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BELL SYSTEM PRACTICES 
f!lant Series 

.•. 

s~ok f)9.361~sof 
Issue 3, November, 1963 

AT&TCo Standard 

-~24()(). .OR :2600-CYCLE :SINGLE-FREQUENCY~' SIGNAUNG· SYSTEM 
: _··.-~.-- ··;.~' .~·~!·~· .. '-,·~-: :._: ·_, .. 

SUPPLY CIRCUITS 

1. GENERAL 

1 • .01 -This section describes a inethod·of 
. .. testing the 2400- or 26oO-cycle 
single-frequency signaling system suppl~ 
cirduits. · 

1.02 1-his section is reissued to inco~raie 
. material froin the addendum in'its proper 

location. In this process marginal arrows 
nave been omitted. . 

1.03 The tests and the features tested are: 

A. 

Th113 test checks the output level of the 
oscil)ators when a trans'fer circuit is 
provided. · 

B. Transfer 

This test checks. the output level of the 
os.cillators when load transfer j~cka are 
PI'.<>~~ided. 

c. 

Thb test checks the oscillator output 
level:' in single oscillator installations. 

D. When a Transfer 

This tnst checks the condition of the 
electronic tube .filament when a trans­
fer circuit 1s provided. 

Transfer 

This test checks the condition of the 
electronic tube filament when a trans­
fer circuit is ~ot provided. 

F. 
er 

This test checks the freq~pcy of the 
oscillators when a transfer circuit is 
provided. 

a. 
-ransfer. 

This test checks the frequenc~ of th~ 
oscill~tors when load tx-ansfer jacks 
are prov).ded. · 

H. 

Thi$ t.l;!st ·checks the· oscillator ·rre­
quencY ln single oscillator instal;la-
tions. · · · 

I. Output Freguenca Using Beat 
FI'eguency :Metho 

This t~st checks -~he frequency of an 
oscillator by bea'ting it against that 
of a previously calibrated oscillator. 

J. Manual Load Transfer 

This test checks the control of the 
transfer relays and associated lamps 
and minor alarm by the trans.fer keys 
or the OSC OUT jacks. 

K. Automatic Load Transfer 

This' t~~t ct)~cks the control or the 
transfer relays al'!d associated lamps 
and minor alarm by' the s relays. 

L. Double Failure 

This test ehe'cks the operation of the 
major alarm and LOAD lamp. 

M. Load Alarm 

This test checks the control of the 
ma.jor ,alarm and LOAD lamp by the LOAD 
jacks.· · · 

1.04 Output frequ..~ncy .tests are 'normally 
mad~ per tests F, G, or H, llSing the 

·No. 72A frequency ~te.r. The· best fi!equency 
method per test I can be used instead of the 
No. 72A meter if another oscillator of the 
same frequency is available which has ·Just 
been checked. 

1.05 Since calls ip progress may be af-
fected 'tiy momentary interruption 

of the supply during transfer, tests A, D, 
F, J, K, and L involving the transfer cir­
cuit should be made only during periods 
of light traffic. 
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Caution: Tests involving the transfer 
circuit sllo~q. .. not l)e .made .. :i;f ti!XlY of 
the red, green, or white panel lamj:>s 
associated with the tra~sfer circuit 
are lighted. 

1.06 When readjustments are required in 
tests B and G., they· shoUld Qe ~e 

during'period of light traffic. 

1.07 The No. l3A transmission measbring 
set and the 40B trans~ission measur­

ing system are referred to in this section 
as 'JMS. 

l. 08 Lettered Steps: The letters a, b, . 
etc • , are added to a step n'!lDl~l.' to 

designate steps that may· or may not be re­
quired depending on local condi tiona • The 
conditions underwhich a lettered,s~~p or 
series of steps should ~e made are given in 
the ACTION column, and.~ steps in . the 
same test governed by the· same cond~tion 
are designated by the same l~tter •. Where a 
condition does not apply, the associated 
steps should be omitted~ · 

2. APPARA'IUS 

2.01 The apparatus required ~or each test 
is shown in the following li~t. Tile 

details for each item are COVered :in ,th,EL 
indicated paragraph. · 

. 3. METHOD 

~ ACTION 

No. Regd. for Tests tmtns '!MS -2:02 
.A B C'D E F G HI J K L M 
111=-=-=-=-=------

. No.. T2A fre­
·quency meter 
Meter (2.03) 
Operator tele­
phone set 

- - - 1 1 1 
- 1 1 -

- 1 -

- -·- 1-
KS-3008 stop watch 
or equivalent 
Testing cord(2.o4) 1 1 1 
Testing cord(2.05) - - - ·1 1 - -
Testing cord(2.o6)'-
Patching cord 
(2.07) 2 3 2 - - 1 2 1 2 - -

- 1 No. 241C plug 
No. ~27~ plug - - - - - ~ - ~ -
2.02 No. 13A transmission measuring set· or 

40B transmission measuring syst~m .,,. · 
J64040B(SD-64355-0l). 

2.03 KS-14510 meter, or M9B meter. 

2.04 W2CA cord 5 feet 6 inches lon~ equip­
ped with a No •. 327A plug (2W'36A cbrd) 

{to connect OSC TST jack to No. 13A 'IMS). 

2. 05 W2DY or W2DS cord 4 feet long {to_ con­
nect oscillator test points ~ ~·. 

KS-14510 or to M9B meter respectively)';' 

2.06 W2W cord 6 feet long equipped with a 
No.· 310 plug and two No. 36o tools, 

and a No; 364 or a KS-6278 tool for inser­
tion in the No. 36oc w'aite tool (to open the 
ring contact of the ODD or EVEN TS jacks and 
ground the tip) • 

~.07 ·P4H cord 6 feet long, equipped with 
two No. 327A plugs (4Pl8D cord) (to 

pa"t;ch OSC TST jack to 40B TMS or to Np .. , 72A 
fre11p.ency meter, or for transfer patch) • 

VERIFICATION 

A. Output Power (When a Transfer Circuit is Provided) 

la When using No. 13 'DfS -

2 

3 
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Calibrate in accordance with a~opriate 
practice, (103-213-lQO) · · 

To test ODD oscillator -
Operate ODD 'lR key 

Operate ALM CO (re~) key momentarily 

ODD OSC (red} lamp lights 
Minor alarm sounds 

Minor alarm is silenced 
GD lamp (white) lights 

( 

( 

( 



( Connect OSC TST Jack (of oscillator under 
test) to REC Jack of 40B TMS, or to IN 
terminals of No. 13A TMS 

5b · If ·requirement in step 4 is not met. -
AdJust VOL potentiometer to give value in 
step 4 to ± 0.1, and lock potentiometer 

6c If requirement in step 5b is not met -
Transfer lead Z, at retard coil A, to 
another terminal 

7c ··~dJust VOL potentiometer to give value in 
step 4 to ± 0.1, and lock potentiometer 

8d If VOL potentiometer was adJusted -
Check output frequency per test F steps 
4 to Be or test I steps 1 to 4a 

9 ¥Remove plug from OSC TST Jack 

10 . 'Restore ODD TR key to normal 

11 · To test EVEN oscillator -
Operate EVEN TR key 

12 Repeat steps 3 to 9 

13 Restore EVEN TR key to normal 

VERIPICATION 

TheftS reads· {1n'dbm ±C.2) 
Ambient · · · · '- Supply .Circuit < 

Temperature •'x" wiring · "w'! wiring 

1 
D~~re~s F ~Option , option 

""6~4 
-6.5 

611-'" 64" 
65 - 71 
72 - 78 
79 - 85 
86 - 92 
93 - 99 

·-6~6 

100 - 106 
107 - 110 

-6·7 
-6.8 
-6.9 
-7.0 
-7.1 

ODD OSC, GD lamps are extinguished~ 

EVEN OSC (red) lamp lights· 
Minor alarm sounds 

EVEN OSC, GD lamps are extinguished 

B. Output Power (When Load Transfer Jacks are· Provided) 

J..a. When using No. 13 'B4S -
Calibrate in acc'6~ce with appropriate 
practice {103-213-100) 

2 Proceed as :i.ri test_ A step 4 

3b It requirement of test A step 4 is not 
met -
Insert patching· cord 1nto OSC TST Jack 
(of oscillator ~ under test) 

4b Insert other end of patching cord in LOAD 
TRANSFER Jack (of oscillator under test) 

5b AdJust VOL potentiometer to give value in 
test A step 4 to ± 0.1, and lock 
potentiometer 

6c If requirement in step 5b is not met -
Transfer lead Z, at retard coil A, to 
another terminal 

7c AdJust VOL potentiometer to give value in 
test A step 4 to ± O•l• and lock 
potentiometer · · ' · · J .... 



~ .AQ:ri~N 

8d If VOL pot~ntio~et~P was adjueted -
Check output· frequency peP test G steps 2 

•. 1;9 .8c or· test· I steps 1 to 4a , 

9b Re~dve patching coPa fpom LOAD 'l'RANSFER 
Jack (of oscillatoP undeP test)~. 

lOb Remove otheP end of patching coro from 
OSC TST jack (of oscillator not: under 
te~t) · 

11 Repeat steps 2 to lOb for oscillator not 
te:sted 

!EftDipATIOII 

c. Output Power (When a Transfer Circuit or Load Transfer Jacks are not Provided) 

la When using No. 13 TMS -
Calibrate in accordance with appropriate 
practice (103-213-100) 

2 Proceed as in test A step 4 

3b If requirement in test A step 4 is not 
met -
Have associated signaling circuits made 
busy at test board 

4b AdJust VOL potentiometer to give value in 
test A step 4 to ± 0.1, and lock 
potentiometer 

5c U r.eauirement 1n step 4b is not met -
Transfer lead z, at retard coil A, to 
another terminal 

6c AdJust VOL potentiometer to give value in 
test A step 4 to t 0.1, and lock 
potentiometer 

7d If VOL potentiometer was adjusted -
Check output frequency per test H steps 2 .. 
to 7c or test I steps 1 to 4a 

D. Filament Activity (When a Transfer Circuit i.s p~~~;ded) 
1 

2 

To test ODD oscillator -
Operate ODD TR key 

Operate ALM CO (red) key momentarily 

3a When using KS-14510 meter -
Patch F and GRD test points of oscillator 
to - and + pin jacks of meter. Set scale 
selecting switch to 60 VOLTS DC 

4b When using M9B meter -
Patch F and GRD test points of oscillator 
to -V and 30V pin Jacks of meter 

5 AdJust FIL potentiometer to obtain reading 
of 20 t 0.2 volts 

6a 
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When using KS-14510 meter -
Patch CA2 and CAl test points to - and + 
test Jacks of meter. Set scale selecting 
switch to 3 VOLTS DC 

ODD OSC (red) lamp lights 
Minor alarm sounds · 

Minor aiarm is silenced 
GD lamp (white) lights 

Meter reads 1.12 to 2.4 vol~a 
Record reading 

( 

( 

( 
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7b When using M9B meter -
Patch CA2 and CAl test points to~ and 
}V pin jacks of meter 

Sa When using KS-14510 meter -
Repeat step }a 

9b When using M9B meter -
Repeat step 4b 

10 Adjust FIL potentiometer to 
ing of 18 ± 0.2 volts 

lla When using KS-14510 meter -
' Repeat step 6a 

12b When using M9B meter -
Repeat step 7b 

l}a When using KS-14510 meter -
Repeat step }a 

14b When using M9B meter -
Repeat step 4b 

obtain read-

15 Adjust FIL potentiometer to obtain read­
ing of 20 + 0.4D ± 0.2 volts, where D is 
the deviation (positive or negative} of 
the office battery voltage at the time of 
adjustment.rrom its average value 

16 Remove patch from r and GRD test points 

17 

18 

Restore ODD TR key 

To test EVEN oscillator -
Operate EVEN TR key 

19 Repeat steps 2 to 16 

20 Restore even TR key 

ISS 3, SECI'ION 179-3CU-S0·1 

VER-IFICATION 

Meter'reads 1.2 to2.4 volts 
Record reading 

Meter reads·not less than value obtained.­
in step 6a minus 1~ 

Meter reads not less than value obtained 
in step 7b minus 10% 

ODD OSC, GD lamps are extinguished 

EVEN OSC (red) lamp lights 
Minor alarm sounds 

EVEN osc, GD lamps are extinguished 

E. Filament Activity {When a Transfer'Clrcuit is not Frovided) 

1 Proceed as in test D steps }:! to 16 

2a When load transfer Jacks are provided -
Repeat test D steps }ato 16 for oscil­
lator not tested 

F. Output Frequency Using No. 72A Frequency Meter (When a 'rransfer Circuit is Provided) 

1 Calibrate the No. 72A frequency- meter in 
accordance with appropriate practice 
(103-425-100) 

2 

3 

To test ODD oscillator -
Operate ODD TR key 

Operate ALM CO (red) key momentarily 

Patch OSC TST Jack (of oscillator under 
test) to 600 OHM IN jack of No. 72A fre­
quency meter 

ODD. OSC (re(J) lamp light~J. 
Minor al~ sounds 

Minor alarm is silenced 
GD (white) lamp lights 

The frequency meter reads the nominal 
frequency value ± 2 cycles 
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SE¢1'101'\1 179-aOl rSt);L 

STEP ACTION 

Sa If requirement in step 4 is not met -
Adjust.F2 condenser to obtain ~~inal 
frequency ± 1/2 cycle . 

6b 

7b 

8c 

If requirement in step Sa is not met -
Change strapping condensers F3 to F8 

Adjust F2 condenser to obtain nominal 
frequency ± 1/2 cycle 

If F2 condenser was adjusted ~ 
Check output power per test A steps 4 to 
8d 

9 Remove patching cord from OSC TST jack 

10 

11 

Restore ODD TR key to normal 

To test ~ oscillator -
Operate EVEN TR key 

12 Repeat steps 3 to 9 

13 Restore EVEN TR key to normal 

a. 

1 Calibrate the No. 72A frequency meter in 
accordance with appropriate practice 
(103-425-100) 

2 

4a 

6b 

7b 

1oa 

11 

~6 

Patch OSC TST jack (of oscillator under 
test) to 600 OHM IN jack of No. 72A fre­
quency meter 

If requi~~e~t in step 2 is not met -
Insert patching cord !nto OSC TST jack 
(of oscillator ~ under test} 

Insert other end of patching cord in LOAD 
TRANSFER jack (of oscillator under test) 

Adjust F2 condenser to obtain nominal 
frequency :t.l/2 cycle 

lf requirement of step 5a is not met -
Change strapping of condensers F3 to F8 

Adjust F2 condenser to obtain nominal 
frequency :t 1/2 cycle 

If F2 condenser was adjusted -
Check output power per test B steps 2 to 
8d 

Remove patching cord from LOAD TRANSFER 
Jacks (of oscillator under test) 

Remove other end of patching cord from 
OSC TST jack (of oscillator·not under 
test) . 

Repeat steps 2 to loa tor oscillator not 
tested 

VERIFICATION \:'•J 

.) 

ODD OSC, GD lamps are extinguished 

EVEN osc (red) lamp lights 
Minor alarm sounds 

EVEN OSC, GD lamps are extinguished 

Meter 

The frequency meter reads the nominal 
frequency :t 2 cycles 

( 

( 

( 
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1 

2 

3a 

4a 

5b 

6b 

7c 

ACTION 

H. 

Calibrate the No. 72A frequency meter in 
accordance with appropriate practice 
(103-425-100) 
Patch osc TST jack to 600 OHM IN jack or 
No. 72A frequency meter 

If requirement of step 2 is not met -
Have associated signaling circuits made 
busy at test board 

Adjust F2 condenser. to obtain nominal 
frequency ± 1/2 cycle 

If requirement of step 4a is not met -
Change strapping of condensers F3 to F8 

Adjust F2 condenser to obtain nominal 
frequency ± 1/2 cycle 

If F2 condenser was adjusted -
Check output power per test C steps 2 to 
7d 

ISS 3, SECTION 119-301-501 

)I~EUFICATION 

When ,a:Transfer Circuit 

The frequency meter reads the nominal 
frequencY,_± 2 cycles_ 

I. Output Frequency Using Beat Frequency Method, 
a 

1 Patch OSC TST jack of previously cali­
brated oscillator to MIX A jack of Beat 
Frequency checking circuit 

2 Patch osc TST jack of osci~ator under 
test to MIX B Jack 

Plug operator telephone set. in SEC jack 
of Beat Frequency checlcing circuit 

4a If requirement of step 3 is not met -
Proceed as in test F steps 2 to 13, or 
G steps 2 to lOa, or H steps 2 to 7c 

5b When a Transfer Circuit or LOAD TRANSFER 
jacks are provided -
Repeat steps 1 to 4 for oscillator not 
tested 

Audible peat~ are not heard oftener than 
2 per second 

J. Manual Load Transfer 

1 

2 

To test ODD side -
Operate ODD TR key 

Operate ALM CO (red) key momentarily 

3 Insert No. 327A plug into ODD OSO OUT 
Jack 

4-

5 

6 

Restore ODD 'fR key to normal 

Remove No. 327A plug 

To test EVEN- side -
Operate EVEN TR key 

ODD OSC (red) lamp 11gh~s 
Minor alarm sounds 

Minor alarm is silell.ced·. 
GD (white) lamp lights 

ODD OSC lamp is extinguished 

GD }amp is extinguished 
'. 

EVEN OSC (red) lamp lights 
Minor alarm sounds 
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SECTION' 1'79-301-501 

ACTION 

Operate ALM CO {red} key momentarily 

8 Insert No. 327A piug into EVEN OSC OUT 
jack 

9 

10 

Restore EVEN TR key to normal 

Remove No. 327A plug 

VERIPICA'l'ION 

Minor alarm is s U.encea 
dD (white) ~lamp' lights 

EVEN OSC lamp is extinguished 

GD lamp is extineuished 

K. Automatic Load Transfer 

1 

2 

To test ODD side -
Operate ODD TR key 

Operate ALM CO (red) key momentarily 

3 Connect No. 364 or KS-6278 tool of test­
ing cord to ground 

4 Insert plug of testing cord into ODD TS 
jack 

5 

6 

7a 

8 

9 

Restore ODD TR key to normal 

Remove plug from ODD TS jack 

If verification not obtained in step 6 -
Operate ODD RS key momentarily 

To test EVEN side -
Operate EVEN TR key 

Operate ALM CO (red) key m?JIIentarily 

10 Insert plug of testing cord with grounded 
tip into EVEN TS jack 

11 Restore EVEN TR key to normal 

12 Remove plug trom EVEN TS Jack 

13b If verification not obtained in step 12 -
Operate EVEN RS key momentarily. 

ODD OSC (red) lamp lights 
Minor alarm sounds 

Minor alarm is silenced 
GD (white) lamp lights 

ODD OSC, GD lamps remain lighted 

ODD OSC, GD lamps are extinguished 

Same·as step 6 

EVEN OSC (red) lamp lights 
Minor alarm sounds 

Minor alarm is silenced 
GD (white) lamp lights 

EVEN osc, GD lamps remain lighted 

EVEN OSC, GD lamps are extinguished 

Same as step 12 

L. Double Failure 

l 

2 
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Operate ODD TR key 

Operate EVEtt' TR key 

Restore first ODD TR key, and then EVEN 
TR key 

ODD asc (red) lamp lights 
Minor alarm sounds 

EVEN asc (red) lamp l!ghta 
Minor alarm is silenced 
LOAD (green) lamp l!ghts 
MaJor alarm sounds 

Note: Although this test causes the 
liJOr alarm to sound there is no adverse 
ettect on service 

MaJor alarm is silenced 
ODD asc, EVEN asc, LOAD lamps are 
extinguiShed 

( 

( 

( 
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1 

2 

3 

( 

4 

( 

ACTION 

M. Load Alarm 

Caution: The test El~ should be inserted 
in a vertical ~si tion only z with the s;!:OOved 
edge upward. 

To test ODD side -
Insert No. 241C plug into the tip ODD OSC 
OUT and tip ODD LOAD jacks. 

Remove plug. 

To test EVEN side -
Insert No. 241C plug into the tip EVEN 
OSC OUT and tip EVEN LOAD jacks. 

Remove plug. 

ISS 3, SECTION 179-301-501 

VERIFICATION 

Major alarm sounds. 
LOAD (green) lamp lights. 

Major alarm is silenced. 
LOAD lamp is extinguished. 

Major alarm sounds. 
LOAD (green) lamp lights. 

Major alarm is silenced. 
LOAD lamp is extinguished. 
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