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BELL SYSTEM PRACTICES 
Plant Series 

SECnON 179..310-701 
Issue 1, July, 1955 
AT&TCo Standard 

2400- OR 2600-CYCLE SINGLE-FREQUENCY .SIGNALING CIRCUIT SD-56202-02 

REQUIREMENTS AND ADJUSTING PROCEDURES 

1. GENERAL 

1.01 This section describes the method of 
applying potentiometer and filament 

resistor adjustments to the signaling cir
cuit, J68602CH, and the blocking amplifier, 
J68602CF, of the single-frequency signaling 
circuit both units modified by SD-56202-02. 
These adjustments compensate for normal varia
tions in the characteristics of electron tubes, 
varistors, capacitors, and certain relays. 

1.02 The procedures for making these adjust
ments and the potentiometer used are: 

A. Adjustment of Filament Voltage 

B. Adjustment of Blocking Amplifier Gain -
P Potentiometer 

C •. Adjustment of Voice Amplifier Gain
Pl Potentiometer 

D. Adjustment of Signaling Amplifier 
Gain - P2 Potentiometer and Adjust
ment of Maximum Plate CUrrent -
P3 Potentiometer 

E. Adjustment of Output of Regenerative 
Relay RG - P6 Potentiometer 

1.03 The adjustments, with the'exception of 
those for the electron tube filaments, 

are made by varying the settings of the P to 
P6 potentiometers from the front of the unit. 
The adjustment of the filament voltage for 
the signaling circuit electron tubes is made 
at the rear of the unit by changing short
circuiting straps around the R22 and R23 re
sistors. The blocking amplifie~ filament 
voltage is adjusted by means of the R6 variable 
resistor at the rear of the unit. 

l.o4 Adjustment D, P2 and P3 potentiometers, 
is used where the receiver fails to meet 

its sensitivity requirements. These are the 
operate or nonoperate high sensitivity test 
or the test for maximum saturation of the re
ceiver of Section 179-310-501. 

1. 05 All relay covers must be in place dur
ing the adjustment and during the heat

ing periods specified in this section. 

1.06 These adjustments are made at the mis
cellaneous jack equipment SD-56137-01, 

at the test jacks of the single-frequency 

signaling bays, and at the test jacks of the 
blocking amplifier bays. Either the No. 2B 
signaling test set SD-56134-02 (J64730B) 
having positive lamp supervision, or the 
No. 2A signaling test set SD-56134-01 (J64730A) 
having negative lamp supervision, may be used. 

1.07 Two values of signaling power in dbm 
are usually specified in this section. 

The selection of the correct value for the 
particular single-frequency signaling equip
ment under test is made as follows: 

(a) +4 Line. -13 Line: Where the receiver 
connects at a transmission level point 

of +4 db and the transmitter connects at a 
transmission level point of -13 db, the 
value relating to the receiver is designated 
"+4 Line• and the value relating to the 
transmitter is designated •-13 Line.• 

{b) +7 Line, -16 Line: Where the receiver 
connects at a transmission level point 

of +7 db and the transmitter connects at a 
transmission level point of -16 db, the 
value relating to the receiver is desig
nated "+7 Line• and the value relating to 
the transmitter is designated •-16 Line.• 

1.08 The gain of the test amplifier associ
ated with the AMP IN and AMP OUT jacks 

of the miscellaneous jack equipment is ap
proximately 30 db. 

1.09 The loss of the tQst keyer associated 
with the KEYER IN and KEYER OUT jacks 

of the miscellaneous jack equipment is ap
proximately 7.2 db. 

1.10 The No. 13A transmission measuring set 
and the No. 40B transmission measuring 

system will be referred to in the text as TMS. 

1.11 In the tables showing patching connec
tions, the abbreviations used and their 

meanings are as follows: 

(mise) - miscellaneous jack equipment 

(sig) - signaling circuit under test 

(tat set) - signaling test set 

1.12 Where reference is made to the 2400 
SEND or 2600 SEND jacks, use whichever 

frequency is required by the receiver of the 
circuit under adjustment unless otherwise 
specified. 
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SECTION 179-310..701 

2. APPARATUS 

2.01 The apparatus required for each test 
is shown in the following list. The 

details of each item are covered in the indi
cated paragraphs. 

Apparatus 

Meter (2.02) 
Test set (2.03) 
TMS (2.04) 
Test equipment (2.05) 
Patching cord (2.06) 
Patching cord (2.07} 
Patching cord (2.08) 
Patching cord (2.09) 

*Testing cord (2.10) 
Testing cord (2.11} 
Clip (2.12) 
Plug (shorting) (2.13) 
Plug (dummy) (2.14) 
Screwdriver (2.15) 
Tube puller (2.16} 
Soldering equipment (2.17) 

Number Required 
tor Adlustment 

A~Q~~ 
l 

l 1 1 
- 1 1 1 1 
- 1 1 1 1 
- 2 2 3 4 

1 - 1 
- - - - 1 

1 1 
- 1 1 1 1 

1 
- - 2 

- 1 
- 1 -

1 1 1 1 1 
- - - 1 -
1 - - - 1 

·*Used with the No. lSA TMS. Omit when the 
No. 40B TMS is used, 

2.02 No. M9B meter with a pair of KS-9291 test 
clip leads, or equivalent voltmeter with 

30-volt scale. 

2.03 No. 2B signaling test set J64730B 
(SD-56134-02}.or No. 2A signaling test 

set J64730A (SD-56134-01). 

2.04 No. 13A transmission measuring set, or 
No. 40B transmission measuring system, 

or equivalent capable of reading to -35 dbm 
or lower. 

2.05 Test equipment on bay, including test 
amplifier, attenuato~, and jacks as 

shown on SD-56137-01. 

2.06 P4H cord, 6 feet long, equipped with 
two No. 327A plugs (4Pl8D). 

Note: Although No. 4Pl8D cords (6 teet} 
are specified in the testing methods, it 
is intended that shorter cords such as 
the No. 4P18B cord (4 feet) and the 
No. 4Pl8A cord (2 feet} may be used where 
the mounting positions of the equipment 
make a short cord desirable. 

2.07 P2A cord, 6 feet long, equipped with 
two No. 347A plugs (red shells) (2PlD). 

2.08 P2A cord, 6 teet long, equipped with 
two No. 347B plugs (black shells} (2P3B). 

2.09 P3K cord, 12 feet long, equipped with 
two No. 310 plugs (3P15B). 
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2.10 W2CA cord, 5 teet 6 inches long, equipped 
with one No. 327A plug at one end (2W36A). 

2.11 893 ~ord, 6 feet long, equipped with 
two No. 360A tools (1Wl3A). 

2•12 KS-6278 coimecting clip tor use with 
No. lWSA and No. 1Wl3A cords. 

2.13 No. 310 plug with tip and ring short
circuited. 

2.14 No. 258D dummy plug (red). 

2.15 Three-inch H cabinet screwdriver. 

2.16 Tube puller, rubber tip sure grip~ 
M.P. King Co. 

2.17 Where strapping changes are necessary 
the following tools and materials are 

required. 

(a} Soldering tools and materials as 
required. 

(b) Bell System pliers as required. 

(c) No. 22 gauge bare strap wire. 

3. PREPARATION 

All .AdJustments 

3.01 If not already arranged tor, obtain 
from the toll testboard the release 

of the single-frequency signaling circuit 
upon which adjustments are to be made. 

3.02 At the beginning of each adjustment, it 
is assumed that no patching or testing 

cords are connected to the test jacks or to 
the test set. 

Adlustl!lents C. D. and E 

3.03 Restore all lever keys of the sig~al-
ing test set to normal. Operate the 

SCALE SEL switch to the PPS position. Connect 
the TST BAT B (-24 +130) cord of the test 
set to the TST BAT B jack of the miscellaneous 
jack equipment. Connect the TST 'BAT A ( -48} 
cord of the test set to the TST BAT A jack of 
the miscellaneous jack equipment. 

3.04 Allow the test set to warm for one 
minute. 

3,05 Observe that a reading other than 0 is 
obtained on the PULSES PER SECOND meter. 

Note: Adjustments of the per cent break 
of pulses to values abov'9 70 must be mad13 
slowly enough to allow the highly damped 
PER CENT BREAK meter to follow the adjustment 
since the maximum per cent break available 
from the signaling .test set may be as low 
as 80. If an adjustment of 80 is ex
ceeded, the pulSing rate may suddenly drop 
to half that indicated by the PULSES PER 
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SECOND meter. Once t.his has occurred, it 
may persist even thoQgh a very· nominal 
per cent break is indicated by the PER 
CENT BREAK meter. This situation is 
easily recognized since it causes the 
rate of vibration of the pointer on the 
PER CENT BREAK meter to be half' that ot 
the pointer on the PULSES PER SECOND 
meter. Normal operation may be restored 
by turning the ADJ % BK control fully 
counterclockwise and then slowly turning 
it clockwise to produce the desired per 
cent break. 

3.06 On the No. 2B signaling test set, op
erate the CONT PLS key to the DIAL PLS 

position. 

3.07 On the No. 2A signaling test set, oper
ate the PPS key to the DIAL SUPV position. 

3.08 Observe that the PER CENT BREAK meter 
reads 0 on its black scale. If' it does 

not, carefully set it to 0 by means ot the 
pointer adjustment screw of' the meter. 

3.09 Insert a No. 258D dummy plug (red) into 
the P jack ot the test set and observe 

that the PER CENT BREAK meter reads 100 (full 
scale) on its black scale. If' it reads other 
than 100, unlock the CAL % BK control and ad
just this control to give· a full scale read
ing. Relook the CAL % BK control, being care
ful not to disturb the full scale setting of 
the meter. · 

3.10 Remove the dummy plug and restore to 
normal the CONT PLS or PPS key de-

pending upon which signaling test set is used. 
Note: The 0 and 100 readings of' the 
PER CENT BREAK m.eter shall be rechecked 
occasionally during the adjusting pro
cedures. 

3.11 These procedures are based upon the use 
of either the No. 13A or the No. 40B TMS. 

3.12 If the No. 13A TMS is used, proceed with 
3.13. If the No. 40B TMS is used, pro

ceed with 3.15. 

3.13 Connect the TMS to a power source of' 
105 to 125 volts (do or 25 to 60 

cycles ac) and turn the dial switch to the 
desired setting. Wait 5 minutes for the set 
to warm. 

3.14 At the miscellaneous jack equipment of 
the signaling circuit being adjusted, 

make the following connections: 

From 
E TST) 
11 TST) (mise) 

Using Cord No. To 
2W36A IN of 

No. 13A TIIS 

Note: Insert the No. 327A plug of the 
No. 2W36A cord into the left-hand vertical 
~ of jacks E TST and M TST. These two 
jacks connect to the tip conductors of the 
E and II jacks of the miscellaneous jack 
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equipment. Under Part 4 (Method), where 
connection to •JK to TMS• is indicated, 
insert the plug. of the patching cord in
volved into these E and II jacka at the 
miscellaneous jack equipment. 

3.15 At the jack appearance ot an idle TMS, 
use patching cords to connect the TMS 

to a testing trunk that tel'minates in a SEND 
jack at the miscellaneous jack equipment of' 
the signaling circuit being adjusted. Oper
ate keys on the TMS as required for connection 
to the proper scale. 

Note 1: Connection to the TMS may be 
made after all other patching connections 
have been set up to avoid tying up the 
TMS unduly. 

Note 2: Under Part 4 {Method), where 
connection to •JK to TMS• is specified, 
insert the plug of' the patching cord into 
the SEND jack. 

4. METHOD 

A. Ad3ustment of Filament Voltage 

4.01 This covers the adjustments of the volt-
ages across the filament terminals or 

the electron tubes or the signaling circuit 
(tubes Vl, V2, V3) and when provided, the 
blocking amplifier (tube V). 

4.02 Obtain the nominal battery voltage 
at the filament distributing fuse panel 

of the circuit being adjusted. 

Note: For the purpose of this section, 
the nominal battery voltage is considered 
to be the voltage measured at the fila
ment distributing fuse panel when the 
regulating contact of the filament bat
tery voltage regulator is halfway between 
its two limiting c?ntacts. 

Signaling Circuit 

4.03 On the No. M9B meter, operate the 
toggle switches to the DC and VM-AM 

positions. Using the meter, with its asso
ciated test clip leads connected to meter 
jacks -v and 30V, measure the voltage at 
the distributing fuse panel for the circuit 
being adjusted. Record the difference, if 
any, between this voltage and the nominal 
voltage for this distributing panel. 

4.04 Using the No. M9B meter and its asso-
ciated test clip leads, connect the 

30V jack of' the meter to punching 4 on the 
Vl tube card on the rear of the signaling 
unit. Connect the -v jack of the meter to 
punching 3 on the card of the Vl tube. 

4.05 Allow the filaments of the Vl, V2, and 
V3 tubes to heat for a minimum period 

of one minute where new tubes are required or 
it the filament supply has been opened for 
any reason. Observe that, for the deviation 
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from the nominal value which was recorded 
in 4.03, the reading on the meter is in accordance 
with Table A. · 

TABLE A 
Deviation From Nominal 

Battery Voltage at 
Distributing Fuse Panel 

+0.5 
+o.4 
+0.3 
+0.2 
+o.l 

0 
-o.1 
-o.2 
-o.3 
-o.4 
-o.5 

Voltage 
20.0 to 21.0 
19.9 to 20.9 
19.8 to 20.8 
19.7 to 20.7 
19.6 to 20.6 
19.5 to 20.5 
19.4 to 20.4 
19.3 to 20.3 
19.2 to 20.2 
19.1 to 20.1 
19.0 to 20.0 

4.06 If the reading is not within the above 
limits, rearrange the strapping of the 

R22 and R23 resistors, which are mounted on 
the rear of the signaling unit, until the 
proper voltage is obtained. Use No. 22 gauge 
bare strap wire for the strapping. 

Blocking Amplifier 

4.07 On the No. M9B meter, operate the tog-
gle switches to the DC and VM-AM po

sitions. Using the meter, with its asso
ciated test clip leads connected to meter 
jacks -v and 30V, measure the voltage at the 
distributing fuse panel for the circuit being 
adjusted. Record the difference, if any, be
between this voltage and the nominal voltage 
tor this distributing panel. 

4.08 Using the No. M9B meter and its asso-
ciated test clips leads, connect the 

30V jack of the meter to terminal 4 of the 
V tube socket on the rear of the blocking 
amplifier unit. Connect the -v jack of the 
meter to terminal 3 of the V tube socket. 

4.09 Allow the filament of the V tube to 
heat tor one minute where a new electron 

tube is required or if the filament supply 
has been opened for any reason. Observe that, 
for the deviation from the nominal value which 
was recorded in 4.07, the reading on the meter 
is in accordance with Table B. 

TABLE B 

Deviation From Nominal 
Battery Voltage at 

Distributing Fuse Panel 
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+0.5 
+o.4 
+0.3 
+0.2 
+0.1 

0 
-O.l 
--o.2 
-o.3 
-o.4 
-o.5 

Volt~e 

20.25 to 20.75 
20.15 to 20.65 
20.05 to 20.55 
19.95 to 20.45 
19.85 to 20.35 
19.75 to 20.25 
19.65 to 20.15 
19.55 to 20.05 
19.45 to 19.95 
19.35 to 19.85 
19.25 to 19.75 

4.10 If the reading 1s not Wlt~ln tne above 
limits, use a screwdriver to readjust 

the band on the R6 resistor, mounted on the 
rear of the blocking amplifier unit, until 
the proper voltage is obtained. 

B. Adlustment of Blocking.Amplifier Gain -
P Potentiometer 

4.11 This is an adjustment ot the blocking 
amplifier, V tube, to provide a gain ot 

approximately 0 db at 1000 cycles. 

4.12 If the No. 13A TMS is used, proceed 
w.ith 4.13. It the No. 40B TMS is used, 

proceed with 4.18. 

4.13 Connect the TMS to a power source of 
105 to 125 volt (de or 25 to 60 cycles ac). 

Turn the dial switch to the desired setting. 
Wait 5 minutes for the set to warm. 

4.14 At the test jack equipment of the block
ing amplifier circuit being adjusted, 

make the following connections: 

~ Using Cord No. 
SEND 1 MW (mise) 2W36A 

To 

IN of 
No.13A 1'MS 

4.15 At the TMS, measure the level of the 
power received. Observe that the read

ing of the TMS is o ±1.0 dbm. Record the 
actual reading. 

4.16 At the test jack equipment, remove the 
plug of the cord from the SEND 1 MW jack 

and make the following connections to the cir
cuit under test: 

~ Using Cord No. 
OUT 2W36A 

SEND l MW (mise) 4P18D 

To 
IN of 

No.13A TMS 
IN 

4.17 Observe that the TMS reads within 
±0.1 db of the value recorded in 4.15. 

If it does not, use a screwdriver ~o adjust 
the P potentiometer on the front of the 
blocking amplifier unit so that the level of 
power in dbm recorded in 4.15 is obtained. 

4.18 At the test jack equipment associated 
with the blocking amplifier being ad

justed, make connection to a testing trunk 
extending to an appearance of a No. 40B TMS 
as follows: 

From Using Cord No. To 
SEND 1 MW (mise) 4Pl8D SEND (mise) 

4.19 At the TMS reached via this testing 
trunk, use patching cords to connect the 

testing trunk to an idle TMS. Using keys as 
required at the TMS to select the desired 
scale, measure the level of the power re
ceived. Observe that the ~eading or the 
TMS is 0 ±1.0 dbm. Record the actual reading. 
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4.20 At.th' test jack equipment ot the trlook-
ing amplifier bay, remove the .pl11g of 

the patchigg cord trom the SEND jack of the 
testing trunt and make the rollowing connec
tions to t.he oiroui t under test1 

~ 
SEND 1 MW (m;i.so) 

OUT 

Using Cord No. 
4Pl8D 
4P18D 

To 
IN 

SEND (mise) 

4.21 Observe that the TMS reads within 
±0.1 qb of the value recorded in 4.19. 

It it does not, use a scr-ewdriver to adjust 
the P potentiometer on the front of the block
ing amplifier unjt so that the value of power 
in dbm r~corded in 4.19 is obtained. Remove 
all patc~ng cords. 

C. Adlustment of Voice Amplifier Gain -
Pl Potentiometer 

4.22 This is an adjustment of the voice 
amplifier gain, V1 tube, to provide 

a gain of approximately 0 db at 1000 cycles. 

4.23 At the miscellaneous jack equipment of 
the signaling circuit being adjusted, 

make the following connections: 

From Using Cord No. To 
SEND 1 MW (mise} 4P18D JK to TMS 

(mise} 

4.24 At the TMS, observe that the level of the 
power received is 0 ±1.0 dbm. Record 

the actual reading. 

4.25 On the signaling test set, operate the 
TWD L key to ON HK. Using a No. 2PlD 

cord, patch the M jack to the EQ M jack of 
the signaling circuit being adjusted. Oper
ate the TWD L key of the signaling test set 
to OFF HK. 

4.26 At the miscellaneous jack equipment, 
remove the plug of the patching cord 

from the "JK to TMS" and make the following 
connection:>: 

From 
SEND 1 MW (mise) 

EQ REC {mise) 

Using Cord No. 
4P18D 

4Pl8D 

To 
LINE REC 

(mise} 
JK to TMS 

(mise) 

4.27 Observe that the TMS reads within 
±0.1 db of the value recorded in 4.24. 

If it does not, use a screwdriver to adjust 
the Pl potentiometer so that the level of 
power in dbm recorded in 4.24 is obtained. 
Remove all patching cords and restore to 
normal the TWD L key of the signaling test set. 

D. Adlustment of Signaling Amplifier Gain -
P2 Potentiometer and Adjustment of Maxi
mum Plate Current - P3 Potentiometer 

4.28 This procedure covers the adjustment of 
the sensitivity of the receiver (oper

ate and nonoperate at high sen3itivity and 
mnximum saturation of the receiver). 
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4.29 On the miscellaneous jack equipment, 
t\lrn the controls of the attenuator 

tully counterclockwise. On the signaling test 
set, turn t.he SC~E SEL t.o 20 MA. On the sig
naling circuit, tu:r;n the P2 and P3 potentiometers 
fu:j.ly o;Lockwise by use of a screwdriver. In
s~rt a No. ~58D dummy plug (red) into the 
R jack. Make the following connections: 

From Using Cord No. To 

MA (tst) 3Pl5B DC (sig) 
LINE REC (mise) 4Pl8D ATTEN IN 

(mise) 

4.30 Observe that the milliammeter of the 
signaling test set indicates a value 

which is less than 0.3 ma. If a value greater 
than 0.3 ma is indicated, remove the V3 tube 
from .its socket with the tube puller and re
place the tube. 

Note: It may be necessary to try several 
tubes in order to obtain one that will 
meet these requirements. Tubes that are 
unsuitable for this use may still be sat
isfactory for use as a voice or signaling 
amplifier. 

4.31 At the miscellaneous jack equipment of 
the signaling circuit being adjusted, 

remove the plug of the patching cord from the 
LINE REC jack and make the following connections: 

Using 
From Cord No. To 

2400 SEND or 
2600 SEND (mise) 4Pl8D ATTEN IN (mise) 
ATTEN OUT (mise) 4Pl8D AMP IN (mise) 
AMP OUT (mise) 4Pl8D JK to TMS (mise) 

4.32 Adjust the controls of the attenuator 
so that the TMS indicates the following 

values. 

+4 Line 

-4 ±0.1 dbm 

+7 Line 

-1 ±O.l dbm 

Record the setting now shown by the controls 
of the attenuator in order that these controls 
may be reset later to the same position. 

4.33 Remove the plug of the patching cord 
from "JK to TMS" and insert it into the 

LINE REC jack of the signaling circuit under 
test. 

4.34 Observe that the milliammeter of the 
signaling test set indicates a value 

greater than 11.5 ma on its 0 to 20 scale. 
Wait 3 minutes to allow the circuit to stablize. 
Observe that the reading is still greater 
than 11.5 ma. Adjust the signaling circuit 
P3 potentiometer, with a screwdriver, so that 
the meter of the signaling test set indicates 
10.5 ma. 

Page 5 



SECTION 179-310-701 

4.35 Remove the plug or the patching cord···· 
from the LINE REC jack of the signaling 

circuit and connect it to the •JK to TMS.• 
Adjust the controls of the attenuator so that 
the TMS indicates the following values. 

+4 Line 
-24 ±0.1 dbm 

+7 Line 
-21 ±O.l dbm 

Record the setting now shown by the controls 
of the attenuator in order that these controls 
may be reset later to the same position. 

4.36 At the miscellaneous jack equipment, 
remove the plug of the patching cord 

from •JK to TMS• and insert it into the LINE 
REC jack of the signaling circuit. Allow the 
circuit to stablize for one minute. Using a 
screwdriver, adjust the P2 potentiometer so 
that the milliammeter of the signaling test 
set indicates 7 ma on its 0 to 20 scale. 

4.37 Set the attenuator to the reading that 
was recorded in 4.32 and again check 

for 10.5 ma, adjusting the P3 potentiometer 
with a screwdriver, if necessary, to obtain 
this value. Then set the attenuator to the 
reading that was recorded in 4.35 and again 
check for 7 ma, adjusting the P2 potentiometer 
with a screwdriver, if necessary, to obtain 
this value. Repeat this procedure until these 
values are obtained. 

4.38 Remove all patching cords. Remove the 
dummy plug from the R jack of the sig

naling circuit. Restore the SCALE SEL switch 
or the test set to the PPS position. 

E. Adlustment or Output of Regenerative 
Relay RG - P6 Potentiometer 

4.39 This adjustment covers the release time 
of the RG relay. The RG relay controls 

the per cent break of the pulses on the E 
lead. In addition, a check and an adjustment 
of the R relay is provided vhich must be made 
before applying the RG relay potentiometer 
adjustment. Furthermore, before adj~tment E 
is applied, either the receiver should meet 
the operate high sensitivity, the nonoperate 
high sensitivity, and the maximum saturation 
tests covered in Section 179-310-501, or the 
receiver should meet adjustment D of this sec
tion vhich covers the sensitivity adjustment. 
R Relay Check and AdJustment 

4.40 On the miscellaneous jack equipment, 
make the following connections: 

Using 
From Cord No. To 

2400 SEND or 4Pl8D KEYER IN (mise) 
2600 SEND (mise) 
KEYER OUT (mise) 4Pl8D ATTEN IN (mise) 
ATTEN OUT (mise) 4Pl8D AMP IN (mise) 
AMP OUT (mise) 4Pl8D JK to TMS (mise) 
M (tst) 2PlD M (KEYER) (mise) 
L (tst) 3Pl5B R (sig) 
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4.41 On the signaling test set, operate the 
TWD L key to ON HK. 

4.42 On th~ miscellaneous jack equipment, 
adjust the controls of the attenuator 

so that the TMS indicates the following: 

+4 Line 
-4 ±O.l dbm 

+7 Line 
-1 ±0.1 dbm 

4.43 On the signaling test set, operate the 
TWD L key to OFF HK. At the. miscel

laneous jack equipment, remove the plug from 
the •JK to TMS• and insert it into the LINE 
REC jack of the. signaling circuit. 

4.44 On the signaling test set, adjust the 
ADJ PPS control so that the PULSES PER 

SECOND meter reads 10 on its 0 to 20 scale. 
Operate the ADJ % BK switch to the M position. 
Adjust the ADJ % BK control so that the PER 
CENT BREAK meter reads 60 on its black scale. 

4.45 On the signaling test set, operate the 
MEAS % BK key to LINE. Operate the 

PLS key to LINE. Observe that the PER CENT 
BREAK meter indicates not less than 30 nor more 
than 44 on its black scale. If these limits 
are met, proceed as described in 4.55. If 
they are not met, check the electrical ad
justment of relay R as covered in 4.46 to 4.51, 
inclusive. 

4.46 Record the setting now shown by the 
controls of the attenuator in order that 

these controls may be reset later to the same 
position. 

4.47 On the signaling test set, restore 
the PLS key and the MEAS % BK key to 

normal. Operate the TWD L key to ON HK. Turn 
the SCALE SEL control to 20 MA. 

4.48 Remove the cord connecting the R jack 
of the signaling circuit to the L jack 

of the signaling test set. Insert into the 
R jack of the signaling circuit the No. 310 
plug which has the tip and ring short-cir
cuited. Using the No. 1Wl3A cord equipped 
with a KS-6278 connecting clip at each end, 
strap terminals 7 and 8 of the RF relay. Make 
the following connections: 

From 

MA (tst) 
E (tst) 

Using Cord No. 

3Pl5B 

2P3B 

.To 

DC (sig) 
EQ. E (mise) 

4.49 If a No. 2B signaling test set is used, 
at the miscellaneous jack equipment, 

turn the 0.1 DB ATTEN control fully counter
clockwise. Turn the 2 DB ATTEN control slowly 
in a counterclockwise direction until the 
L lamp of the signaling test set is extin
guished. Then, slowly turn the 0.1 DB ATTEN 
control in a clockwise direction until the 
L lamp of the signaling test set is lighted. 
This indicates that the R relay of the signal
ing circuit has operated. If the L lamp is 

( 

( 
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not lig:Qted by the tim.e the 0.1 DB ATTEN con
trol reaches its tully clockwise position, 
return this control to its fully counterclock
wise position and turn the 2 DB ATTEN control 
one stAp in the clockwise direction. Again 
slowly advance the 0.1 DB ATTEN control clock
wise until the L lamp is lighted. Repeat if 
necessary until the L lamp is lighted. 

4.50 If a No. 2A signaling test set is used, 
at the miscellaneous jack equipment, 

turn the 0.1 DB ATTEN control fully counter
clockwise. Turn the 2 DB ATTEN control 
slowly in a counterclockwise direction until 
the L lamp of the signaling test set is 
lighted. Then, slowly turn the 0.1 DB ATTEN 
control in a clockwise direction until the 
L lamp of the signaling test set is extin
guished. This indicates that the R relay of 
the signaling circuit has operated. If the 
L lamp is not extinguished by the time the 
0.1 DB ATTEN control reaches its fully clock
wise position, return this control to its 
fully counterclockwise position and turn the 
2 DB ATTEN control one step in a clockwise 
direction. Again slowly advance the 0.1 DB 
ATTEN control clockwise until the L lamp is 
extinguished. Repeat if necessary until the 
L lamp is extinguished. 

4.51 When a satisfactory lamp indication is 
obtained, the current indicated on the 

0 to 20 scale of the milliammeter should be 
between 5·9 and 7 ma. I1" it is not, readjust 
the R relay in accordance with Section 
o40-514-70l before proceeding, using the cur
rent flow requirements given in the circuit 
requirements table. 

4.52 Remove the No. 310 plug from the R jack 
of the signaling circuit and remove the 

strap between terminals 7 and 8 of the RF relay. 
At the miscellaneous jack equipment, reset 
the attenuator control to the positions noted 
in 4.46. Remove the cord connecting the 
E jack of the signaling test set to the EQ E 
jack of the signaling circuit. Remove the cord 
connecting the MA jack of the signaling test 
set to the DC jack of the signaling circuit. 
Using a No. 3P15B cord, patch the R jack of 
the signaling circuit to the L jack of the 
signaling test set. On the signaling test 
set, operate the TWD L key to OFF HK and turn 
the SCALE SEL control to PPS. 

4.53 Now proceed as in 4.44 and 4.45 to check 
whether the 30 to 44 per cent break 

limit can be obtained. If the limit is met, 
proceed as described in 4.55. If the limit 
still cannot be met, proceed as covered 
in 4.54. 

4.54 If the indication is below 30 on the 
signaling circuit, remove the strap 

(•x• wiring) connecting terminal punchings 
W and X where they are provided. Where these 
punchings are not provided, remove this strap 
(•x• wiring) at the R9 resistor of the sig
naling circuit. If the indication is above 44, 
connect terminal punchings W and X, where they 
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are provided, by means of No •. 24 gauge bare 
strap wire. Where these punchings are not 
provided, connect a short circuiting strap 
around the R9 resistor using No. 24 gauge bare 
strap wire. If the preceding wiring changes 
are already made or if when the limits still 
cannot be met, a trouble condition may exist 
in the receiver. When the correct per cent 
break is obtained, proceed as covered in 4.55. 

Note: Removal of the •x• strap causes an 
increase of approximately 5 per cent in 
the per cent break output of the R relay. 

RG Relay Adlustment 

4.55 Remove the cord connecting the L jack 
of the signaling test set to the R jack 

of the signaling circuit. Insert into the 
R jack of the signaling circuit a No. 310 plug 
with tip and ring short-circuited. Using a 
No. 2P3B cord, patch the E jack of the sig
naling test set to the EQ E jack of the sig
naling circuit. On the signaling test set, 
restore the PLS and MEAS % BK keys to normal. 

4.56 On the signaling test set, check that 
the PULSES PER SECOND meter reads 10 on 

its 0 to 20 scale and that the PER CENT BREAK 
meter reads 60 on its black scale. Note that 
the TWD L key is in the OFF HK position. Op
erate the MEAS % BK key to LINE. Operate the 
PLS key to LINE. On the signaling circuit, 
using a screwdriver, turn the P6 potentiometer 
so that the PER CENT BREAK meter reads 58 on 
its red scale. If this adjustment can be 
made by means of the P6 potentiometer, pro
ceed as described in 4.58. It the adjustment 
cannot be made, straps at terminal punchings 
E, F, and G (•v• and •w• wiring) of the sig
naling circuit should be changed as covered 
in 4.57. 

4.57 It the nearest reading obtained in 4.56 
is less than 58 on the red ecale, re

strap terminal punchings E, F~nd G to add 
capacitance to the circuit. If the nearest 
reading obtained in 4.56 is more than 58 on 
the red scale, restrap terminal punchings E, 
F, and G to remove capacitance from the cir
cuit. Capacitance should be added or removed 
in steps of one mt in accordance with the 
following table until, by means ot the P6 
potentiometer, a reading of 58 can be obtained 
on the PER CENT BREAK meter. 

Strap Wiring 
Cax:1acitance Punchings O:t:!tion 

1mt E to F v 
2 mf G to F w 
3mt E to F &: G to F v &: w 

If the capacitance is changed and potentiometer 
P6 still cannot be correctly set 1 replace the 
RG relay. When the correct per cent break is 
obtained, proceed a.s in 4.58. 
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Check or Pulsing Performance 

4.58 On the signaling test set, restore the 
PLS and MEAS % BK keys to normal. Note 

that the PULSES PER SECOND meter reads 10 on 
its 0 to 20 scale. Adjust the ADJ % BK con
trol so that the PER CENT BREAK meter reads 45 
on its black scale. Operate the MEAS % BK 
key to LINE. Operate the PLS key to LINE. 
Check that the PER CENT BREAK meter reads 
between 50 and 60, inclusive, on its red scale. 

4.59 On the signaling test set, again restore 
the PLS and MEAS% BK keys to normal. Note 

that the PULSES PER SECOND meter still reads 
10 on its 0 to 20 scale. Adjust the ADJ % BK 
control so that the PER CENT BREAK meter reads 
70 on its black scale. Operate the PLS key to 
LINE. Operate the MEAS % BK key to LINE. Check 
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that the PER CENT BREAK meter reads between 
58 and 68, inclusive, on its red scale. 

4.60 If the requirements in 4.58 and 4.59 are 
not met, recheck the adjustment covered 

in 4.56 and 4.57 using a different •v• and •w• strapping, if possible, since another 
combination of the strapping of •v• and •w• 
wiring, together with the setting of the P6 
potentiometer, may permit meeting these 
requirements. 

4.61 Remove all patching cords and the No. 310 
plug from the R jack. Restore all test 

set keys to normal. 

5. REPORTS 

5.01 The required record of the tests shouLd 
be entered on the proper form. 

( 

( 

(J 

lJ 


