
____ =::,;_ - ·-- ·-
,:;· -·- •·- -

·=-- •· ---

e 

=-

--;: = 

-=·= .. ··-- ,. 

= --, 

--·= 

·--

== ~ ~ --=-- -· 
TyJJ_e Local & toll-test J._anel 
" 

= 

t ;'3=; 

·--::, 

- -

=: : 

-~ 
- .. 

-

..... 

·-

i~ 
: :ZH w :i;, J; ttuz!! .::a 

·= 

. = - - .. =-=-· - - --·-~ '~ === -- . .... .. 
=~--- . ·- .... 

.M: I ::: j - ~ ----- -~--. -=-- ~-=----

. ., 
-,:= ~-- ·cc - •~cc -~ 

-, ~~ ~= ~~~ : ~ :___ __ ~~-----.-

,.:;,-z: ssaS •= -~- = = ---- .. __ 



TCI Library- http://www.telephonecollectors.info/

Stromberg-Carlson 

TYPE 11E11 LOCAL AND TOLL TEST PANEL 

operation manual 

COPYRIGHT 1958 STROMBERG-CARLSON 

A DIVISION OF GENERAL DYNAMICS CORPORATION 

STROMBERG CARLSON 

A DIVISION OF GENERAL DYNAMICS CORPORATION 



TCI Library- http://www.telephonecollectors.info/

SECTION I GENERAL 

Introduction 

Description 

Face Equipment 

STROMBERG-CARLSON 

'1Y1 :t, 11 _;:;n LOCAL AND TOLL TEST PANEL 

OPERATION MANUAL 

TABLE OF CONTENTS 

Jack Field Section 

Meter Panel 

Key Shelf 

SECTION II TEST PANEL CALIBRATIONS 

General 

Calibrating Meter to Indicate Correct DC Voltage 

Calibrating Meter to Indicate Correct AC Voltage 

Calibrating Meter to Indicate Actual Resistance 

Preliminary Capacitance Test 

Calibrating the Transmission Test Circuit 

Calibrating Current on Test Leads Circuit 

Calibrating Pulse Speed and Percent Make Circuit 

- 2 -

Paro Page 

1 6 

2 7 

3 7 

4 7 

5 8 

6 8 

7 9 

8 9 

9 9 

10 10 

11 11 

12 12 

13 13 

14 13 

smtelco




TCI Library- http://www.telephonecollectors.info/

SECTION III TEST PANEL OPERATING PROCEDURES 

General 

Meter Adjustment for Resistance Measurements 

Inspector 0s Trunks 

Selector level Trunks (Inter Toll) 

Two-Way To Line Trunk Circuit 

Two-Way Trunk Between Positions (Order Wire) 

Two-Way To Common Battery Trunk 

MDF Trunks 

Test Binding Posts 

Transfer Circuit 

Test Cords 

Test Selector Trunks 

Wheatstone Bridge 

Loop Battery Measurements 

Testing for Battery on Tip or Ring 

Measuring Loop Resistance 

Measuring AC Voltage 

Testing for Ground on Tip or Ring 

Measuring Loop Capacitance 

Testing for Tip or Ring to Ground Capacitance 

Application of Ringing Voltage 

Transmission Test 

Loop Current Test 

Testing Trunks Terminating at Toll Switchboard 

Coin Control 

Prepay Station Control and PBXj Line Tests 

- 3 = 

Paro Page 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

14 

14 

15 

17 

17 

20 

22 

22 

25 

26 

26 

26 

27 

29 

29 

30 

31 

31 

32 

32 

33 

34 

34 

35 

35 

36 



TCI Library- http://www.telephonecollectors.info/

Pulse Speed and Percent Make Tests, Local Lines 

Testing Test Panel Dial and Loose Dials 

Direct Make Tests 

Howler 

Sounder 

Reversing Testing Leads 

Disconnecting Transmission Circuit from Auxiliary 

Testing Leads 

Releasing Permanent Signals 

Line Equipment Tests 

Dial Leg (Toll) 

Multiline Testing 

Sleeve Test 

- 4 -

Par. Page 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

37 

39 

41 

42 

43 

44 

44 

45 

45 

46 

47 

48 



TCI Library- http://www.telephonecollectors.info/

LIST OF ILLUSTRATIONS 

Figure lo Typical Type "E" Local and Toll Test Panel 

Figure 2o Face Equipment, Type "E" Local and Toll Test Panel 

Figure Jo Meter Panel, Type "E" Local and Toll Test Panel 

Figure 4o Keyshelfy Type "E" Local and Toll Test Panel 

Figure 5o Location of Adjustable Resistors 

- 5 = 

smtelco




TCI Library- http://www.telephonecollectors.info/

STROMBERG-CARLSON 

TYPE 11E81 LOCAL AND TOLL TEST PANEL 

OPERATION MANUAL 

Section Io GENERAL 

lo INTRODUCTION 

The Stromberg-Carlson Type "E" Local and Toll Test Panel (f'urther 
"test panel") is designed to f'acilitate testing of' local and toll 
trunks and miscellaneous equipmento The types of' tests which can 
the test panel are listed belowo 

~o Resistance testso 

Qo Capacitance testso 

~o Foreign battery testso 

do Transmission testso 

~o Coin controlo 

!o Pulse speed and percent make testso 

go Toll signaling tests (dial leg)o 

ho AC voltages measurementso 

io Current measurementso 

referred to as 
lines and 
be made with 

The test panel also provides facilities to aid in clearing line f'aultso These 
f'acilities consist of the howler circuit 9 sounder circuit and connections f'or 
the Wheatstone Bridgeo Tests can be made over the following paths~ 

~o Inspector 0s trunkso 

Qo Order wire trunkso 

Qo Test switch traino 

do Test shoe o 

~o Test cord through jack field sectiono 

!a Binding postso 

This bulletin discusses all equipment which may be f'ound on the test panelo The 
reader should refer only to that equipment which is supplied with his own partic
ular test panelo Figures 1 9 2 9 3 and 4 illustrate the test panel. The circled 
numbers on the illustrations are used to associate the control or instrument to 
the paragraph number in this bulletin which discusses the use of the particular 
control or instrumenta 

= 6 -
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2o DESCRIPTION (Figo 1) 

The Type nE!' Local and Toll Test Panel mounts on an 8- or 9~foot frame which 
includes the test desk portion of the test panel and the jack field section .. 
Both the 8= and 9~,foot test panels can be increased to reach a total height of 
11 foot 6 inches (by the use of a special addition) where ceiling height permitso 
Figure 1 illustrates a typical Type 11Ec1 Test Panel without the additiono 

3o FACE EQUIPMENT (Figo 2) 

Across the top of the face equipment is a space for miscellaneous equipment, the 
sounder.,, and the fuse panelo Below these are two panels A and Bo Each panel 
contains part of the jack fiela section on the upper portion and the trunk 
switches on the lower portion., Below the two panels.,, mounted on the piling rail, 
are the coin collect (CC) and coin return (CR) lamps 9 the night alarm (NA) 
switch 9 the howler (HLR) la:mpj positive-negative (P-N).,, hi-low (H-L).,, differential 
duplex (DIFF DUP) 9 coin current (COIN CUR) 9 polar leg (POL LEG), and polar 
balance (POL BAL) 9 rheostats 9 the sounder lE!,ID.p 9 sounder jackj the SDR SW 
(sounder switching) key.,, and the SDR REV (sounder reverse) keyo The jack field 
section is described below,, 

4e JACK FIEID SECTION 

The jack field section terminates the test jacks of toll trunkso Because of the 
unlimited possible combinations which may appear in the jack field 9 only the 
four common appearances will be di5cussed in this paragrapho These four appear
ances are the basic test terminations from which deviations are made to meet 
local requirementso Since changes are common9 consult your Stromberg-Carlson 
representative for operating instructions on jacks not covered in this manual. 
I'he four combinations explained below are: Phantom Group Operation; Simplex 
Operation; Carrier Operation; and Interoffice 9 Tandem 9 and Loop trunks, 

a◊ Phantom Gr01,1pso The phantom group consists of three sets of jacks; Side 1 9 

Phantom 9 and Side 2o The two side circuits have eight jacks which are used to 
test from different points in the toll trunko The phantom circuit has only four 
jackso The jacks and their purposes are listed belowo 

(1) LINEo The LINE jack (PH LINE jack on phantom circuit) provides access 
to the outside lineo When a test cord is inserted into this jack9 the local 
trunk equipment is disconnected to permit testing the outside planto In the 
case of the phantom group however 9 the line jack will only allow testing to the 
simplex connection of both side circuitso The line jack of the side circuits 
permits testing the outside planto 

(2) LEQo The LEQ 1line equipment) jack is used to test inside the office 
and disconnects the outside planto This provides a test point facing into the 
composite and the repeaterso 

(3) DEOo The DEQ (drop equipment) jack is used to test out (through a voice 
repeater when used)o This jack disconnects the terminating trunk circuito 

(4) DROPc The DROP jack (phantom drop jack on phantom circuit) is used to 
test into the trunk circuito This jack disconnects the outside plant from the 
trunk circuit. 

(5) DSD~DSLc The DSD (Dial Signal Drop) and DSL (Dial Signal Line) jacks 
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(SX SGL 3imp.1.':'X S:.gn&._;_ Leg/ , pr,:,,;:.dE- a means of testing ~he sigr1al circuits o 

The DSD jac.K u use1 tc., t<Sst ::..r. tcwaras ths trunk circuit and disconnects the 
signaling , .. ~rctL.0c T.•:-.3 DSL Ja.J:',_ :~s ·u.2ee1 .,u test t,h~ough tne s:.gna::;_ing circuit 
and d:..scor1r.tec·:~a t:t1e :::..vca ....... :J_ ·u.r.i.k C-:i.r•~":·u.::.t~o 

S6) 1JS,;:o T.:1-:' LIS':: ~::...si::,sL, ~a,:.K ;:>r"cv:.ctec, a. meanc3 to listen on the trunk 
circuit., tc dete::m11.~ if th-:- •. :...1:ie ,.3 ::.,:;. ·u_;;::o The Ll:ST Jach: 'br:..dges across the 
voice pat,h net.wean t:n:; oci.~:Las .iL? ar~d. t:C."' t::.-ttr...k c:::.rccui to 

7) ~.Yfil:,o 'Ih1c'. BUST Ja:K marks ':;he t.ru.:nK .:::ircuit Ous;y to outgoing calls and 
provides a c,,:mnectior1 to tne .9 an:, \ .. xg for transm:Lss:i.ono Wnen it is desired 
only to bu;;y· out t[;e t·r1uJ1.K_9 a (_:iu:nrmy· p:.1.:u.g is- used to leave tt1e testir1g cords free 
for testingo 

Qo Sirnple2r_0,0~~0 S:t1np:..•sx \'.;:Jerat.~o:n :'..s l:.5ed when a signaling circuit 
other than ..,_0up pr,.:~_s:ing __ 3 c:-squirecio Ir. 'this caae the t:unk is simplexed and 
the simplex ,.i.r-:.:u:'.'..C _ 5 ·t_;_3ec:. fer th:=: aigK.aling c1:rcu::;_ 1.,o When this type of a 
tr0uni{ appear.2 tm foe, •~eit pan':-i JaCK f::.e.1.,::. 9 it requirs,5 eight jackso These jacks 
are the LINE~ LEQ DEQ 9 DROP,, ISD~DSL., LIST, a:cd. BUSYo Tne purpose of these 
jacks is t!1-:-- .3bllle a.·2 tha··~, Ce2cr:..tJed irj ~'-.:~./ t,hrough -~-, w,i·•,:.h the exception of.I 
.~(5) abo0,ea Witrl si.m.p..L.e:;r C•Jc:re.t:.ics., th": DSI:,=ISL jac:ka are connected in a dif= 
fer~nt, part of the a::.ai i'::g c_rcuito Tne DSD~DSL jac.iL:' SX SGL (Simplex Signal 
Leg)) provide a mean,;3 fer tes :.:.ng the .2ig:Lal legc Wnen the test cord is inserted 
into the DSL jacK? tr.& ,s::..gns . .1. c~rcuit t,5 t,he line can be tested and the circuit 
to the local signal ci,·cult; :Ls cpeXale•::o Wt-ien the test co.rd :i.s inserted into the 
DSD jacil:: 9 the ts::...gnal 1~ir(~uiru is cpet~ed tuwards the distant office and the circuit 
to the local s:'Lgn:a.l ,.ir:,ui t :is ecr,mpletect fo:r· testingo 

C CO'i"".'.'\,:,·l" ~O'~r-;-•,,•,1 
a=io ~-~-~ ~~~o Carr='..er -urunk2 may ha7e six or eight. test jackso When 

only six jacK.s are pr,_;·,,::.,de,J.,, ;~:'.l" ,;:_,EQ artu DEQ jacks are left off o Tne jacks and 
their purpoaes are U12 :3ame -.:ic5 ·::;h0ae descdoei in§, :;_) through (7) above with 
the except::lor, of_ 2 '5; o W:i.1:.· :3._rr::e" _ opere;.tioni -she signa:::. circuit jacks are the 
CXl (compcsit2 '_._l .~ CX:2 C.,;", •• J,ja::..te 2, .,;a0k5o Tns CX':..~CX2 jacks provide a means 
for testing 1,h2 E 8.0~ M 21g_;::5,_,_,Lr.g ~::...r, u:::. -;;. l"nese ._jacks are used in. the same 
manner a:3 those c:ey:r:;_ bfr::l f,:,t ::,/1s fSl,.~G.SI' ~ ae:Ai:l ::n ~. 5 .' above. 

ilc Inte . .::cfflc·e s, Tandem,L_at,;;;LLQQ!,l 'u:JJMci.o Tnese t,ypes of 'trunks are generally 
tie trunks wr,::...eh conJ';.ect two cfficc:-s t,ogethe:.ro Wnen these trunks appear in the 
jack field seotion,9 the:;r general.ly tar:m:Lc.ate in four jacks, LINE, DROPJ LIST:1 
and BUSL 'T'he pu:rposet; of these jaeks are the same as those described in g;(l) 9 

C4) 9 16) ari<J ; 7 ;: abC,:'o 

5o METER PAREL Fi.go 3: 
The meter par~e::i. ::.s m,:·cl.n te,:i a.,, -:-ne ba,se of tne face equipment; and. is tilted back= 
warde for- e:13,:, of ,,·::2,.·1.J.g from a 3'tandJ..cg or: s:::. tt:1.ng po.si tiono The meter panel 
mounta tne f,:.i:..,)w·:::.r,g , c,mp,x~~,r.-:,3; Q1.,_ tn? 1.eft, are tn"' SET '~00 9 PRESET9 RING PAD 9 
TRANS '".;ransmiss:.or:,: TEST AC ZERO_, 3LJ re ZERO rheost,ats; in the cente:r is the 
Vol:t~or.un~ni1l-:lam;nste:; ,.L tr,=' ~~gi:•, ar➔ -sh'= SET :0~1 Key:, the DC lamp 9 the MR 
(mete:r' reverse:· k2y anc Ch-= J:;,-:;,_;_c 

60 KEYSHELF 'Figo 4 , 

The keyshe'U" c·onta.fr.s ail tine te:3tl.ng ana ringir_,_g keys,, Behind the keys on the 
left are t,h8 PT ( p;:clmar7 ~ ... ip'.' ar:i.d PR primary ring binding posts, in the center 
are the GR" X..1.0 an,:5. X:2 tenr,:..rJ.a}s f\>C' the Wneata"':oni: Bri.dge 1 on t,he right are the 
AT taux:.l.:'..a.r-y tip,, ar~d AR · aux::l:;_ary ring,; ::;in,iing posts and the test cords 0 On 
the f':roil't of' the 1'~8J3he.,_c e.r'=" two cperct'.,C,~

0 s Ja:::oi<.:t fc:r -she operatc:r 1s headseto 
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Section IIo TEST PANEL CALIBRATIONS 

7o GENERAL 

The purpose of this section is to provide the test desk operator with the proper 
operating procedures for making required calibrations before the test panel is 
put into useo These calibrations are usually made by the installation personnel 
at the time of installationo Howeverj in some cases these calibrations may have 
been tampered with after installationo Therefore, recheck all of the following 
calibrations before the test panel is put into operationo 

8 0 CALIBRATING METER TO INDICATE CORRECT DC VOLTAGE 

The purpose of this calibration is to make sure that the meter indicates the 
proper DC voltage when a voltage source is being testedo 

~o Set all test keys in their nonoperated positiono 

Qo Connect the positive side of a DC (fully charged 48-volt battery) source 
to the PT binding post (figo 4), and the negative side of the DC source through 
a fuse to the PR binding pesto 

Qo Adjust RH7 (figo 5) until the meter needle indicates (on the lower scale) 
the voltage of the voltage source connected to the Pl' and PR binding postso 

~o Disconnect the voltage source from the PT and PR binding postso 

9o CALIBRATING METER TO INDICATE CORRECT AC VOLTAGE 

The purpose of this calibration is to make sure that the meter indicates the 
proper AC voltage when a voltage source is being testedo 

'1,.o Set all test keys in tr1eir nonoperated posi tiono 

Qo Connect a 150-volt AC voltmeter across the PT and PR binding posts (figo 4). 
(To prevent damage to this meter 9 be sure to use the high measuring rangeo) 

Qo Turn the RING PAD control (figo 3) to the full clockwise positiono 

do Operate the RING ON TIP-RING ON RING key to either position. 

~o Adjust the selector switch on the AC voltmeter connected to the PT-PR 
binding posts to measure the applied voltageo 

!o Adjust rheostat RH8 (figo 5) until the test panel meter indicates the same 
voltage (ringing voltage) as the AC voltmetero (The RING PAD rheostat can be 
regulated to increase or decrease the ringing voltage outputo) 

~o Restore all keys and disconnect the voltmeter when this adjustment is 
completedo 

Noteo In subparagraphs h through~ below, a voltage source of 150 volts AC 
and 15 volts AC should be usedo If these voltages are not available, use a 
voltage source which is as close to this value as possible, but does not exceed 
150 volts or 15 voltso 

ho Connect a 150-volt AC source to the PT-PR binding posts 0 

- 9 -
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;!__. Operate the INCOMING AC HIGH-INCOMING AC LOW key to the INCOMING AC HIGH 
posj_tion. 

i• Observe the meter, the meter needle should indicate 150 volts on the lower 
scale. 

k• Remove the 150-volt AC source from the PT and PR binding posts. 

l. Connect a 15-volt AC source to the PI'-PR binding posts. 

m. Observe the meter, the meter needle should indicate 15 volts on the lower 
scale. 

n. Operate the INCOMING AC LOW-INCOMING AC HIGH key to the INCOMING AC LOW 
positiono 

~. Adjust rheostat RHl (fig. 5) until the meter needle indicates 150 on the 
lower scale. 

ll• Disconnect the 15-volt AC source from the PT and PR binding posts. 

~• Restore all keys to normal. 

10. CALIBRATING METER TO INDICATE ACTUAL RESISTANCE 

This calibration is made to make sure that the meter indicates proper resistance 
measurements, When resistances are required, use a decade box or a resistor with 
a tolerence of not more than 2%. 

a• Set all keys to their unoperated position. 

Q. Adjust the DC ZERO rheostat to the center of its movement. 

Q, Disconnect the operator's telephone set from the operator's jack. 

d, Connect a strap across the PT-PR binding posts. 

~. Operate the LOOP LOW-LOOP key to the LOOP position. 

!. Adjust rheostat RH6 (fig. 5) until the meter indicates 11 011 on the upper 
scale. 

~• Remove the strap from the PT-PR binding posts. 

h• Connect a 50,000-ohm resistor across the PT-PR binding posts. 

i• Adjust rheostat RH4 (fig. 5) until the meter indicates 50,000 on the upper 
scale, 

i, Repeat steps d through i above until the meter is accurate. 

k, Remove the 50,000-ohm resistor from across the PT-PR binding posts. 

l• Connect a strap across the PT-PR binding posts. 

m, Operate the LOOP LOW-LOOP key to the LOOP LOW position. 

- 1 () -
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no Ad.just rheostat RH5 (figo 5) until the meter needle indicates 110 11 on the 
upper scalec 

Q. Remove the strap from across the PT-PR binding posts. 

~o Connect a 500-ohm resistor across the PT-PR binding posts. 

g,. Adjust rheostat RH3 until the meter needle indicates a mid-scale reading 
on the upper scale. 

~. Repeat steps l through g, above until the meter is accurate. 

~. Remove the 500-ohm resistor from across the PT-PR binding posts. 

t. Insert the operator 1 s headset into the headset jacks. 

u. Connect a strap across the PT-PR binding posts. 

y. Adjust the AC ZERO control until the meter indicates 11011 • 

lie Restore the LOOP LOW-LOOP key to normal. 

~. Operate the MONITOR-ZERO ADJUST key to the ZERO ADJUST position. 

z. The meter should indicate 110 11 • 

~• Remove the operator's headset, the meter should indicate 11 011
• 

11. PRELIMINARY CAPACITANCE TEST 

This test is made to assure that the meter circuit functions properly when 
making capacitance readings" To prepare the test panel for this t~st, connect a 
15-UF capacitor across the PT and PR binding posts and operate the D:rn.ECT MAKE~LOOP 
CAPACITY key to the LOOP CAPACITY position. Adjust rheostat RHll (fig. 5) until 
a full~ale (150) reading is obtained on the lower scale. 

With this adjustment made, prepare a capacitance conversion chart, This chart 
will be required to convert voltage readings to capacitance in UF when making 
capacitance tests. To prepare this chart, obtain two 1-UF capacitors, two 2-UF 
capacitors, and one 4-UF capacitor and connect them as indicated in the 
Connection column of the chart on page 12. Whe11 the capacitors are connected 
properly, connect them across the PT and PR binding posts of the test panel and 
operate the DIRECT MAKE-LOOP CAPACITY key to the LOOP CAPACITY position. 
Record the maximum reading indicated on the lower scale of the meter in the 
Actual voltage column of the chart. The readings indicated in the ApprQXimate 
voltage column of the chart on page 12 are approximate. 

- 11 -
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Actual l 
vn1 +.<>t)'F! j 

I 
! 
Ii 
ii 

I! 

\: 
I 

I 
t 

i 

Approximate 
vol +.<>cA 

10 

20 

38 

55 

68 

80 

95 

108 

116 

125 

132 

Capacitance CnnnQ~~;nn 

0.5 UF 1-UF and 1-UF capacitors in series 

loO UF 1-UF capacitor 

2o0 UF 2-UF capacitor 

3o0 UF 1-UF and 2-UF capacitors in parallel 

7.0 UF 

9.,0 UF 

10.,0 UF 

4-UF capacitor 

4-UF and 1-UF capacitors in parallel 

4-UF and 2-UF capacitors in parallel 

4-UF, 2-UF, and 1-UF capacitors in 

parallel 

4-UF, 2-UF, and 2-UF capacitors in 

parallel 

4-UF, 2-UF, 2-UF, and 1-UF capacitors 

in parallel 

4-UF, 2-UF, 2-UF, 1-UF, and 1-UF 

capacitors in parallel 

12 0 CALIBRATING THE TRANSMISSION TEST CIRCUIT 

The purpose of this calibration is to make sure that the transmission test cir
cuit is calibrated accurately. 

~. Adjust resistor Rl (fig. 5) to 750 ohms and proceed as follows. 

Q• Connect a mi lliammeter (0-300 MA) across the PT-PR binding posts. 

~• Operate the TRANSMISSION TEST-TEST CURRENT key to the TRANSMISSION TEST 
position. 

do Turn the TRANS TEST rheostat until the milliammeter connected to the 
binding posts indicates 100 milliamperes. 

~. Adjust rheostat RH9 (figc 5) until the test panel meter indicates 100 
milliamperes. 

!,. 17ary the position of the TRANS TEST rheostat, both meters should indicate 
the saiiu current flow reading. 

g. Restore all keys to normal. 

- 12 -
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ho Disconnect the meter from the binding postso 

130 CALIBRATING CURRENT ON TEST LEADS CIRCUIT 

The purpose of this calibration is to assure accurate current measurement. 

~o Connect a decade box (with maximum resistance in) and a milliammeter in 
series between the PR binding posts and negative batteryo 

~o Connect ground to the PT binding posto 

~o Operate the 'IRANSMISSION TEST=TEST CURRENT key to the TEST CURRENT 
positiono 

do Adjust the resistanc:e of the decade box until the meter connected to the 
binding posts indicates 100 milliam.pereso 

~o Adjust resistor R28 (figo 5) until the test panel meter indicates 100 
milliamperes., 

f.o Tighten resistor R28 placeo 

go Restore all keys to normalo 

b,o Remove all connections to the binding postso 

140 CALIBRATING PULSE SPEED AND PERCENT MAKE CIRCUIT 

s!o Connect a 10 impulses per second (IPS) ground to the PR binding post. 

~o Operate the SPEED=TIP CAPACITY key to the SPEED positiono 

~o Turn the SET 100 rheostat to the center of its movemento 

!lo Adjust resistor Rl (figo 5) until the test panel meter indicates 100 
on the lower scaleo 

~o Fasten resistor Rl in placeo 

f.o Restore all keys to normalo 

~o Remove the connection from the PR binding postso 

Uo Operate the WB LOOP-SET 100 key to the SET 100 positiono 

io Adjust resistor R3 (figo 5 until the test panel meter indicates 100 on 
the lower scale o 

lo Fasten resistor R3 in placeo 

ko Restore all keys to normalo 

= 1.3 -
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Section III. TEST PANEL OPERATING PROCEDURES 

Noteo This section provides detailed procedures for operating the test panel. 
It includes the procedures for answering incoming calls to the test panel 9 

originating calls from the test panel 9 adjustments and calibrations, and the 
major tests that can be performed with the test panel. 

150 GENER.AL 

~o With all keys at normal 9 the volt-ohm-milliammeter (meter) and the 
operator 1 s talking and dialing circuit are connected across the test circuito 
The meter is connected as a 0= to 150-volt voltmeter. 

Qo When the test panel is not being used 9 all keys should be in their normal 
unoperated positions, and the operatorus headset plug should be removed from 
the headset jacks. Tests can be performed with the test panel even though the 
operator 0s headset plug is not inserted in the headset jacks. However 9 the 
recommended operating procedure is to insert the operator 1 s headset plug into 
either set of headset jacks whenever the test panel is being used and to dis
connect the operator 0s headset plug when it is anticipated that the test panel 
will not be used for long periods of time (30 minutes or more) or when the 
test panel is left unattendedo 

16 0 METER ADJUSTMENT FOR RESISTANCE MEASUREMENTS 

ao General.o When the operator 0s headset plug is inserted into the headset 
jacks the DC testing battery for the meter is rectified AC. The AC is supplied 
by commercial power lines~ When the headset plug is removed, or when the AC 
supply fails 9 the central office battery supplies power to the meter. If' the 
AC supply fails with the headset plug inserted into the headset jack, the DC 
lamp will lighto Subparagraphs Q and~ below describe the meter adjustments to 
be made under both of these conditionso 

ho Headset Plu,~e;ed in ( AC ZERO Adjustments). When the operator Os headset plug 
is inserted into the headset jack9 make the meter adjustment as described below. 
When the headset plug is not inserted into the headset jack and/or the DC lamp 
(figo 3) is lighted 9 make the adjustment described in~ belowo 

(1) Operate the MONITOR-ZERO ADJUST key to the ZERO ADJUST positiono 

(2) Adjust the AC ZERO rheostat until the meter needle indicates zero ohms 
on the upper scale (full=scale deflection). 

(3) Restore the MONITOR=ZERO ADJUST key to normal after this adjustment is 
completedo 

(4) Make this adjustment prior to filillh resistance measurement to insure 
accurate meter readingso 

~o Headset Not Plu~~ed in (DC ZERO Adjustment). 

(1) Operate the MONITOR=ZER.O ADJUST key to the ZERO ADJUST position. 

(2) Adjust the DC ZERO rheostat until the meter needle indicates zero ohms 
on the upper scale (full-scale deflection). 

smtelco
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(3 ) Restore the MONITOR-ZERO ADJUST key to normal after this adjustment is 
completedo 

(4) Make this adjustment prior t o ~ resistance measuremento 

17 0 INSPECTOR 0S TRUNKS (S-50368 OR EQUIVALENT) 

'!he inspecter trunks are used by repairmen to gain access to the test desk through 
the XY Dial Equipmento The following subparagraphs describe the procedure to be 
followed when an i nspector 0 s trunk is being usedo 

~o Incomi~~ Call Indica:ti.Qno The test panel operator is notified of an incoming 
call when the supervisory l amp associated with the inspectorvs trunk in use 
lights ~ and by the sounding of the night alarm buzzer (when the NA switch is 
operated (counterclockwi se position))o 

Qo ill1SHerin~ Cillo 

(1 ) Operate the INSPECTOR 1S TRK key associated with the lighted supervisory 
lamp to the PRIMARY TEST position or to the AUXILIARY TEST position. If the 
AUXILIARY TEST position is used 9 operate the TEST AUXILIARY-CO AUXILIARY key to 
the TEST AUXILIARY positiono 

(2 ) Conversation can take pl ace as soon as this is doneo 

(3) During transmission, the supervisory lamp is not lighted and the busy 
lamp is lightedo 

.C. o Holdin~ After Call is Answered◊ If.9 after answering the call, it is 
desired to disconnect the testing l eads from the trunk but to hold the estab
lished path ~ follow the procedure descri bed belowo 

(1 ) Inform the r epairman of the appr oximate length of time the trunk will be 
in the hold conditiono 

(2) Operate the hQlrl key associated with the trunk in use and restore the 
INSPECTOR 0S TRK key to normalo This~ the trunk operated and permits the 
test panel operator to answer or originate other calls or perform other 
operations until such time that it is convenient to reconnect the testing leads 
to the inspectorus trunko 

(3 ) During the hold, process 9 the supervisory l amp associated with the trunk 
is not lighted and the busy lamp is lighted. 

(4) IfJ during the holding process the supervisory lamp flashes, it is an 
indication that the repairman is recalling the test panel operator. When this 
condition exists , proceed as described in (5) below" (If the supervisory lamp 
lightsj it is an indication that the repairman has disconnected. When this 
condition exists 9 proceed as described in f(l) below.) 

( 5 ) To re=establish the t r ansmission path, the INSPECTOR 1S TRK key is 
operated to the same position as described in g(l) above. Restore the associ
ated hold key to nor mal, Transmissi on can now take place . 

d. Testin~" Before tests c an be made 9 other keys must be operated. Refer to 
(1 ) and (2 ) on page 16 f or the appl i cable condition. 

- 15 = 1~.M. Reg. U.S. Pat. Off. 



TCI Library- http://www.telephonecollectors.info/

(1) Tests over primary testing leadso If tests are to be made and the 
INSPECTOR~S 'IRK key is in the PRIMARY TEST position, operate the CO CON'IROL-CON
NECTOR RELEASE key to the CO CONTROL position (to provide a metallic testing cir
cuit)o Then proceed with the desired testo 

(2) Tests over auxiliary testing lead~. If tests are to be made over this 
trunk and the key is in the AUXILIARY TEST position, provide a metallic testing 
circuit by operating the CO CONTROL-CONNECTOR RELEASE key to the CO CON'IROL 
position and the TEST AUXILIARY-CO AUXILIARY key to the TEST AUXILIARY position. 
Then proceed with the desired testo 

~o Holding During Testing Procedureo If, during the testing procedure, it is 
desired to disconnect the testing leads from the trunk but h,Ql,g. the established 
testing path, follow the procedure described belowo 

(1) Operate the TALK BATTERY AUXILIARY-TALK BATTERY PRIMARY key to the 
required position (depending on whether the primary or auxiliary testing leads 
are being used)o 

(2) Inform the repairman of the approximate length of time the trunk will be 
in the hQll conditiono 

(3) Operate the h,,Ql,d key associated with the trunk in use and restore the 
INSPECTORus TRK key to normalo This holds the trunk operated and permits the 
test panel operator to answer or originate other calls or perform other opera
tions until such time that it is convenient to reconnect the testing leads to 
the inspector is trunko 

(4) Restore all other test keys to normalo 

(5) During the h.Ql,d process the supervisory lamp associated with the trunk 
is not lighted and the busy lamp is lightedo 

(6) Ify during the holding process the supervisory lamp flashes, it is an 
indication that the repairman is recalling the test panel operator. If this 
condition occurs 9 proceed as described in (7) belowo (If the supervisory lamp 
lights, it is an indication that the repairman has disconnected. When this 
condition exists, proceed as described in f(l), below.) 

(7) To re-establish the testing circuit, operate the INSPECTOR'S TRK key 
associated with the trunk in use to the same position as in Q(l) above. 
Re operate the CO CONTROL-CONNECTOR RELEASE key to the CO CONTROL position. 
Restore the associated hold key to normalo Testing can now take place. 

(8) To perform tests over the trunk 9 perform the operations described in 
d(l ) or (2) aboveo 

!o ;Qisconnecto 

(1) Calling party disconnects !ir..§.io If the repairman disconnects first, 
the supervisory lamp associated with the trunk in use lights. The supervisory 
lamp and the busy lamp remain lighted until the test panel operator disconnects. 
To disconnect 9 restore all keys associated with the trunk in use to normal. 
The su1ervisory lamp and the busy lamp go outo At this point the trunk is 
restored to normal and is again available for useo 

(2) Test panel operator disconnects first. To disconnect 9 restore all keys 
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associated 'W'ith the trunk in use to normalo The busy lamp goes out, but the 
supervisory lamp remains lightedo When the calling party disconnects, the super
visory lamp goes out o At this point the trunk is restored to normal and is 
again available for useo 

180 SELECTOR LEVEL TRUNKS (INTER TOLL) (S-50314 OR EQUIVALENT) 

Inter-toll selector level trunks are provided in the larger toll offices. These 
trunks provide a transmission circuit for testing inter-toll trunkso Normally 
these trunks are provided f or national code tests 101 9 1029 and 103. The opera
tion of this circuit is described bel owo 

a. Incomin~ Call Indicatiooo The t est panel operator is notified of an incoming 
cal l by the lighting of t he supervisory lamp associated with a SELECTOR LEVEL key. 

Qo ~erin~ Call. 

(1) Operate the SELECTOR LEVEL key associated with the lighted supervisory 
lamp to the PRIMARY TEST or AUXILIARY TEST position. If the key is operated to 
the AUXILIARY TEST posi tion ii operate the TEST AUXILIARY-CO AUXILIARY key to the 
TEST AUXILIARY position. 

(2 ) Conversati on can tak,:e pl ace as soon as this is done. 

(3) During t r ansmiss i on 9 the busy lamp is lighted and the supervisory lamp 
is out o 

Q. Hcldin~ After Call is Answered, If 9 after answering the call, it is desired 
to disconnect the test ing l eads from the trunk but to hold the established path, 
follow the procedure described below . 

(1) Infor m t he testman a t the distant end of the approximate length of time 
the trunk will be in the h,Ql(t condition~ 

(2 ) Operate the h.!;;,ld key associated with the trunk in use . 

(3) Restore t he SELECTOR LEVEL PRIMARY TEST-SELECTOR LEVEL AUXILIARY TEST 
key to n.::i:rmal" 

(4) Du.ring the hold, condiT,ion 9 the busy lamp is lighted and the supervisory 
l amp is our:. ,, 

(5) No recall is possi ble at this t ime ~ 

(6 ) To re-establish the t r ansmission path the SELECTOR LEVEL key is operated 
to t he position it was i n as described in 12(1) above. Restore the associated 
h.Ql.ii key to normal , Transmission can now take placeo 

d:, . Rele~~ Upon completion of tests 9 restore all keys to normal. 

l9 o TWO- WAY TO LINE TRUNK CIRCUIT (S-50306 OR EQUIVALENT) 

The two-way to l ine t :cunk f r om the test panel can be terminated a t a m:1gneto 
teleph ,ne or a dial telephone , This t r unk is used for transmission purposes 
onl y o No provision is made fo:r making t ests over t his trunk . 'lhe procedure to 
be followed. when a two=way t o line trunk is being used is as follows: 
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~o Incomini Callo The test desk operator is notified of an incoming call on 
the two=way to line trunk from either a magneto telephone or a dial telephone by 
the intermittent lighting of the supervisory lamp associated with the trunk, and 
by the intermittent sounding of the night alarm buzzer (when the NA switch is 
operated (counterclockwise position))o 

Qo Answerin~ Callo 

{1) Operate the 2-WAY TO LINE TRK keyo Use the PRIMARY TEST position if the 
transmission path is to be established over the primary testing leads, or the 
AUXILIARY TEST position if the transmission path is to be established over the 
auxiliary testing leadso 

(2) Conversation can take place as soon as this key is operatedo (If the 
AUXILIARY TEST position is used 9 the TEST AUXILIARY-CO AUXILIARY key must be 
operated to the TEST AUXILIARY positiono) 

(.3) During transmission, the supervisory lamp and the test busy lamp remain 
lighted if the trunk is connected to a dial lineo Only the busy lamp is lighted 
if the trunk is connected to a magneto telephoneo 

.G. o .[Qlg,ing: After Call is A,.,nswered o If» after answering the call~ it is desired 
to disconnect the testing leads from the trunk but to hold the established path., 
follow the procedure described belowo 

(1) Inform the party on the trunk of the approximate length of time the 
trunk will be in the hold positioY.J.o 

(2) Operate the hold key associated with the two-way to line trunk and restore 
the 2-WAY TO LINE TRK key to normalo This holds the trunk operated and permits 
the test panel operator to answer or originate other calls or perform other oper
ations until such time that it is convenient to reconnect the testing leads to 
the two-way to line trunko 

) During the hold process the supervisory lamp associated with the trunk 
is lighted and the busy lamp may or may not be lighted depending on the wiring 
option◊ (This condition is the same regardless of whether the trunk is connected 
to a magneto telephone or a dial telephone.) 

(4) No recall supervision is prov:idedo 

(5) To re-establish the transmission circuit, operate the key or keys to the 
same position as in Q aboveo Restore the associated hold key to normal. Trans
mission can now take place-0 

do Disconnect on Incoming Call.§o 

(1) Trunk connected to magneto televhoneo 

(a) Calling party disconnects firsto If the trunk is connected to a mag
neto telephone, and the party desires to disconnect, he must rin~-offo 
The busy lamp remains lighted and the supervisory lamp lights during 
the ringing periodo (If the party does not ring-off, the supervisory 
lamp does not lighto The busy lamp will remain lighted until the 
test panel operator disconnectso To disconnect, restore the 2-WAY TO 
LINE 'I'.RK key to normaL The busy lamp goes outo At this point the 
trunk is again available for use. 
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(:b,) Iest pruiel opera:t9,r __ d,i,a;Q~.tiS_Ur~o To disconnect 9 restore the 
2-WAY TO LINE TRK hiy associated with the trunk to normaL The busy 
lamp goes outo When the calliYi.g party rings=off 9 the supervisory 
lamp lights during the ri.nging periocL (If' the calling party does 
not ring-ofT9 the :supervisory lamp does not, lighto) At this point the 
trunk is again a\ra:Llable for u:se" 

(~.) Callin~ pa,r::t;:c,d:;,§,Q..;;.ill.i,,~G,~~-J.ll:.L-, lf' r,:ne calling party disconnects 
first 9 the supe'r"\':l.Bo:ry :amp ana fae busy lam:p remain lighted until 
the test pa:n,1:,l ope!'atcr ::i::.s::or,t:ec ts. T0 disconnect, 9 restore all 
keys associated 1,.1i :;:,h tr.e t,,c.nK co ;::.or:ms::l c The supervisory lamp and 
the busy laJnp gc, ou..;o A·, p,)~.Lt the t.cunk is restored to normal 
and is again available .r O( ,..:..se" 

(:g) 1'~.at :panel s:u;ie;.t"at12~ q~!ls)~.§.'b To disconnect» restore all keys 
associated with the tn:mk to zy:,:.nnalo This causes the busy lamp and the 
supervisory lamp to go outo Howeve:r 9 the trunk cannot be used until 
the calling party d:.scGr.rn:1cts" No superYi.sion is given at the test 
panel when th's cal.Ling pa:: ,;y di:s~:onnect:=: o 

(1) Connec:.t.:i.ng to liri~.o To establish a connection to the line 11 operate the 
2-WAY TO LINE TRK key tc the PRIJVIA.""ftY TES''.r position if the primary testing leads 
are to be used or to the AUXILIA.R1 TEST pcai r,ion if t/1e auxiliary testing leads 
are to be usedo Thi,s c:auaes ths busy lamp cv:isoc:.a+'ied with the trunk to lighto 

(2) Rin§iipgo 

(a) If the 2-WAY TO I rrl'JE TRK key is i,c the PR1MARY TEST position, ring the 
magneto telephon,e .... ntst1ri::.tr,e\:i't1.y operating the RING ON TIP-RING ON 
RING key to ei teer Adjus-s the Ri.nging Voltage with the 
RING PAD rr:wosta::.. . ringi:cg cur:ren ·;:; is aupplied 9 the super-
vism:y lamp as,soc::.'1ted wi tn tb.s tconk lights o When the called party 
answers 9 re.st,c:rer the RING ON TIP.-RING ON RING key to normaL 

(g) If the 2=MAY TO LINE TRK Key is i.n th,, AUXILIARY TEST position, operate 
the TEST AU"XILIARY.CO AlDULIAR.':" key to the TEST AUXILIARY posi tion 0 

Then 9 intermittentl·,r operate tha RING ON TIF-~RING ON RING key from the 
normal position to either croe:rat,sd positiono Each time ringing current 
is supplied 9 the superviso.ry 1~ ... mp associateo. with the trunk lightso 
Wnen the called part:y a.ns1,J2rs .. res tccf: the TEST AUXILIARY,--CO AUXILIARY 
key and the RING ON TIP ,RING ON RINC¼ ksy to rH::,rmal o 

(3) ~}LJ?J;a,:r;.t;;;L.§,0.~:Xd:c;.;.:i;;~o When tne caL.Led pa:rty anawers 9 the transmission 
circuit is completed and -crmr,er•3ation ::::an ta.Kt-J plac,s o During transmission the 
busy lamp remains lighted a:nd the m.1p,"'r,risory lamp :l.s extinguishedo 

(4) Holding aft.e.r...r,ml.L,:lJLilJ~:tl•;;,:t:.9,do Tne operational procedure for holdimi 
the trunk operated after r~he called. p2.rty ans1,rsr:s is the same as that described 
in g, on page 180 After re:,:sor1nee:ting c,o the tru.n.k 9 th,e. busy lamp lights and the 
superv",sory lamp goes outo 

( 5) Jlis,Q,QJ.lll~,Q,;i;;,o .'. rne dis,.:; (;',,nee t FCGC:e::mre ,_,,, outgoing calls is the same as 
that described in gJl) on page 180 
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(1) Connectip~ to dial line eguipment. Operate the 2-WAY TO LINE TRK key to 
the PRIMARY TEST position or to the AUXILIARY TEST position. This causes the 
supervisory lamp and the busy lamp associated with the trunk to light. Dial tone 
is heard in the receiver of the operator's headseto 

(2) Dialini .. 

(a) If the 2-WAY TO LINE TRK key is in the PRIMARY TEST position, dial the 
number to be calledo Each time the dial is turned off-normal the 
supervisory lamp associated with the trunk goes out (busy lamp remains 
lighted). This lamp relights after each digit is dialed. Dial tone 
is not heard in the operator's receiver after the first digit has been 
dialedo 

(h) If the 2-WAY TO LINE TRK key is in the AUXILIARY TEST position, operate 
the TEST AUXILIARY-CO AUXILIARY key to the TEST AUXILIARY positiono 
Then, dial the number to be called. Each time the dial is turned off
normal the supervisory lamp is affected ((a) above). After all digits 
hava been dialed 9 restore the TEST AUXILIARY-CO AUXILIARY key to normal. 

(3) Dialing completed. After all of the digits have been dialed, the super
visory lamp lights and remains lightedo 

(4) Called party answers 2 When the called party answers, the supervisory 
lamp associated with the trunk goes out 9 and ringback tone is disconnected. 
Conversation between the test panel operator and the called party can take place 
at this timeo During transmission, the busy lamp remains lighted. 

(5) Holding after called party answers. The operational procedure for holdini 
the trunk operated after the called party answers is the same as that described 
in ,g, on page 180 

(6) Disconnect on outgoing dial line calls .. 

(a) Called party disconnects first. If the called party disconnects 
first, the supervisory lamp lights. The busy lamp remains lighted. 
To disconnect, restore all keys associated with the trunk to normal. 
The busy lamp and the supervisory lamp go auto At this time the 
trunk is restored to normal and is again available for use. 

Test panel qperator discqnnects first. To disconnect, restore 
associated with the trunk to normal. The busy lamp goes out. 
time the trunk is restored to normal and is again available for 
even if the called party has not disconnected. 

20 0 TWO WAY TRUNK BETWEEN POSITIONS (ORDER WIRE) (S-50304 OR EQUIVALENT) 

all keys 
At this 
use 

The ORDER WIRE key or jack provides a metallic path (T and R) 
position 1, another test panel position, or other equipment. 
subparagraph describes the procedures to be followed when the 
being used. 

between test panel 
The following 
order wire is 

a. Incoming Call. The test panel operator is notified of an incoming call 
when the order wire supervisory lamp lights and by the sounding of the night 
alarm buz7,er (when the NA switch is operated (counterclockwise position)). 

- 20 -



TCI Library- http://www.telephonecollectors.info/

Q0 Answerin~ Callo 

(1) Operate the ORDER WIRE key to the PRil1ARY TEST or AUXILIARY TEST posi~ 
tion or insert a test cord into the ORDER WIRE jacko If the AUXILIARY TEST 
position or AUX test cord is used operate the TEST AUXILIARY-CO AUXILIARY key to 
the TEST AUXILIARY positiono 

(2) Transmission can take place as soon as this is done. 

(3) During transmission, the supervisory lamp is not lighted. 

(4) On circuits containing a busy lamp 9 the busy lamp remains lighted. 

~o Boldin~ After Call is Answeredo If~ after answering the call, it is desired 
to disconnect the testing leads from the trunk, but to hold the established path, 
proceed as follows~ 

(1) Inform the party at the distant end of how long you will be disconnected. 

(2) Restore the ORDER WIRE key to its normal position or remove the test cord. 
The busy lamp will go outo 

(3) If after disconnecting 9 the supervisory lamp flashes, it is an indication 
that the party at the other end of the trunk is recalling the test panel operator. 
(If the supervisory lamp goes out, proceed as described in .f! below.) 

(4) To re-establish the transmission or testing circuit between the local 
test panel position and the distant positioni operate the ORDER WIRE key to the 
same position as Q(l) above m;: insert the test cord into the ORDER WIRE jack. 
Transmission can now take placeo 

do T,Bstingo Before tests can be made, it is necessary for the equipment to be 
tested to be connected to the distant end of the trunk. When this is done, pro
ceed as described below, 

) If the ORDER WIRE key is in the PRIMARY TEST position or if the PRIM test 
cord is used, proceed with the desired testsc 

(2) If the ORDER WIRE key is in the AUXILIARY TEST position or if the AUX 
test cord is being used 9 operate the TEST AUXILIARY-CO AUXILIARY key to the 
TEST AUXILIARY positiono Then proceed with the desired test. 

Qo ~o Since there is no disconnect supervision provided at the dis
tant end 9 the disconnect time must be understood by both parties. However, to 
disconnect 9 restore the ORDER WIRE key to normal or remove the test cord from the 
ORDER WIRE jacko When this is done 9 both the busy lamp and the supervisory lamp 
will go outo . 

!o Originating Callo 

(1) Operate the ORDER WIRE key to the PRIMARY TEST or AUXILIARY TEST posi
tion (or insert the PRIM or AUX test cord into the ORDER WIRE jack). 

(2) If the AUXILIARY TEST position or AUX cord is used, operate the TEST 
AUXILL,RY-CO AUXILIARY key to the TEST AUXILIARY position. 

(3) The busy lamp will light" 
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~o Called Party Answerso 

(1) When the called party answers, the supervisory lamp flashes on and then 
goes off. 

(2) Transmission and testing can take place at this timeo 

ho Holding After Call is Answered. To hold this connection, proceed as des
cribed in~ on page 21. 

1. Disconnecto To disconnect, proceed as described in~ on page 21. 

21 0 TWO WAY TO COMMON BATTERY TRUNK (S-50305 OR EQUIVALENT) 

The two-way to common battery trunk circuit provides a transmission path between 
the test desk and a distant common battery telephone • 

.a_ . Incoming Call Indication. The test desk operator is notified 9f an inqoming 
call when the supervisory lamp associated with the two-way to common battery 
trunk in use lights, and by the sounding of the night alarm buzz~r. (when the NA 
switch is operated (counterclockwise position)). 

Q. Answering Callo 

(1 ) Operate the 2-WAY TO CB TRK key associated with the lighted supervisory 
lamp 9 to the PRIMARY TEST or AUXILIARY TEST position. If the AUXILIARY TEST 
position is used, operate the TEST AUXILIARY-CO AUXILIARY key to the TEST 
AUXILIARY position. 

(2) Conversation can now take place. 

(3) During transmissiony the supervisory lamp is out and the busy lamp is 
lighted. 

~. Disconnectft After the conversation is completed, disconnect by restqri~g 
all keys to normal. The busy lamp will go out. 

d. Originating a Call. 

(1) Operate the 2-WAY TO CB TRK key to the 
tion. If the AUXILIARY TEST position is used, 
AUXILIARY key to the TEST AUXILIARY position. 
the busy lamp will light. 

AUXILIARY or PRil.fARY TEST posi
operate the TEST AUXILIARY-CO 
Ringback tone will be heard and 

(2) When t~e called party answers, ringback tone will cease and the super
visory lamp will flash on and then go out. , 

(3) Conversation can now take placee 

~. Disconnect. After the conversation is completed, disconnect by restoring 
all keys to normal. The busy lamp will go out. 

220 MDF TRUNKS (S-50007 OR EQUIVALENT) 

Each of the two MDF trunks are used by the test panel operator to make tests on 
the outside lines or the inside central office equipment. These tests can be m~de 
over the primary or the auxiliary testing leads. The MDF trunks also are used f~r 
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making three-wire Wheatstone Bridge tests by the use of the WH BG TIP-WH BG 
RING key. If desired, these trunks can also be used to make calls to subscribers 
served by the exchange. ~fore performing any of the operatio!'llLdescribed below 
over an MDF trunk» be sure the test shoe associated with the MDF trunk to be 
used is properly inserted into the protect~r_.1&mi.Illil.§.....associated with the desired 
linee Upon completion of...truLie.2:tJJ, be sure the test shoe is removed from the 
line under test. 

a. Testing Outside Plant Lines. 

(1) Operate the MDF OUT key associated with the inserted test shoe to the 
PRIMARY TEST position or to the AUXILIAhY TEST position. If this key is operated 
to the AUXILIAHY TES'l' position, the TEST AUXILIARY-CO AUXILIARY key must be 
operated to the TEST AUXILIARY position. 

(2) Perform the desired tests. 

(J) When testing is completed, restore all keys to normal and remove the test 
shoe. 

Qo Testing Inside Central Office E;tmipment, By-passin~...lmat Coils. 

(1) Operate the MDF IN key to the PRIMARY TEST position or to the AUXILIARY 
TEST position. If this key is operated to the AUXILIARY TEST position, the TEST 
AUXILIARY-CO AUXILIARY key must be operated to the TEST AUXILIARY position. 

(2) Perform the desired tests. 

(3) When testing is completed, restore all keys to normal and remove the 
test shoe~ 

~. ~ing__ln2idLCentral .Office Equi~ Through Heat Coil§.. 

(1) Operate the HEAT COIL key to the PRIMARY TEST position or to the AUXIL
IARY TEST position. If this key is operated to the AUXILIARY TEST position, the 
TEST AUXILIARY--CO AUXILIARY key must be operated to the TEST AUXILIARY position. 

(2) Perform the desired tests. 

(3) When testing is completed, restore all keys to normal and remove the 
test shoe. 

g_. Out~oinu.ru.LlithQl!t Usin~ XX.J2ial Bg,ui;pmen:t. 

(1) Connecting to line or trunk. Operate the MDF OUT key to the PRIMARY TEST 
or AUXILIARY TEST position. 

(2) Rin~in". 

(a) If the MDF OUT key is in the PRIMARY TEST position, ring the telephone 
or equipment on the line under test by intermittently operating the 
RING ON TIP-HING ON RING key to the required position. The meter will 
indicate the ringing voltage being supplied. Adjust the ringing volt
age with the RING PAD rheostat. When the called party or switchboard 
operator answers, restore the Ii. ING ON TIP-RING ON RING key to normal. 

(g) If the MDF OUT key is in the AUXILIARY TEST position, operate the TEST 
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AUXILIARY-CO AUXILIARY key to the TEST AUXILIARY position. Then, inter
mittently operate the RING ON TIP-RING ON RING key to the required 
positi on. The meter will indicate the ringing voltage being supplied. 
W-nen the cal.led party or switchboard operator answers, restore the TEST 
AUXILIARY-CO AUXI LIARY key and the RING ON TIP-RING ON RING key to 
normal a 

(3) ~. When the called party answers, supply transmission 
battery by operat ing the TALK B'.ATTERY AUXILIARY- TALK BATTERY PRIMARY key to the 
TALK BATTERY PRIMARY position if the MDF OUT key is in the PRIMARY TEST position, 
or to the TALK BATTERY ATJXILIARY positi on if the MDF OUT key is in the AUXILIARY 
TEST positiono Transn1ission can take place as soon as this key is operated. 

(4) ;QJ.§connect. To disconnect, rest ore the MDF OUT key associated with the 
trunk in use to normale 

~. Out~·oin~ Call Us;i.n~ XY Dial EQ.uipment. 

(1 ) Connecting to .J.i.lliL~,;:yr:1_k. Operat e the MDF IN key or the HEAT COIL key 
to the PRIMARY TEST posit ion or to the AUXILIARY TEST position. If the key being 
used is operated to the AUXILIARY TEST position, the TEST AUXILIARY-CO AUXILIARY 
key must be operated t o the TEST AUXILIARY position. 

(2) Dial l oop. Operate the DIAL LOOP-RELEASE PERM key to the DIAL LOOP posi
tion to establish a dial loop. Dial tone is heard in the operator's receiver. 

(3) :0,ialinlii• DiaJ. the digits of the telephone being called. Dial tone is 
not heard after the f:i.rst digit is dialed o 

(4) Dialin~ complE~terj,. After all of the digits have been dialed, ringback 
tone is heard in the ope.rator 1 s receiver o 

(5 ) Called party~ins~ers .• When the called party answers, ringback tone is 
no longer heard in the operator 1s receivero Conversation between the test panel 
operator and the called party can take place at this timee 

(6 ) Disconne~. ~~o disconnect, restore all keys that were used to make this 
call to normal and remov,9 the test shoe o 

;C. Wheatstone Bridge Tests. To make Wheatstone Bridge tests over an MDF trunk, 
refer to paragraph 270 

~. Testing Trunks. 

(1) Dialing out on t runkse On trunks to another central office which termi
nate in automatic equi pment (loop pulsing) connect to the trunk by inserting the 
test shoe into the prC>per protector on the MDFo 

Seizin11 eg_µ'Lpment . To seize the automatic equipment at the distant 
end of the trunk~ operate the MDF OUT key (a(l) on page 23) to the 
PRIMARY TEST or AUXILIARY TEST position and operate the DIAL LOOP-RE
LEASE PERM key to the DIAL LOOP position. 

1Q) Dialin~n Dial the desired number in the distant exchange. 

(g ) lli.alin~ conwlete~" After all the digits of the desired number are 
dialed, ringback tone is heard. 
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(gJ pns,-mrr.;. ihen the called party answers, ringback tone is 
no 1onr1 er heard i.n the operator I s receiver. Conversation between the 
test pc:ne1 operator and the cal1ed party can take place at this time, 

(e) Disconnect. To disconnect, restore all keys that were used to make 
this call to normal and remove the test shoe. 

(2) Ringing in on trunko On ring-down trunks entering the local office, con
nect to the trunk by inserting the test shoe into the proper protector block on 
the MDFo 

(a) Connectin~ to trunk equipment. When the test shoe is inserted into the 
proper pair, operate the MDF IN key to the PRIMARY TEST or AUXIL:tARY 
TEST position. 

(12,) Rini;;:ing. (If the MDF IN key is in the AUXILIARY TEST position, operate 
the TEST AUXILIARY-CO AUXILIARY key to the TEST AUXILIARY position.) 
In either casej operate the RING ON TIP-RING ON RING key to the 
required position. The meter will indicate the ringing voltage supplied. 
Adjust the ringing voltage with the RING PAD rheostat. When the 
attendant's switchboard operator answers the call, restore the RING ON 
TIP-RING ON RING key to normalo 

(~) Attendant 0s s:w:itchboa:rd operator answers. When the attendant's switch
board operator answers, conversation can take place between the 
attendant's switchboard operator and the test panel operator. 

(gJ Disconnect. To disconnect, restore all keys that were used to estab
lish this call to normal and remove the test shoe. 

230 TEST BINDING POSTS (S-50290) 

The PT and PR and AT and AR binding posts provide an alternate means for the 
test panel operator to connect the test desk testing leads to the equipment to 
be testedo Follow the procedure below when it is desired to use the test 
binding postso 

~. Primary Bindin~ Posts. 

(1) Connect the equipment to be tested to the PT and PR binding posts. 

(2) Perform the desired testso 

~e Auxiliary Binding Postso 

(1) Connect the equipment to be tested to the AT and AR binding posts. 

(2) Operate the TEST AUXILIARY-CO AUXILIARY key to the TEST AUXILIARY posi.
tion. 

(J) Perform the desired testso 

~. Transmission Batteryo If transmission battery is required by the equip
ment nder test, operate the TALK BATTERY AUXILIARY-TALK BATTERY PRIMARY key to 
the TALK BATTERY PRIMARY position if the primary testing leads are being used, 
or to the TALK BATTERY AUXILIARY position if the auxiliary testing leads are 
being usedo 
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g,. Testing Completedo When testing i:o completed, restore all of the keys to 
normal and disconnect the equipment under test from the test binding posts. 

240 TRANSFER CIRCUIT (S-11856 OR EQUIVALENT) 

The transfer circuit provides a means by whfoh the supervisory lamp leads of 
certain circuits can be transferred from the toll test panel to the toll board. 
The circuits which may be provided wi•~h th:ts feature are the inspector I s trunks, 
Inter-toll, and repair trunks 9 etc o ~rh:Ls circuit is used whenever the test panel 
is to be left unattended (1:5 m:i.nutet3 or more). To transfer the lamp leads to 
the toll board~ operate the TRANSFER key ·co the FHlliARY TEST position. To trans
fer the lamp leads back to the teBt panelv restore the TRANSFER keyo 

The test cords consist of a PR:CM and AUX cor<:io T11e test cords are used to extend 
the provisions of the test panel to t}rn jacks mounted in the jack field section. 

~o ~:ll.ng. To test with the te~it cords, insert the test cords into the jack 
to be tested and perform the des:~red -~ests" When the AUX test cord is used, 
operate the TEST AUXILIARY-CO AUXILIARY key to the TEST AUXILIARY position. 

Qo Disconnecto When testing is completed.J remove the test cord from the jack 
being tested and restore all keys to normalo 

260 TEST SELECTOR TRUNKS (S-5030? OH EQUIVALENT) 

Test selector trunks pro-:ride acceElS f:•om ";he tes"~ panel to any one of the lines 
served by the connectors of an X:'." DtaI eentral office. No provision is made for 
incoming calls over these trunkso These trunks are primarily used to connect to 
station lines for testing purpose~i, ~;ubparagraphs ~ and ]2 below describe the 
procedure to be followed when a test se=~eetor trunk is to be used. 

go Tes -tin~ o 

(1) Rgnnectin~ to l;1;ng,. Operate a TE~;T SELEC'rOR 1RK key to the PRil-1ARY TEST 
or AUXILIARY TEST position. If the key is operat,ed to the AUXILIARY TEST posi
tion, the TEST AUXILIARY-CO AUXILIARY key must be operated to the TEST AUXILIARY 
positiono When the test selector is seized 1, the test selector supervisory lamp 
lightso Dial the numbers of the telephone t() be tested. After the last digit 
is dialedi the testing leads of the test panel are connected to the tip and ring 
of the called line and the test selector supervisory lamp goes outo If the 
test selector supervisory lamp is flashing~ the line under test is busy ((2)(:g) 
below) 9 but a transm:l.ssion path i~i extended across the tip and ring of the line 
under test. 

(2) Holding after connection i~Llinr~stablished. 

(~) If connection to an idle line is established and it is desired to dis
connect from the trunk but hold the trunk operated, operate the hold 
key associated with the trunk in use and restore the TEST SELECTOR TRK 
key to normalo This operat5.on holds the trunk operated and permits the 
test panel operator to answer or originate other calls dr perform other 
operations until such time that it is convenient to reconnect to the 
test selector trunk. When the test selector trunk is in.the hold con
dition, the busy lamp is lightedo Tc, re-establish the connection be
tween the test panel and the line to be tested, operate the TEST 
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SELECTOR TRK .key associated with the trunk in the hold condition to 
the smne condJ_tion as in subparagraph (1) on page 26 and restore the 
assoc~ated hold key to normal, 

(Q) If connection to the line is established 9 and the line is busy (per
manent indication)j) the supervisory lamp flashes at the rate of 120 
flashes per minute, If desired, the trunk can be put in the hold con
dition in the same manner as described in (51,) on page 26, or monitored 
as described in Q(2) belowo When the line becomes idle, the super
visory lamp stops flashing, Connection to the line is re-established 
in the same manner as described in a(l) on page 26, 

(3) Testing, After connection to the line is established 9 the desired tests 
can be performed" 

Note, When the teSG selector associated with the test selector trunk cir
cuit in use is in a distant exchange, two resistors (Rl and R2) are in the test 
loop circuit,. When making resistance measurements, the meter reading includes 
the combined resistance of resistors Rl, R2, the loop resistance to the test 
selector~ and the circuit under test, The resistance of resistors Rl, R2, and 
the loop to the test selector must be subtracted from the meter indication in 
order to obtain an accurate reading. This is especially important when low 
resistance measurements are being made. Since the distance between offices will 
vary, then the resistance to be subtracted will also vary, Check with the wire 
chief for local values, 

(4) Disconnect, To disconnect from a test selector trunk» restore all keys 
associated with the r.,runk to normaL Restore all keys to normal. 

(1) Conrill,cting to line.. Connection to the line is established in the same 
manner as described in ~(1) on page 26. 

(:2) ljQ.YJ.itor:;..ng" If the called station is busy,; a transmission path is 
extended to the line under test" The test panel operator can monitor the call 
but should operate the MONITOR-ZERO ADJUST key to the MONITOR position. If 
there is no one talking on the line, the line has a 12§.rmanent condition. If the 
called line is not busy follow the procedure described below. 

(3) Ringing. To .t"ing the called telephone, intermittently operate the RING 
ON TIP-RING ON RING key to the required position. The meter indicates the ring
ing voltage being supplied, This voltage is regulated by adjusting the RING PAD 
rheostat. When the called party answers, restore the RING ON TIP-RING ON RING 
key to norma.L 

(4) Called paJ:.i."l. answerg, When the called par~y answers~ supply transmission 
battery by operating the TALK BATTERY AuXILIARY-TALK BATTERY PRIMARY key to the 
TALK BATTERY PRIMARY position if the TEST SELECTOR TRK key is in the PRIMARY TEST 
positionJ or to the TALK BATTERY AUXILIARY position if the TEST SELECTOR key is 
in the AUXILIARY TEST position. Transmission can take place as soon as this key 
is operatedc 

To disconnect 1 restore all keys to normal. 

27. WHEATSTONE BRIDGE (S-50296 OR EQUIVALENT) 
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The Whee.tstone Bridp.e circuit rrovides a means for making precise resistance 
measurements on outside plant lines. In order to use the Wheatstone Bridge 
feature of this tu:;;t , ::ne:J :, l t -i:, nccer""·1.ry to strap the Xl, X2, and GR terminals 
of a ',v'heatstone Br:ldse to the ):J_, X2, and GL terminals on the keyshelf of the 
test panelo Connection can be made to the line to be tested through the inspec
tor's trunks (paro J7 1 , order ·.s1ir0 (par, 20), liDF trunks (par. 22), binding posts 
(par. 23) 9 test corc'l~, (prro ;::5), end th: ted sw:1.t.ch train. It is suggested that 
the MDF trunks be used, : ubp11ragrophs a t1 1rm~e;h g_ below describe the tests that 
can be made after tLe :rieatstone Bridge testing terminals are extended to the line 
under test, c.;ubparagraph ij_ describes the method of performing three-wire Wheat
stone Bridge testso 

so !a.Q.QILE~Uit!2cl1C8
0

, To make loop resistance measu.rements, operate the WB LOOP
SET 100 key to the WB LOOP position. Make the measurement by operating the con
trols on the Wheatstone Bridge as described in the Leeds Northrup bul1etin sup
plied with the Wheatstone Bridge, Restore all keys to normal after testing is 
completed a 

Qo IilLio Ground Resi~n.QQ. To make tip to ground resistance measurements, 
operate the WB T-G - WB R-G key to the WB T-G position. Make the measurement by 
operating the controls on the Wheatstone Bridge as described in the Leeds North
rup bulletin supplied with the Wheatstone Bridge, Restore all keys to normal 
after testing is completedo 

Qo Rin~ to Ground Resistanceo To make ring to ground resistance measurements, 
operate the WB T~G .~ WB R-G key to the WB R-G posi tiono Make the measurement by 
operating the controls on the Wheatstone Bridge as described in the Leeds North
rup bulletin supplied with the Wheatstone Bridgeo Restore all keys to normal 
after testing is completedo 

do Three-wire Whaatstone Brid~e T~. Three-wire Wheatstone Bridge tests are 
necessary when line faults cannot be found with the two-wire Wheatstone Bridge 
testso 

(1) Q.Qnn~JJ1g to...faldl:bc_lillil.o The Wheatstone Bridge is connected to the 
faulty line by direct connection to the primary or auxiliary binding posts, over 
the inspector's trunk or test selector trunks, or over the MDF trunks. When 
connection to the faulty line is established, operate the WB LOOP-SET 100 key to 
the WB LOOP position" Connect the third wire to the Wheatstone Bridge as des
cribed in (2) belowo 

(2) Connecting third wire to Wheatstone Bridge. The third wire is connected 
to the Wheatstone Bridge over either of the ~IDF trunks. 

(g) Make this connection by inserting a second test shoe into a protector 
terminal which terminates a cable pair that is known to be good. 

(b) Operate the WH BG TIP-WR BG RING key associated with the inserted test 
shoe to the WH BG TIP position to connect the tip conductor of the spare 
cable pair to the Wheatstone Bridge or to the WH BG RING position to 
connect the ring conductor of the spare cable pair to the Wheatstone 
Bridge. 

(.?) Resistance tes~. With the two faulty conductors ((1) above) and the 
third ,,!'ire ( (2) above) connected to the Wheatstone Bridge, three-wire resis
tance measurements can be madeo Refer to the bulletin supplied with the Wheat
stone Bridge for the proper operation of the Wheatstone Bridge. Restore all 
keys when testing is completed. 
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280 LOOP BATTERY MEASUREMENT (S-50290) 

This test is performed to determine if a source of battery voltage is connected 
to the tip and ring of an outside plant line and to determine the potential of 
this voltageo The only keys that are to be operated at this time are those that 
are needed to establish connection to the line to be tested◊ Connection to the 
line to be tested can be made through the inspector 1 s trunks (paro 17), order 
wire (par, 20):,, MDF trunks (para 22) 9 binding posts (par. 23) 9 test cords (par. 
25) .~ or the test selector (par. 26L Subparagraphs /l through .Q. below describe 
the observations tG be made as soon as the connection to the line under test is 
established.c A3. 2001L2 Lc.oxmection to the line is established. the meter indi
cates if a sQu.rcg_Q,t_batter'Jl voltage is connected to the tiI? and ring of the line 
ll[lder te.a.t c 

.i;l,o Meter Need1-e Deflects to Left. If the meter needle deflects to the left, 
it indicates that the negative side of a battery source is connected to the tip 
conductor and the positive side of this battery source is connected to the ring 
conductor of the 1::cr;e under test" When this condition exists" immediately OIJerate 
the MR (meter :r.sver1,ss). key ( or the SLEEVE TEST-REVERSE key to the REVERSE IJQSi
tion) to Il:revent .damag~ to the meter. This causes the meter needle to deflect 
to the righto Read. the indication on the lower scale of the meter to determine 
the potential of the battery voltage. 

bo Meter NeectisLQ.~fi~_Righto If the meter needle deflects to the right, 
it indicates trw.G th~ negative side of a battery source ~s connected to the ring 
conductor and tr1s po;::it:.,re side of this battery source is connected to the tip 
conductor of the ::ant:, under test, Read the lower scale of the meter to determine 
the potential of the battery voltage. 

£,,o Meter Needle D.QQS Not Deflect 2 If the meter needle does not deflect, it is 
an indication that a source of battery voltage is not connected between the tip 
and ring of the .i.ine under +,est, However, a source of battery voltage could be 
connected between e:Ltber the tip or ring of the line under test and ground. 
Thts condi t,ion :;.s de t,ermined by making the test for battery on tip or ring (par. 
29) 0 

Q,, Restore K~:L;:i. Upcr: completion of the test restore a:il keys to normal. 

29 o TESTING FOR BATTERY ON TIP OR RING (S-50290) 

This test is performed to determine if a source of battery voltage is connected 
between the tip or ring of an outside plant line and ground (the earth), and to 
determine the potential of this voltage. Connection to the line to be tested 
can be made through the inspector 1 s trunks (par. 17) 9 order wire (par. 20), MDF 
trunks (pare 22), binding posts (par. 23)J test cords (par. 25), or the test 
selector (par, 26", The following subparagraphs describe the procedure to be 
followed when ms.king battery on tip or ring measurements after connection to 
the line i.s estaol'isi::.e::L 

&1, Tegting~fm~ BattJ;l.r:;y yn~. Operate the TOLL RING-TIP BATTERY key to the 
TIP BATTERY positi0n. Make the observations described in (1) through (3) below, 

(1) ~1&£~£.;?eciis deflects to le.fi,_ If the meter needle deflects to the left, 
it ind tcates that a pos1.t::ive battery source ( whose negative side is connected to 
ground, is eor.,xected -so the conductor under testc Hben this condition exist§, 
iIDlllfilli,ately res"J;:.c,J:sL.!,~TOLL RING-TIP BATTER,L~~Q_.Q.QrIDa,l to :prevent Q.all1~!LtQ 
the metero Then operate the meter reverse key {or the SLEEVE TEST-REVERSE key 
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to the REVERSE position) and the TOLL RING~TIP BATTERY key to the TIP BATTERY 
position. The meter needle should deflect to the right. Read the lower scale 
of the meter to determine the potential of the battery voltage. 

(2) Meter needle deflects to right. If the meter needle deflects to the 
right, it indicates that a negative battery source (whose positive side is con~ 
nected to ground) is connected to the conductor under test. Read the lower 
scale of the meter to determine the potential of the battery voltageo 

(a,) If the meter needle does not deflect, it indicates·that a battery source 
is not connected between the conductor under test and ground. However, 
a battery source may still be present on the conductor under test, but 
will not cause the ·conductor under test to be faulty. An example of 
this condition would be if one side of a battery source was connected 
to the conductor under test, but the other side of the battery source 
was not connected to ground. 

(h) Another example of when the meter needle would not denect would be if 
a battery source was connected across the tip and ring of the line under 
test. Howeverj this condition would be determined by the battery loop 
measurement (par. 28). 

(4) RestorEL keys. After determining the condition of the conductor under 
test, restore all keys to normal. 

Qo Testing for Battar~ .Qn Rin~o The test for battery on the ring side of the 
line is i;,he same as that described in~ on page 29 with the following exception: 
The 135N ~RING BATTERY key is operated to the RING BATTERY position· instead of 
the TOLL RING-TIP BATTERY key being operated to the TIP BATI'ERY position. 

30. MEASURING LOOP RESISTANGE (S-50290) 

The purpose of this test is to determine whether the loop (tip ahd ring) of the 
line under test is completed (shorted) 11 and to determine the loop resistance of 
the line under test. To test a loop terminated by a telephone, the handset of 
that telephone must be removed before the test can be performed. To test a loop 
which is not connected to any equipment, the tip and ring lead must be connect~d 
together at the distant end to complete the loop. Before making the loop resis
tance measurement 2 zero adjust the meter. Then, make the loop resistance meas
urement by operating the LOOP LOW-LOOP key to the LOOP position. Subparagraphs 
a through~ below.describe the observations to be made as soon as this key is 
operated. Connection to the line to be tested can be made through the inspeotor•s 
trunks (par. 17)» order wire (paro 20), MDF trunks (paro 22)j binding posts (paro 
23) 9 test cords (par. 25)J or the test selector (par. 26)0 

a. Meter Needle Does Not Deflect, If the meter needle does not deflect, it 
indicates that the loop of the line under test is open (or of infinite resis
tance). ~n this case 9 the line is faulty. If this condition exists, restore all 
keys to normal and proceed with other desired tests. 

llo Meter Needle IndJca:tes_Mor12 Than 5~000 Qh.riw.o If the meter needle indi
cates riore than 59 000 ohms {on the upper scale), record the reading observed. 
Compar~ this reading with the resistance reading on the line record card f9r 
the line under test. The indication of the condition of the line are des
cribed in (1) through (J) on page 31~ 
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(1) If the loop resistance is much higher than it should be, it is an indi
cation that equipment other than that assigned to the line under test is con~ 
nected to the loop 9 or that the line is faulty$ 

(2) If the loop resistance is much lower than it should be 1 it is an indi
cation that equipment other than that assigned to the line under test is con
nected to the loop 9 or that the line is shorted, and therefore is faultyo 

(3) If the loop resistance is approximately the S8llle as it should be, it is 
an indication that the loop of the line under test is not faultyo However, it 
is possible to have a source of battery or ground connected to either the tip 
or ring of the line loop under testo 1his condition can be determined by making 
the tests described i11 paragraphs 29 and 33., 

s;.o Meter Needle In~.a,,000 Oh.ms. m· Lea,s,.. If the meter needle indicates 
5,000 ohms or less (on the upper scale)j restore the LOOP LOW-LOOP key to normal 
and then operate it to the LOOP LOW positiono (This changes the meter circuit 
so that the actual resistance is one-one hundredth of the value indicated on the 
upper meter scaleo) Record the reading indicated by the meter needle and divide 
this reading by 1000 The re~lllt (Quotient) obtained is the loqp resistance or 
the line under testo Compare this reading with the resistance reading on the 
line record card for the line under testo The indications of the condition of 
the line are the same as that described in t(l) through (3) above. 

31 o MEASURING AC VOLTAGES (S--50142 OR EQUIVALENT) 

This test is performed to measure AC voltages of less than 150 voltso Con
nection to the line to be tested can be made through the inspector's trunks 
(paro 17)j order wire (paro 20), MDF trunks (paro 22), binding posts (par. 23), 
test cords (paro 25) 9 or the test selector (par .. 26L When connection is made 
to the equipment to be tested, operate the INCOMING AC LOW-INCOMING AC HIGH key 
to the INCOMING AC HIGH pos:i.tiono 

~o Meter DQe§_~J:io If the meter needle does not deflect, it indicates 
that an AC voltage is not presento 

Qo Meter Ne,edle Indi,ca~ 15. Volts. Qt.Mor~o If the meter needle indicates 
more than 15 volts (on the lower scale), record this voltage as the applied 
voltageo 

.Q.o Meter Nee..dle Ind.ic;ates Le~Ji. Than_,.15 Volt.ao If the meter needle indicates 
less than 15 voltsg obtain a more accurate reading by operating the INCOMING AC 
LOW-INCOMING AC HIGH key to the INCOMING AC LOW position. This changes the . 
meter circuit to indicate 10 times the actual voltage., Record the reading ind:j.
cated by the meter needle on the lower scale of the meter and divide this read
ing by 10 o The r~suli..J..q,uotient) is the....a.Q.hJ.al vol tagf;l of _:th€1 ~-iurumt beinfr 
testedo · 

do Testing_Cnmpl§~edo Upon completion of the test, restore all keys to normal 
and proceed with.other testso 

32. TESTING FOR GROUND ON TIP OR RING (S-50290 OR EQUIVALENT) 

This test is performed to determine if the tip or ring of an outside plant line 
is com_ ,cted to ground ( the earth) 1 and to determine the value of the resistance 
to groundo Connection Lo the line to be tested can be made through the inspect
or O s trunks { par o 1 7) , order wire ( par o 20) , MD.i.i' trunks (par o 22) , binding posts 
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(paro 2,3) 9 test cords (pa:co 25)~ or the "test selector. (par. 26). After con
nection is made to tha line to be testedv make a ground on tip or ring measure
mento Before making thess measurements 9 zero adjust the meter .. 

~" Testing f~ _Grg:!Jll~Q.L-,__fu" Operate the TIP GROUND LOW-TIP GROUND key to the 
TIP GROUND position" Make the observations described in (1) through (3) below. 

(1) Meter neeµ,l:;!_~~2~....not_defle.fll,,o If the meter needle does not deflect, it 
is an indicati.on that the conductor under test is not grounded, or is grounded 
through an infinite ;::e:J:i.stance o In eiT,her case 9 the conductor can be considered 
as not being g:r"oundedo If this C;.Jndition exists 9 restore all keys to normal 
and perform other desired test:so 

(2) ~Q~~..ixl!J.i.ca.:t~.J]Q.t:e :tha.11-j,,1000 ohmso If the meter needle indi
cates more than 5v000 ohms :on the upper sca:e) 9 it is an indication that the 
conductor u.r.der test is cor::riectea. tc ground (the earth) o Record the reading 
observedo This reading indicates the resistance in ohms from the test desk 
to ground over "c,he con:.iuc:tcr under testo Unless this condition is desired, the 
line is considered to be fault-yo Restore all keys to normal when the test is 
completed 9 and proceed wi t:n .:)t!-1er desired tests c 

(3) &lter neefile :lnd..ic~bm§ or less o If the meter needle indi
cates 59 000 ohms or less :on the upper scale) it is an indication that the oon
ductor under test is C:'::innecT,ea to ground ( the earth) o Operate the TIP GROUND 
LOW-TIP GROUND kay to ,~h=1 T11' GROUND LOW posi tiono (This changes the meter cir
cuit so that the actual resfatance is one=one hundredth of the value indicated 
on the upper scaleo) Record the reading indicated by the meter needle and 
divide by 1000 Tn.e res1Jlt, {q,uotieotl obtained is the resistance in ohms from 
the test desk to gr,Qund Q·ifU: the conductor under testo Restore all keys when 
the test is completed 9 anci p:rccaed with other desired testso 

!lo Te stir:.~ for Gr~....filr~c Tna test for ground on the ring side of the 
line is the same as that d.Escrioed. in .~ above with the following exception~ 
The RING GROUND LOW-RING GROUND ksy is used instead of the TIP GROUND LOW-TIP 
GROUND keyc 

330 MEASURING LOOP CAPACITANCE (S-5C290) 

This test is performed t,c d.sta..rmine the capaci ta.nee between the tip and ring of 
the line under testo Connection to the l:.ne to b~ tested can be made through the 
inspector 0 s trunks 1paro l'.?'), orde.r wire (paro 20) 9 MDF trunks (par. 22), binding 
posts (pare 23) 9 test cords (paro 25) 9 or the test selector (pare 26). After 
connect.ion to the :l:..ne is eatablished. 9 make the loop capacitance test as des
cribed belowo 

a., Operate the DIRECT MAKE-LOOP CAPACITY key to the LOOP CAPACITY position., 

Qo Record tha ma:ximwn reading Ooaerved on the lower scale of the metero 

!lo Make the corrected. capacitance reading by comparing the reading indicated 
by the meter to th(~ actuai v-oltage column in the prepared chart (par. 11). 

£i,. Restore all keys tc !iormal after making the test. 

340 TESTING FOR TIP OR RING TO GROUND CAPACITANCE (S-50290) 

This test is perf'ormeco to measure the capacitance between the tip or ring, of 
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an outside plant line and grour..do Before making this test, be sure that the 
preliminary capacitance test (paru 11) has been made. Connection to the line to 
be tested can be made through the inspector 0s trunks (paro 17), order wire (par. 
20))) :MDF trunks (paro 22):;,biniiing posts (paro 23) 9 test cords (par. 25), or 
the test selector (paro ,?,6)" Su::iparagraphs ~ and h below describe the procedure 
to be followed when maidng tip or ring to ground capacitance testso 

(1) Operate the SPEED-TIP CAPACITY. key to the TIP CAPACITY position. 

(2) Record the maximum read.ing observed on the lower scale of the meter. 

(3) Determine the capacitance by comparing the reading obtained, to the 
actual reading cclumn in the cha:rt prepared in paragraph llo The chart indi
cates the approximate capacitance between the tip conductor of the line under 
test and groundo 

(1) Operate the PERCENT MAKE~RING CAPACITY key to the RING CAPACITY pos:i.
tiono 

(2) Record the ma.xirnum r?:ad.ing observed on the lower scale of the meter. 

(3) Determine the capaci taz:,ce by comparing the reading obtained to the 
actual voltage column in the prepared chart (paro 11) o 

Qo ~~l.o Restore all keys to normal after testing is com
pleted o 

350 APPLICATION OF RINGING VOLTAGE '.8=50290) 

Ringing voltage can be app:i.si to any line served by the central office. Sub
paragraph !;l,. below descr:bes the methoci of applying ringing voltage to local 
(dial, common batte:ry,J and ioc:al battery) lines or trunks served by the exchange. 
Connection to the :":...ine t,: be tested can be made through the inspector I s trunks 
(par o l?) 9 order wire i par o 20) 5, :MDF trunks (par o 22), binding posts (par. 23), 
test cords (paro 25 9 or th,;; test selector {par,. 26) o Subparagraph Q. below 
describes the me"thod of applying ::inging voltage to toll lines. 

~o ~Q.aL.1.lli§.~o .When connection is ma~e to the line, apply ringing 
current◊ Use the ;:.i.:ag on l,00:9 me'Ghoct ((1) below) when the ringer of the equip
ment to be rung :Ls connected acn::ss the tip and ring of the line. Use the 
;r,ing on j;,_~ method or the ~-Qil=ri~, method ( (2) below) when one side of the 
ringer on the equipment to be rung is connected to groundo 

(1) Ri:n~ ot:-J,QQJ?,o To snpply :tinging current to a line over the tip and ring 
conductors (metalClic ring:ng) 9 operate the RING ON TIP-RING ON RING switch to 
either position (for about 1 second) o Read the lower scale of the meter to 
determine the ringing voltage be:ing supplieclo If necessary, increase or decrease 
this voltage by adjusting t,he RING PAD controL Ringing voltage of 70 volts 
should be applied about every 5 seconds until the called party answerso 

(2) ~LJ:~rur" To supply ringing current over the tip 
side of a line (tip to ground ringing) .9 operate the RING ON TIP-RING ON RING 
switch to the RING ON TIP position (for about 1 second L To supply ringing 
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current over the ring side of a line (ring to ground ringing), operate the RING 
ON TIP-RING ON RING key to the RING ON RING position (£'or about 1 second). Read 
the lower scale of the meter to determine the ringing voltage being suppliedo 
If' necessary 9 increase or d,ecrease this voltage by adjusting the RING PAD con
troL Ringing voltage of 70 volts should be applied for 1 second every 6 sec
onds9 until the callee. party ans-werso 

:b,a Frequency Ringingo On lines requiring frequency ringing, use the RING ON 
TIP-RING ON RING key that provides the proper frequency for the phone being 
testedo 

Q,o Ringing Toll Lineso To supply ringing to lines served by the exchange which 
require that DC UQI,, be superimposed with the ringing circuit, make the connection 
to the line to be rung 3 then operate the TOLL RING-TIP BATTERY key to the TOLL 
RING position (for about 2 seconds) a Read the lower scale of' the meter to deter
mine the ringing voltage bsing appliedo If necessary, increase or decrease this 
voltage by adjusting the RING PAD controL Ringing voltage of 70 vol ts should 
be applied about ev-ery 6 seconds 9 until the distant operator answers. 

J6o TRANSMISSION TEST (S-50139) 

This test is performed to determine the transmission quality of the transmitter 
in a telephoneo Connection to ~he line to be tested can be made through the 
inspector 0s trunks (paro 17) 9 order wire (para 20) 9 MDF trunks (par. 22), 
binding posts (paro 23) 9 test cords (para 25), or the test selector (par. 26)o 
If an MDF trunk is being used 9 restore the TALK BATTERY AUXILIARY-TALK BATTERY 
PRIMARY key to normal after connection to the line is establishedo Make the 
transmission test as described belowa 

ao Operate the TRANSMISSION TEST-TEST CURRENT key to the TRANSMISSION TEST 
posi tiono 

Qa Adjust the TRANS TEST rneostat tfiga 3) until the meter needle indicates 
40 (40 mil;l..iamperes of, the lower scale., 

Q,a Instruct the repairman at the telephone under test to talk into the trans
mittera By listeningJ the experienced test panel operator can determine whether 
or not the transmitter of the telephone under test is of' proper quality. (If the 
test desk operator doas not have sufficient experience in making this type of' 
test 9 it is recommende.d that the tests be performed on transmitters which are 
known to be of good quality bef'ore transmission tests are perf'ormedo) 

g,,., Restore. all keys to normal when testing is completed., 

37 o LOOP CURRENT TEST fS,0 )C:i4 1J 

Tnis test is performed to measure the current flow in a DC circuit such as a 
teletype lineo Ihi~ t,e~~not to be made on al ternatin~ current circuits or 
on dire,g;t current circuits whi ,;;:h~re ex12aQ.i1;1d to indicate more than 150 milliam
peres of curre.u:t__n~ Connection to the line to be tested can be made through 
.the inspector 0 s trunks (par~ 1?) 9 order wire (para 20), MDF trunks (paro 22) 
binding posts (paro 23) v test co:...~ds (para 25) 9 or the test selector (par. 26~., 
After the connection to the :ine is established 9 make the loop current test as 
described belowo 

~o Operate the TRANSMISSION TEST-TEST CURRENT key to the TEST CURRENT position 0 
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Qo Record the reading indicated by the meter needle (on the lower scale). This 
reading is the current flows in millaimperes 9 in the loop under test. 

~. Restore all keys to normal after this test is completed. 

J8o TESTING TRUNKS TERMINATING AT TOLL SWITCHBOARD (S-50294 OR EQUIVALENT) 

Toll Switchboard trunks which appear at the test panel.can be tested for dialing., 
ringing 9 and supervisiono To make these testsj the No. 3 SWBD key is used when 
the test cord is inserted into the LIST jack (multipled to operator's appearance) 
of the trunk to be testedo When the test cord is inserted, proceed as follows; 

.ao Diali:qg,, 

(1) Operate tr.i.e Noo 3 SWBD key to ertner position. If the key is operated 
to the AUXILIARY TEST position 9 ope:rate the TEST AUXILIARY-CO AUXILIARY key to 
the TEST AUXILIARY pos::i:tiono 

(2) The supervisory lamp lights,, 

(J) Dial thE:, req·1.1ir e,d digit ( or digits) o 

(4) When connection is made 9 ringback tone will be heardo 

ho Su,;peryision. 

(1) When the called party answers 9 ringback tone will no longer be heard 
and the supervisory la."Tlp ·i,dll go out. 

(2) W'nen the called pa:rty hangs up 9 the supervisory lamp lightso 

Q,o Disconnecio To disconr-1ec:t 9 restore all keys to normal and disconnect the 
test cordo The supe:.cvisory lamp goes outo 

fJ,o~.o 
exception that 
SWBD RING keyo 

On :dngdown t.:s"'unks 9 follow the procedures outlined above with the 
in. step ~.(3) 9 do not dialc Ring on the trunk using the Noo 3 

39. COIN CONTROL (3~50138) 

The, purpose of this circuit is to provide a required amount of current to a pay 
station telephon& for the purpose of adjusting the coin return or coin collect 
relay o Connection to ti;1e pay station can be made over the inspector I s trunk, 
the MDF t:runk or the t;:;,s'c swi tc:h traino Connection to the line to be tested can 
be made through the: inspectorrrs trunks (l?aro 17) 9 order wire (par. 20) 9 MDF 
trunks (par$ 22) ,9 binding posts (par. 23) 9 test cords (par o 25), or the test 
selector (par. 26L Wrien, c,onnection is made and transmission is established, 
proceed as :f'ollcn.Js& 

~o Coin Collec:to Wrien it. is desired to adjust the coin collect portion of the 
pay station telephone i.nform the installer repairman at the pay station of your 
i.ntentionso 

(1) Operate the COIN RETURN-,C0IN COLLECT key to the COIN COLLECT position. 

(2) Adjust the COIN CUR rheostat (figo J) until the meter needle indicates 
the prescribed current (generally 65 MA) for the type of equipment at the pay 
station. 
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(3) Inform the repairman that this condition exists and that the coin return 
relay should be operatedo 

(4) Inform the :r'epainnan to adjust the collect relay to operate on the applied 
current" 

(5) When the rela:y is adju.sted 9 :restore the COIN RETURN-COIN COLLECT key to 
normal 9 wait 5 ;seconds and reoperate the key to the COIN COLLECT position. 

(6) Ask the repairman if the coin collect relay is functioning properly. 

(7) If ths coin collect relay is not functioning properly, repeat the steps 
in (4) through (6) aboveo 

(8) When the coin collect relay is functioning properlyp adjust the coin 
return relay Cb, below) o 

}lo Coin Returno Wtier.i it is desired to adjust the coin return portion of a pay 
station telephone 9 proceed as described in ~(l) through (8) above with the 
exception that the COIN RETURN portion of the COIN RETURN-COIN COLLECT key is 
used., 

400 PREPAY PAYSTATION CONTROL AND PBX LINE TEST (S-50421) 

The PAY STA & PBX key is used to test Prepay Paystation adapters within the 
central office and is also "l.lSed to test PBX line circuitso 

.ia.o Pre=pay Paystation Ag,~,pter Te~o 

(1) Test the coin return and stuck coin features as follows: 

(~) Connect to the paystation telephone using the test switch train 
(paro 26L 

(b) When conne0tion is made 9 operate the CO CONTROL-CONNECTOR REIEASE key 
to the CO CON'TROL posi tiono 

(£,) 

( ) . d 

(~) 

Operate 'che DIAL LOOP=RELEASE PERM key to the DIAL LOOP positionQ 

S:irnulate a deposited coin by operating the PAY STA & PBX key • 

Dial a digit of' any level that does not appear at the operator's board. 

(!) Restore tne DIAL LOOP~RELEASE PERM key 0 

(g) Obser7e the coin retun:. (CR) lamp (figo 2) o The lamp should fl&sh 
at the rate of' 60 times per minuteo Failure of the lamp to flash 
indicates a def'e~iive prepay paystation adapter circuit. 

(h) Restore the PAY STA & PBX keyc 

(2) Test the coin collect .feature as follows2 

(~) Reoperate the DIAL LOOP=RELEASE PERM key to the DIAL LOOP position. 

(:g) Reoperate ths PAY STA & PBX keyo 
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(~) Dial a test number in the telephone exchangeo 

(g,) Answer the call at the test telephone and then restore the handset. 

(f},) Restore the DIAL LOOP,~RELEASE PERM key to normalq 

(;f,) Observe the coin. ~~ollect (CC) lamp (figo 2L 
the rate of 60 timeta per minuteo Failure of 
cates a f'ault;y prepay paystatlon adaptere 

The lamp will flash at 
the lamp to flash indi-

(g,) Upon completion of the test 9 restore all keys to normal. 

ho PBX Line Te~:to To test a PBX line circ:uit 9 connect to the line using the 
test switch train 9 and proceed as followsg 

(1) Operate th(:o CO CONI'ROL=CONNECTOR RELEASE key to the CO CON'IROL position. 

(2) Operate the DIAL LOOP-RELEASE PERM key to the DIAL LOOP position. 

(3) Operate the PAY STA & PBX k,syo Dial tone should be heard in the operator's 
headseto If dial tone is not heard,9 it indicates a faulty PBX line circuit. 

(4) Upon completion of the test 9 restore all keys to normale 

41e PULSE SPEED AND PERCENT MAKE TESTSJ LOCAL LINES (S-50291 OR EQUIVALENT) 

The pulse spefili test i:3 performed to determine the number of pulses per second 
received from the impulse springs at the telephone dial. The percent make test 
is performed to determine the length of time pulsing contacts are closed. Con
nection to the line to be tested can be made through the inspector's trunks 
(paro 17).9 order wire i_para 20).9 MDF ·trunks (par. 22) 9 binding posts (par~ 23), 
test cords (para 25)_0 ur the test selector (par., 26), 

(1) Inform ths telephone user not to disconnectJ and then place the line 
under test in the hold position or disconnect the line from the binding posts 0 

On the inspector Os trunk c,ircui t,9 restore the CO CONTROL-CONNECTOR RELEASE key. 

(2) Restore all test keys to normaL 

(3) Make tbe ,'::-ET IOD adjustment in t:ne following manner: 

/. \ 0 t ~Q_; pera e foe SPEED--TIP CAPACITY key to the SPEED position. 

(.QJ AdJust -:,h"" SET 10:: :rheostat until the meter needle indicates 100 on 
the lower ~cale ,, 

(4) Restore the SET 100 key to normal, 

(5) Reconnect to the line under testo ·On inspector 1s trunksl operate the CO 
CONTROL=CONNECTOR RELEASE key to th,~ CO CONTROL position., 

(6) Adjust the- PRESET rheostat mrtil the meter needle indicates 10 times the 
expected reading on the lower scal,2, ~ 
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(7) Restore the SPEED-TIP CAPACITY key to normal. 

(8) Operate the TALK BATTERY AUXILIARY-TALK BATTERY PRIMARY key to the TALK 
BATTERY AUXILIARY position if the auxiliary testing leads are connected to the 
line under test; or, to the TALK BATTERY PRIMARY position if the primary testing 
leads are connected to the line under testo 

(9) Instruct the person at the telephone under test to dial the digit 11 011 but 
not to release the dial for J or 4 secondso As soon as this instruction is given, 
restore the TALK BATTERY AUXILIARY-TALK BATTERY PRIMARY key to normal, and 
operate the SPEED-TIP CAPACITY key to the SPEED position. The meter needle indi
cates the preset value on the lower scaleo 

(10) When the party at the telephone under test releases the dial, the meter 
needle moves, indicating the actual speed of the impulses received. For example, 
if the dial under test has a pulse speed of 12 pulses per second, the meter 
needle will move slowly toward 120 and become steady at 120 by the time the last 
pulse is received. After the last pulse of the digit dialed is received, the 
meter needle will again indicate the preset value. 

(11) To obtain a more accurate dial speed reading, readjust the PRESET rheo
stat until the meter needle indicates the value nearest to the steady value indi
cated by the meter needle in (10) aboveo 

(12) Make another speed test following the procedure described in (9) through 
(11) above. 

(13) Continue to make speed tests until the meter needle remains steady through
out the entire series of pulses. When this condition exists, record the reading 
observed on the lower scale of the meter, and divide by 10. The result (quotient) 
is the pulse speed of the dial in pulses per seconda The dial speed should be 
10 pulses per second, plus or minus 2 pulses per second. 

(14) To re-establish a transmission circuit when testing is completed, restore 
the SPEED-TIP CAPACITY key to normal, and operate the TALK BATTERY AUX~LIARY-TALK 
BATTERY PRIMARY key to the desired position. 

(15) Restore all keys to normal when testing is completed. Disconnect the 
line from the binding posts if they were used. 

~- Percent Make Tests. The percent make reading does not indicate the actual 
percent make of the pulsing contacts in the dial. This reading is actually an 
indication of the result of the percent make of the dial, line resistance, induct
ance, and capacitance, and the capacitance of the ringers across the line. This 
reading may also vary with the exchange voltage. Normally it is not necessary 
to make percent make tests over a telephone user's line. However, if it is done, 
an abnormal percent make reading usually is an indication of faulty line conditions, 
rather than dial adjustment. This abnormal percent make reading is desirable 
since it is an indication of how the pulses on the line under test affect the XY 
dial automatic equipmento Establish the connection to the line and proceed as 
described belowo 

(1) Perform the instructions described in a(l) through (5) on page 37 with 
the following exceptions: Operate the PERCENT MAKE-RING CAPACITY key to the 
PER.CENT MAKE position where the SPEED-TIP CAPACITY key was operated to the SPEED 
position. 

- 38 -



TCI Library- http://www.telephonecollectors.info/

(2) Adjust the PRESET rheostat until the meter needle indicates 40 on the 
lower scale. 

(3) Restore the PERCENT MAKE-RING CAPACITY key to normalo 

(4) Perform the instructions described in ~(8) and (9) on page 38 with the 
following exceptions: Operate the PERCENT MAKE-RING CAPACITY key to the PERCENT 
MAKE position where the SPEED-TIP CAPACITY key was operated to the SPEED position. 

(5) When the party at the telephone under test releases the dial 9 the meter 
needle will move slowly in the direction of the actual percent make of the pulsing 
contacts. For example 9 if the dial under test has a percent make of 50, the 
meter needle will move slowly toward 50 (lower scale) and become steady at this 
reading by the time the last pulse is receivedo When the last pulse of the digit 
dialed is received 9 the meter needle again indicates the preset value~ 

(6) To obtain a more accurate percent make reading 9 readjust the PRESET rheo
stat until the meter needle indicates the value nearest to the steady value indi
cated by the meter needle in (5) above. 

(7) Make another percent make test following the procedure described in (4) 
through (6) above. 

(s) Continue to make percent make tests until the meter needle remains steady 
throughout the entire series of pulsesQ When this condition exists 9 record the 
reading observed on the lower scale of the metero 

(9) To re-establish a transmission circuit when testing is completed 9 restore 
the PERCENT MAKE-RING CAPACITY key to normal 9 and operate the TALK BATTERY AUXI
LIARY-TALK BATTERY PRIMARY key to the required position, 

(10) Restore all keys to normal when testing is completedo Disconnect the 
line from the binding posts if used, 

420 TESTING TEST PANEL DIAL AND LOOSE DIAI.S 

The test panel operator may desire to make pulse speed and percent make tests on 
the test panel dial or on loose dials◊ Subp3.ragraphs ~ and Q below describe the 
method of performing these tests on loose dials, subparagraphs Q and d below des
cribe the method of performing these tests on the test panel dial, If desireds 
the test panel dial can be removed and tested as a loose dial (~ and Q below) or 
the test panel dial can be removed 9 and loose dials put in its place» and the tests 
performed as described in Q and d below~ 

~• Pulse S~eed Tests on Loose Dial§" 

(1) Perform the operations described in paragraph 41§,,(3) and (4), 

(2) Connect the impulse springs of the dial under test to the primary or auxi
liary binding posts,,. If this connection is made to the auxiliary binding posts 9 

operate the TEST AUXILIARY-CO AUXILIARY key to the TEST AUXILIARY position~ 

(3) Adjast the PRESET rheostat until the meter needle indicates 10 times the 
expected reading on the lower scale. 

(4) Dial the digit 110 11 
o 
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(5) Perform the operations described in paragraph 41~(10) and (ll)o 

(6) Make another speed test following the procedure described in (4) and (5) 
aboveo 

(7) Perform the operation described in paragraph 41~(13)o 

(8),Restore all keys when testing is completed and disconnect the dial from 
the binding postso 

Qo Percent Make Tests on Loose Dialso 

(1) Perform the operations described in paragraph 4lg(3) and (4) with the 
following exceptiong Operate the PERCENT MAKE-RING CAPACITY key to the PERCENT 
MAKE position wherever the SPEED-TIP CAPACITY key was operated to the SPEED posi
tion. 

(2) Perform the operation described in £!(2) on page 390 

(3) Adjust the PRESET rheostat until the meter needle indicates 40 on the 
lower scaleo 

(4) Dial the digit 110 81 
0 

(5) Perform the operations described in paragraph 41£(5) and (6)0 

(6) Make another percent make test following the procedure described in (4) 
and (5) aboveo 

(7) Perform the operations described in paragraph 41~(8). 

(8) Restore all keys when testing is completed and disconnect the dial from 
the binding postso 

Qo fulse Speed Test on Test Panel Dial. 

(1) Perform the operations described in paragraph 4lg(J) and (4). 

(2) If the test is to be performed over the auxiliary testing leads, operate 
the TEST AUXILIARY-CO AUXILIARY key to the TEST AUXILIARY positiono If the pri~ 
mary testing leads are being usedJ leave this key unoperated. 

(3) Operate the DIAL LOOP-RELEASE PERM key to the DIAL LOOP position 0 

(4) Adjust the PRESET rheostat until the meter needle indicates 10 times the 
expected reading on the lower scaleo 

(5) Dial the digit 11 0ltlo 

(6) Perform the operations described in paragraph 41~(10) and {ll)o 

(7) Make another speed test following the procedure described in (5) and (6) 
aboveo 

(8) Per£orm the operations described in paragraph 4l~(lJ)o 

(9) Restore all keys when testing is completedo 
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d. Percent Make Test Panel Dial. To make percent make tests on the test panel 
dial, follow the procedures described belowo 

(1) Perform the operations 
with the following exception: 
PERCENT MAKE position wherever 
SPEED positiono 

described in paragraph 41~(3) and (4) on page 40 
Operate the PERCENT MAKE-RING CAPACITY key to the 
the SPEED-TIP CAPACITY key was operated to the 

(2) Perform the operations described in ~(2) and (3) on page 400 

(3) Adjust the PRESET rheostat until the meter needle indicates 40 on the 
lower scale o 

(4) Dial the digit "0 11 o 

(5) Perform the operations described in paragraph 4lh(5) and (6)0 

(6) Make another percent make test following the procedure described in 
(4) and (5) aboveo 

(7) Perform the operations described in paragraph 41Q(8)o 

(8) Restore all keys when testing is completedo 

43. DIBECT MAKE TESTS (S-50291) 

The purpose of the direct make test is to determine the length of time that pulsing 
contacts from a pulsing source are closed. When this test is made the pulsing 
source is connected directly to the meter and the pulses are not repeated by a 
pulsing relayo Connection to the equipment supplying the pulses can be estab
lished by direct connection to the primary or auxiliary binding posts (par. 23) 
or over the MDF trunks (par. 22). Subparagraphs ~ and Q below describe the 
method of performing direct make tests over each of the above methods of estab
lishing a connection to the pulsing source. To perform direct make tests, refer 
to the applicable condition described belowo 

~o Direct Ma,ke Test Over Primary or Auxiliary Binding Postso 

Do not connect the pulsing source to the binding posts until instructed to do soo 

(1) Restore all test keys to normalo 

(2) Make the SET 100 adjustment in the following mannero 

(~) Operate the WB LOOP-SET 100 key to the SET 100 positiono 

(t) Operate the DIRECT MAKE-LOOP CAPACITY key to the DIRECT MAKE positiono 

(Q) Adjust the SET 100 rheostat until the meter needle indicates 10 times 
the expected reading on the lower scaleo 

(3) Restore the WB LOOP-SET 100 key and the DIRECT MAKE-LOOP CAPACITY key to 
normalo 

(4) Connect the pulsing source to the binding postso If' the auxiliary binding 
posts are being used, operate the TEST AUXILIARY-CO AUXILIARY key to the TEST 
AUXILIARY positiono 
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(5) Operate the DIRECT MAKE-LOOP CAPACITY key to the DIRECT MAKE positiono 

(6) Record the reading observed on the lower scale of the metero This reading 
is the percent make of the pulsing contacts of the pulsing sourceo 

(7) Restore all keys to normal when testing is completed 9 and disconnect the 
pulsing source from the binding postso 

£0 Direct Make Tests Over MDF Trunks.o 

(1) Restore all keys associated with the trunk in use to normalo 

(2) Perform the operations described in ~(2) and (3) on page 4lo 

(.3) Insert the test shoe into the protector block and perform the operations 
described in paragraph 22~(1) and (2)o 

(4) Operate the DIRECT MAKE-LOOP CAPACITY key to the DIRECT MAKE positiono 

(5) Record the reading observed on the lower scale of the metero This reading 
is the percent make of the pulsing contacts of the pulsing sourceo 

(6) Restore all keys to normal when testing is completedo 

440 HOWLER (S-501,36 OR EQUIVALENT) 

s!,o The howler circuit provides a ~raduateg,, howler tone to a subscriber 1 s tele
phone to attract the attention of the telephone usero This tone is supplied when 

-it has been determined that the subscriber has forgotten to replace 9 or has impro= 
perly replaced, the handset on the cradle of the telephoneo The test desk operator 
can usually determine that this condition exists by the calls that come in from 
other telephone users who will complain of receiving busy tone while trying to 
establish a connection with the telephone user 9 or by the permanent signal-condi= 
tion which exists on the equipment seized by the lineo After it has been deter= 
mined that this condition exists 9 howler tone should be applied to the line that 
~erves the telephoneo Connection to the line can be established over any one of 
the method.s described in (1) through (4) belowo 

(1) Primary or auxiliary binding postso Connection to the line is established 
over the primary or auxiliary binding posts in the manner described in paragraph 
23a_or Qo If the auxiliary binding posts are being used 9 do not operate the TEST 
AUXILIARY key to e~ply howler tone to the ~o 

(2) In:;1pector Os trunks" Howler tone can be applied. over an inspector Os trunk 
(paro 17) after the call has been answeredo If the howler tone is to be applied 
over the auxiliary testing leads 9 do not operate the TEST AUXILlARY=CO AUXILIARY 
~o 

(.3) Test selector trunks" Connection to the line is established over the 
test selector trunks in the manner described in paragraph 26~(l)o If howler 
tone is~·applied over the auxiliary testing leads 9 restore the TEST AUXILIARY-CO 
AUXILIARY key to normal after the connection to the line is esta.'olishedo (It 
may also be necessary to operate the DIAL LOOP=RELEASE PERM key to the RELEASE 
PERM position to release the permanent condition on the line under testo) 

(4) MDF trunkso Connection to the line is established over the MDF t:runks 
in the manner described in paragraph 22~o If the howler tone is applied over the 
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auxiliary testing leads 9 do not operate the TEST AUXILIARY-CO AUXILIARY keyo 

!20 After connection to the line has beer. established 9 supply howler tone by 
operating the HOWLER AUXILIARY=HOWLER PRIM.ARY key 'k, the HOWLER AUXILIARY posi= 
tion ( to supply howler tone over the auxiliary tasting :eads) 9 or the HOWLER 
PRIMARY position ( to supply howler tone over "the primary testing leads) o As 
soon as this key is operated 9 the HLR lamp f'lashes at t'.:1.e rate of 60 times per 
minute.9 the night alarm buzzer sound:s /_if' the NA k::liy ls on {.ctmntercloc:h.1.,1i.se 
posi'tion)) 9 and howler tone is applied to tha lin,~ vhiri,h serwe:a the tele:phone 
under testo This tone should be supplied to the telephone under test until the 
handset is replaced 9 or until it has been decided that applyiJ1g tone for a 
longer period of time would not result in the r,spla:::ement of the handseto 

~o If the telephone user is attracted to the telephone 9 and replaces the hand= 
set on the cradle of the telephonep t,½.e howler c:irc:uit functions in one of two 
ways depending on the wiring options usedo One wi:t'ing optioR'l c:auses the tone to 
be continually supplied to the telephone until the test desk ope:ra,:;or restores 
the HOWLER AUXILIARY=HOWLER PRIMARY key to norm.al o Tha other 1'11:r ing option 
causes the howler tone to be disconnected f:rom the line as soon as 'the handset 
is replaced on the cradle of the telephom:'. under testo If the second wiring 
option is used 9 the HLR lamp stops flashirig as soot, as the handset is :replacedo 
If the first wiring option is used.,, no indfo,a.tiori ie given wh,en the telephone 
user replaces the handseto In this case the tone should be applied periodically 
and the line should be tested after each application of tone to determine when 
the handset is replacedo The loop resistanee test ipa:.ro 30) c,an be used to 
determine this conditiono 

do Restore all keys to normal afte,r it has been decided that ths howler tone 
should no longer be applied to the linei under tosto 

~o On lines which the, handset has f'ailed to be rest,:"1:'ed to the cradle of 
the telephone 9 establish a coruieetion to th:8 line: tmde:t" tast using an MDF trunk 
and the test shoe (paro 22)o Operate the SOUNDER AUXILIARY~SOUNDER PRIMARY key 
to the same position as the MDF out keysa Ope:rate the, SDR REV k,eiyo Leave these 
keys operated until the sounder ope:cateso Wn<BJn the ,s;;,rur,der operates 9 restore 
all keys to nonnal and remove the teat shoe f,rom the main f':rruwe:o 

450 SOUNDER (S-50295 OR EQUIVALENT) 

The sounder is used to :provide a means for. thre cable r,~pai.:nns.llt (with the aid of 
the test panel operator J to identify paired c:or.dm::tcl;',S of outside plant li:neso 
The sounder is also used as a:n aid in clearing m~t.~}1 out,slde plant lines o 

Before the sounder is connected to the lin,iz t© be tested. 9 a cable pai:r which -is 
known to be good should be used to establish a t.ransmis:sior. c:Lrcuit between the 
test panel operator and a cable repaimano Ckinnec:tiron to the linre can be made 
through the order w'fre (paro 20,) 9 MDF trunka C:r,ai0

0 ~2) 9 'niniing,pos~s (paro 
O 

23) 9 
test cords (paro 25) or teat selector (pa.I'o 26Jio Artsr ormection 'to tne line 
has been established,9 the line should be testei to detenn::n:s whetbi,T 1.t is open9 
shorted 9 or has ·batter-1 er grour.1d cor;.nected to ,sithe:r f.,:.tJ.,2: tip or the rin.go After 
the line has been tested for these 6onditions 9 the !Sounder canoe applied for 
identification tests as de:scGri'bed in ~ below 9 or for shorted l:iir~e tests as des= 
cribed in Ron page 440 

~o Identifyin!i Cable Pairs,o If th1:3 tip of the li.ne t'1'.ll whidti the sounder is c:on= 
nected~ is connected to battery,9 or the .t:ing of' th<e line i:s connect.ed to ground 9 
operate the SDR REV key and proceed as descr:fbed be:.o·(.,y" If neither of these con= 
di tions exist on the line co not operate the SDR REV key and pr'o~iesed as described 
on page 440 
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(1) Operate the SOUNDER AUXILIARY-SOUNDER PRIMARY key to the SOUIDER AUXILIARY 
position or to the SOUNDER PRIMARY positiono 

(2) The sounder will not function until the cable repairman identifies (touches 
together) the tip and ring of the line under testo 

(3) When the tip and ring leads are identified 9 the sounder sounds and the 
SDR lamp lightso When this condition existsD notify the cable repairman that the 
leads have been identifiedo 

(4) Restore all keys to normal after testing is completedo 

~o Clearini Shorted Ljneo If the tip of the line to which the sounder is con= 
nected 9 is connected to battery or if the ring side of' the line is connected to 
ground» operate the SDR REV key and proceed as described belowo If neither of 
these conditions exist on the line do not ope:rate the SDR REV key and proceed as 
described below" 

(1) Operate the SOUNDER AUXIlIARY=8OUNDER PRIMARY key to the SOUNDER PRIMARY 
position" Since the line under test is shortedD the sounder sounds and the SDR 
lamp lightso 

(2) Operate the SDR SW keyo This causes the sounder to stop operating and 
the SDR lamp to go outc This condition will exist until the cable repairman 
removes the short from the lineo 

(3) When the tip and ring short is cleared 9 the sounder will soundv and the 
SDR lamp will lighto When this condition exists 9 notify the cable repairman that 
the tip and ring short is clearedo 

(4) Restore all keys to normal after testing is completed., 

460 REVERSING TESTING LEADS (S=5O29O) 

This feature is used to permit the test panel operator to reverse the primary or 
auxiliary tip and ring leads of the main testing circuito Tne test tip and test 
ring leads of the main testing -circuit are extended to lines to be tested mrer 
the primary or auxiliary tip and ring leadso Under normal conditions 9 the pri= 
mary or auxiliary tip lead is extended to the tip of the line under test 9 and 
the primary or ~uxiliary ring lead is extended to the ring of the line under testo 
However 9 in some cases the tip and ring of the line under test may be reversed. 
purposely o This in effect 9 would mean that the tip of the lii'~e under test would 
be extended to the test ri,ng lead of the main testing circuit (over the primary 
or auxiliary tip lead) and the ring of the line under test would be extended to 
the test tip of the main testing circuit (over the primary or auxiliary tip lead)o 
To remedy this situation the TEST SLEEVE=REVERSE key should be ©perated to the 
REVERSE posi tiono This reverses the connectim1, beuween the test tip and ring 
leads and the primary or auxiliary tip and ring leadso It extends the test tip 
lead to the tip of the line under test (over the primary o:r auxiliary tip lead} 9 

and the test ring lead to the ring of the line under test (©ver the prima.t'Y or 
auxiliary tip lead)o 

470 DISCONNECTING TRANSMISSION CIRCUIT FROM AUXILIARY TESTING LEADS (S=5O29O) 

The purpose of the CO AUXTIIARY position of the TEST AUXILIARY=CO AUXILIARY key 
is to allow the test man to disconnect the auxiliary tip and ring leads from the 
operator 0s telephone circuito Under normal conditions the operatorgs telephone 
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circuit is metalically connected to the primary tip and ring leads 9 and the auxi= 
liary tip and ring leads are bridged across the operatorus telephone circuit by 
capacitors ( through the CO AUXILIARY contacts of the TEST AUXILIARY,=CO AUXILIARY 
key in i t·s normal position) o At times when the test panel opera tor desires to 
use both the auxiliary and primary testing leads 1.for testing or transmission 
purposes) this key can be used to disconnect the transmission circuit from the 
auxiliary testing leadso The, follo"'•ing example is pr(Jvided to :illustrate when 
this switch can be usedo Assume that a call comes in over an inspector 0s trunk 
and is answered using the AUXILIARY TEST position of the inspeotorils TRK key 
and that conversation is taking place between the test de:ek operator and a 
repairmano F:urther assume 9 that another call comes in over another i.nspector Os 
trunk and the test panel operator desires to answer this callo This situation 
can be handled as described in paragraph 1"~9 or it ean be handled by operating 
the TEST AUXILIARY-CO AUXILIARY ~ey to the CO AUXILIARY position to temporarily 
disconnect the first callo The:n by proceeding -with the opera ti.om~ descri.bed in 
paragraph 17.b,9 a transmission dirz:Juit e:an be established to the second trunk over 
the primary testing leadso This method of operation is more rapi,i than that des
cribed in paragraph l?~o Howeve,:r:i it must he remembered that the TEST AUXILIARY
CO AUXILIARY key can be ueed only to disconnect the t:ransmission cdrcui t when 
the auxiliary testing leads are being usedo A transmission circuit established 
over the primary testing leads cannot bc':l disconnected in this manne?'o 

480 RELEASING PERMANENT SIGNALS 

~o When the permanent c:ondi tior._;_ cannot be removed 9 test the defective pair 
using the test shoe and a MDF truriko 

!lo This feature is used to provide a means f'o:r" the 'tast paneJ. operator to 
release seized dial equipment causing a permanent signal alarmo A permanent 
signal alarm exists when a CB or AB relay remain~ operatedo Connection to the 
line causing the permanent signal is sstabli.shed oYer the test selector t:runk 
(paro 26a.L Wnen oonnectio~. to the line i.s a;stabHshed 9 the supervisory lamp 
associated with the t:cunk in use flashes at the rat,e o·:' 120 times per minute" 
To release the CB or AB relay 9 operate the DIAL LOOP=RELEASE PERM key to the 
RELEASE PERM posi tiori and :nc:ct it there for 2 or .3 secor1.dz o When the XY. dial 
equipment releases (which disconnects the pe1·manent signal alarm) the super= 
visory lamp associated with the test selector trunk goes auto When this con
dition exists restore all keya to r10rma:o 

:b,o After applying the operation described in §,, abcve 9 test the lir.;.e to deter
mine the cause of the permanent alarm signalo Wne:n it is determined that the 
permanent alarm signal is caused by an.off-hoo~ ~onditton subscriber fails to 
hang up) 9 apply the hovde:i: to the faulty li.ne (.paro 44J o 

490 LINE EQUIPMENT TEST S-:50290] 

ao This test is used to d.etermine :l..f' the lir:.e equipmeint associated w:l..th a. 
subscriber 0s telephone i:1 .functioning props,rlyo Connec:ticn to the, line whfoh 
is associated with the line equipmer~t to be tested is established over a test 
selector trunk (par o 26>◊ 

:bo After connection to the li:ne iB established, 9 make the line equipment test 
as described belowo 

(1) Operate the CO CONTROL-CONNECTOR RELEASE ks:r to the CO CONTROL positiono 

(2) Operate the DIAL LOOP,~RELEASE PERM key to ths DIAL I:OOP po:.dtiono Dial 
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tone is heard in the receiver of the operator 0s telephone seto 

(3) Dial the number of one of the telephones within the central officeo 
The called telephone rings if the line equipment under test is functioning 
properlyo 

(4) When this test is completed 9 restore the DIAL LOOP-RELEASE PERM keyo 
This causes the XY dial equipment9 seized by the line equipment under test 9 to 
releaseo 

~. Be sure to restore the DIAL LOOP-RELEASE PERM key before the CO CONTROL= 
CONNECTOR RELEASE key is restoredo If the CO CONTROL-CONNECTOR RELEASE key is 
restored first, the switch train will be locked up and will not release when the 
DIAL LOOP-RELEASE PERM key is restoredo 

(5) If desired 9 this test can be performed again by following the procedure 
described in (2) through (4) aboveo If it is not desired to make this test again, 
restore the CO CONTROL-CONNECTOR RELEASE key to normalo 

(6) If other tests a.re to be made at this time 9 refer to the preceding para= 
graphs for the applicable testsc 

(7) If it is desired to perform this test on other line equipment9 refer to 
paragraph 51 for the procedure to be followed in establishing connections to 
other lineso Then proceed wi.th the line equipment test as described in (1, 
through (6) above. 

(8) If no other testing is desired at this time 9 restore all keys to normalo 

500 DIAL LEG (S-502999 50300 9 50301 9 50422) 

si.o When trunks terminate in the jack field section 9 they may contain several 
types of signaling circuitso The test panel is provided with facilities for 
testing these signaling circuitso The circuits which may be provided areg 

(1) Polar Duplex and E & M 1iial leg Signalingo 

(2) Positive-Negative dial leg Signalingo 

(3) Differential Duplex dial leg signalingo 

(4) Hi-Lo dial leg Signalingo 

}l .. Each of the above four circuits function in the same mannero That is 11 each 
circuit has a test key and a rheostat (or two) which must be adjusted to matcll 
line requirementso The only difference in the operation of either of these 
trunks is the key and the rheostat associated with it., 

.Q.o The test panel operator muBt be familiar with the type of signaling cir= 
cuit which is used with each of the trunk circuits that terminate at the jack 
field of the test panelo To test the signaling circuit 9 a transmission path 
must be established with the AUX test cordo When the transmission path is 
established, the test panel ope.r·ator can test the signaling circuito Tests can 
be made for dialing out9 or for measuring the percent make of incoming pulses., 
To .make these tests 9 proceed as :follows g 
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(1) Dialing outo 

(a) When the transmission path is established 9 insert the PRD1 test cord 
into the signal jack which connects the test circuit to the trunk 
circuit in the desired directiono 

(Q) Operate the LEG DIAL=WB LOOP key to the LEG DIAL positiono 

(~) Operate the dial leg key for the type of signaling required for the 
trunk being testedo 

(~) Adjust the rheostat or rheostats associated with the dial leg key being 
used to the prescribed position required for the trunk being tested. 
This prepares the test panel circuit to simulate the signal circuit of 
the trunk being testedo 

(~) Dial the desired number using the dial on the test panelo 

(!) Upon completion of the tests 9 .remove the test cords and restore all keys 
to norm.ale 

(2) Measuring dial pulseso 

(a) Perform the steps described in g,(1) (~) through (g.) aboveo 

(~) Operate the SET 100 key and make a set 100 adjustment as described in 
paragraph 41~(3) (~,) and (g,L 

(~) Restore the SET 100 keyo 

(d.) Inform the party at the distant end of the trunk to dial the digit 110 11 • 

(~) Observe the mete.re When the party at the distant end is dialing 9 the 
meter needle should indicate the percent make value on the lower scaleo 
Divide the meter indication by 100 Toe result (quotient) is the per= 
cent make of the pula~sreceived., 

(f) Perform steps (~) a~d (~) at least three times to obtain a true readingo 

(~) Upon completion of' tests 9 remove the test cords from the jacks and 
restore all keys ·to normaL 

5lo MULTILINE TESTING (S~50290) 

a,_., The purpose of this feature is to permit the test panel operator to test the 
entire group of lines (100 lines) served by a test connectoro Connection to the 
desired test connector is established over a test selector trunko To establish 
a connection to the test connector 9 operate any one of the TEST SELECTOR keys 
to the AUXILIARY TEST position cir to the PRIMARY TEST posi tiono If the key is 
operated to the AUXILIARY TEST position 9 the TEST AUXILIARY-CO AUXILIARY key must 
also be operated to the TEST AUXIl.IARY positiono Dial the digits required to 
connect to the connector group to be testedo This extends the test panel facili
ties to the desired test connectolro 

ho After the connection ·t,o .:me desired test connector is established,, follo'W' 
the ,procedure described belcndo 

(1) Dial the digits 1 and lo This causes the test connector to step to line 
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11 and extend the test panel facilities to the line 11 of the group of lines to 
be testedo 

(2) Tests can now be performed on line llo Perform the desired testso 

(3) After testing is completed on line 11 9 dial the digit lo This causes the 
test connector to step to line 120 Tests on line 12 can now take placeo 

(4) To make tests on lines 13 through 10 continue to dial the digit lo 

(5) After all the lines on the first level (lines 11 through 10) of the test 
connector have been testeds momentarily operate the CO CONTROL-CONNECTOR RELEASE 
key to the··coNNECTOR RELEASE positiono This will cause the test connector to 
restore to normalo 

(6) Dial the digits 2 and lo Tnis causes the test connector to step to line 
21. Tests can now be performed on line 210 

(7) To make tests on lines 22 through 20 continue to dial the digit 1 after 
each series of testso 

(8) After all lines on the second level (lines 21 through 20) of the test 
connector have been tested, momentarily operate the CO CON'IROL-CONNECTOR RELEASE 
key to the CONNECTOR RELEASE positiono This causes the test connector to restore 
to normalo 

(9) Continue to test the remainder of the levels (levels 3 through 0) in the 
same manner as level 1 and 2 until all lines (11 through 00) served by the test 
connector have been testedo 

(10) After all the lines served by one test connector have been tested 9 restore 
all keys to normalo 

~o To test the group of lines served by another test connector 9 follow the pro~ 
cedure described in .ia and hon page 470 

52e SLEEVE TEST (S-50290) 

When it is desired to test the condition or· the sleeve circuit of a jack in the 
jack field sectionj the sleeve test can be made as followsi 

s!.• Insert a test cord into the jack to be testedo (If the AUX cord is used 9 
operate the TEST AUXTI.,IARY=CO AUXILIARY key to the TEST AUXTI.,IARY position 0 ) 

b• Operate the SLEEVE TEST=REVERSE key to the SLEEVE TEST positiono 

~. Perfor~ the desired testso 

do Upon completion of testing 9 restore all ke;r~ to normal a.t).d remove the 
test cordo 
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Figure 3. Typical Type Local and Tool Test Panel. 
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Figure 4. Keyshelf Type E Local and Toll Test Panel. 
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Figure 5. Location of Adjustable Resistors. 
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