunk Polarity Test Between Digits 

The circuit will function the same 
as described in paragraph 14.016 except 
that if the trunk is OFF HOOK during inter­
digital time the SUR relay will operate. 
The SUR relay operated will operate the 
RO relay. · 
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