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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 179-215-701 
Issue 4, November, 1963 

AT&TCo Standard 

1600- OR 2000-CYCLE SINGLE FREQUENCY SIGNALING CIRCUITS 
SD-55954-01 AND SD-55954-02 

REQUIREMENTS AND ADJUSTING PROCEDURES 

l. GENERAL 

1.01 This section describes the method of 
applying potentiometer and filament 

resistor adjustments to the signaling cir­
cuit, J68602CB, and the blocking amplifier, 
J68602CF (SD-55954-0l & SD-55954-02). These 
adjustments compensate for normal variations 
in the characteristics of vacuum tubes, varis­
tors, capacitors, and certain re~s. 

1.02 This section is reissued to incorporate 
material from the addendum in its proper 

location. In this process marginal arrows 
have been omitted. 

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

(A) Adjustment of Filament Voltages - P3 
Potentiometer for Signaling Circuit, 

and R6 resistance for Blocking Amplifier 
(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 Adjustment of 
Maximum Plate Current - P4 Potentiometer 
(E) Adjustment of Sensitivity Relay S - P7 

Potentiometer 
(F) Adjustment of Rering Relay RR - P6 

Potentiometer 
(G) Adjustment of Output of Regenerative 

Relay RG - P5 Potentiometer 

l.o4 The adjustments, with the exception of 
those for the electron tube filaments, 

and voice amplifier gain are made from the 
front of the unit. The filament and voice 
amplifier gain adjustments are made at the 
rear of the unit. 

1.05 Adjustment (D), P2 and P4 potentio-
meters, is used where the receiver 

fails to meet its sensitivity requirements. 
These are the operate or non-operate high 
sensitivity test or the test for maximum 
saturation of the receiver of Section 
179-215-501. 

1.06 Adjustment (E), P7 Potentiometer, is 
used where the receiver fails to meet 

the operate or non-operate rering test of 
Section 179-215-501. 
1.07 Adjustment (F), P6 potentiometer, is 

used where the RR relay fails to meet 
its hold or release test of Section 
179-215-501. 
1.08 Adjustment (G), P5 potentiometer, is 

used where the receiver fails to meet 
the pulsing performance test for operate long 
pulses or operate short pulses of Section 
179-215-501. 
1.09 Adjustments specified in this section 

should not be attempted during periods 
of power supply irregularities. 
1.10 All relay covers must be in place during 

the adjustment and during the heating · 
periods specified in this section. 
l.ll These adjustments are made at the miscel­

laneous test equipment jacks SD-56137-0l, 
at the test jacks of the single frequency sig­
naling bays, and at the test jacks of the 

·blocking amplifier bays. Either the No. 2B 
signaling test set SD-56134-02 (J64730B) hav­
ing positive lamp supervision, or the No. 2A 
signaling test set SD-56134-01 (J64730A) hav­
ing negative lamp supervision, may be used. 
1.12 Various values of signaling power are 

specified in this section. The value 
to be used is determined from the following, 
depending on the circuit transmission levels 
and on whether the circuit is four wire (4w) 
or two wire (2W), and in the two wire case 
whether a blocking network per Fig. 6 of the 
circuit drawing is provided (2W BLKG NETW). 

(a) +4 Line 
"+4 Line" indicates that the signaling 

receiver connects to the circuit at a point 
where the transmission level is +4 da. 
(b) +7 Line 

"+7 Line" indicates that the signaling 
receiver connects to the circuit at a point 
where the transmission is +7 db. 

1.13 Where reference is made to the 1600 "' 
SEND or 2000"' SEND jacks, use whichever 

frequency is required by the receiver of the 
circuit under adjustment. 
l.l4 The gain of the test amplifier associated 

with the AMP IN·and AMP OUT jacks of the 
·miscellaneous test equipment jacks shall be 

adjusted to 30 + 0.1 db and the noise level 
should be lower-than -85 dbm with the input 
terminated in 600 ohms. 
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1.15 The No. 13A transmission measuring set 
and the 40B transmission measuring sys­

tem are referred to in this section as TMS. 
l.l6 The No. 2A and No. 2B signaling test 

sets are referred to in this section as 
No. 2A or No. 2B test set. 
1.17 In the tables showing patching connec­

tions, the abbreviations used and their 
meanings, are as follows: 

(mise) - miscellaneous test equipment jacks 
(sig) - signaling unit under test 
(tst) - No. 2B or No. 2A test set 

1.18 Adjustment of the No. 2A or No. 2B test 
set for increasing values of pulse per­

cent break must be made slowly otherwise the 
pulsing rate may drop suddenly to half that 
indicated by the PULSES PER SECOND meter. 
This condition will be indicated by the rate 
of vibration of the PERCENT BREAK meter 
pointer being half that of the pointer of the 
PULSES PER SECOND meter. When this occurs, 
normal operation is restored by turning the 
ADJ % BK control fully counterclockwise and 
then turning it slowly clockwise to obtain 
the desired percent break. 
1.19 Refer to Section 179-215-301 Analysis 

and Clearance of Trouble Conditions, 
if difficulty is experienced in making any 
of the adjustments outlined in this section. 
2. APPARATUS 
2.01 The apparatus required for each test is 

shown in the following list. The de­
tails of each item are covered in the indicated 
paragraphs. 

Apparatus 

Meter (2.02) 
Test Set (2.03) 
TMS (2.o4) 
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.ll) 
Testing Cord (2.12) 
Clip (2.13) 
Plug {shorting) (2.14) 
Plug (dummy) (2.15) 
Tube Puller {2.16) 

Number Required 
for Adjustment 

ABCDEFG l------
- - l l l l l 
- l l 1 l - l 
- I l 1 1 - l 
- 2 2 3 4 - 4 
- - l - 2 l l 

- l - l 
- - - l - l l 
- l l l l - l 

l 
- 1*- -

l*- 2 
- - - - - - l 

l l l l l 
- - - l -

:** Used with the No. l3A TMS. Omit when the 
No. 40B TMS is used. 

* Required only where the 48v jack is not 
provided in the miscellaneous test equip­
ment jack, in which case one less No. 
2PlD cord (2.07) will be required. 
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2.02 M9B meter with a pair of KS-9291 test 
clip leads, or equivalent voltmeter 

with 30 volt scale. 
2.03 No. 2B test set J64730B (SD-56134-02), 

or No.2A test set J64730A)(SD-56134-0l). 
2.04 No. l3A transmission measuring set, or 

40B transmission~measuring system, or 
equivalent capable of reading to -35 dbm or 
lower. 
2.05 Test equipment on bay, including test 

amplifier, pads and attenuator, test 
keyer, 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 feet) 
are specified in the testing methods, it 
is intended that shorter cords such as 
the No. 4Pl8B 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 t'\vo 
No. 347A plugs (red shells) (2PlD). 

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

2.09 P3K cord, 12 feet long,eq'..lipped with two 
No. 310 plugs (3Pl5B). 

2.10 W2CA cord 5 feet 6 inches long equipped 
with one No. 327A plug at one end 

(2W36A). 
2.11 No. 893 cord, 6 feet long, equipped with 

two No. 360A tools (1Wl3A). 

2.12 WlH cord, 10 f'eet long, equip:ped with 
one No. 34 7B plug and one No·. 360A 

tool (lW8A). 

2.13 KS-6278 connecting clip for use with 
No. lWBA and No. 1Wl3A cords. 

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

2.15 No. 258D dummy plug (red). 

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

3 • PREPARATION 

All Adjustments 
3. 01 If not already arranged for, obtain 

from the toll test board, 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. 

( 

( 



r 

( 

Adlustments (C); CJ?l, (E), (F) and (G) 

3.03 Restore all lever keys of the No. 2B or 
No. 2A 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. 

3.06 On the No. 2B test set operate the CONT 
PLS key to the DIAL PLS position. 

3.07 On the No. 2A test set operate the PPS 
key to the DIAL SUPV position. 

3,08 Observe that the PERCENT BREAK meter 
reads 0 on its black scale. If it does 

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

3.09 Insert a No. 258D dummy plug (red) into 
the P jack of the test set and ~bserve 

that the PERCENT BREAK meter reads 100 on its 
black scale. If it reads other than 100, un­
lock the CAL % BK control and adjust this con­
trol to give a full scale reading. Relock the 
CAL% BK control, being careful 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 depending 

upon which signaling test set is used, 

Note: The 0 and 100 readings of the 
PERCENT BREAK meter shall be rechecked 
occasionally during the adjusting pro­
cedures. 

Adlustments (C). (D). (E) and (G) 

3,11 These procedures are based upon the use 
of either the No. 13A or the 40B TMS. 

Using a No. 13A TMS 

3.12 . Connect the 'lMS to a power source of 105 
to 125 volts (d-e or 25 to 6o cycles a-c) 

and turn the dial switch to the desired setting. 
Wait 5 minutes for the set to warm. Calibrate 
in accordance with Section 103-213-100. 

3.13 At the miscellaneous test equipment 
jacks nearest to the signaling circuit 

being adjusted, make the following connec­
tions: 

~ 

E TST) (mise) 
M TST) 

Using Cord No. 

2W36A 
~ 

IN terminals 
of TMS 

~~ Insert the No. 327A plug of the 
No, 2W36A cord into the left hand vertical 

ISS 4, SECTION 179-215-701 

~ of jacks E TST and M TST. These two 
jacks connect to the tip conductors of 
the E and M jacks of the miscellaneous test 
equipment jacks. Under Part 4 (Method), 
these E and M jacks are used for connect­
ing to the TMS. 

Using a 40B TMS 

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

to a testing trunk that terminates in a REC 
jack at the miscellaneous tast equipment jacks 
nearest to the signaling circuitbeing ad­
justed. Operate keys on the TMS as required 
for connection to the proper scale. Calibrate 
in accordance with appropriate section. 

Note 1: Under Part 4 (Method) this REC 
jack is used for connecting to the TMS. 

Note 2: Connection to the TMS may be made 
after all other patching connections have 
been set up to avoid tying up the TMS 
unduly. 

4. METHOD 

IAl Adjustment of Filament Voltages 

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

the vacuum tubes of 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 contacts. 

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 associated test clip 
leads connected to meter jacks -V and 30V, 
measure the voltage at the distributing fuse 
panel tor the aircuit being adjusted. Record 
the difference, if any, between this voltage 
and the nominal voltage for this dist.ributina 
panel. 

4.04 Using the meter and its assoaiated test 
clip leads connect the -V jack to the 

terminal of the P3 potentiometer not strapped 
to the adjustable slider of the P3 potentiome­
ter and the 30V jack to panel ground. 

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

of one minute where new vacuum tubes are re­
quired or if the filament supply has been 
opened for any reason. Observe that, for the 
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d~viation from the nominal value which was 
recorded in 4.03, the reading on the meter is 
in accordance with Table 1. 

TABLE 1 

Deviation from Nominal 
Battery Voltage at 

Distributing Fuse Panel 

+0.5 
+o.4 
+0.3 
+0.2 
+o.1 

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

V.oltage 

20.3 to 20.7 
20.2 to 20.6 
20.1 to 20.5 
20.0 to 20.4 
19.9 to 20.3 
19.8 to 20.2 
19.7 to 20.1 
19.6 to 20.0 
19.5 to 19.9 
19.4 to 19.8 
19.3 to 19.7 

4.06 If the reading is not within the above 
limits, readjust the slider of the P3 

potentiometer mounted on the rear of the 
signaling unit, until the proper mean voltage 
is obtained. 

Blocking Amplifier 

4.~7 On the No. M9B meter, operate the toggle 
switches to the DC and VM-AM positions. 

Using the meter, with its associated 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. 

4.08 Using the meter and its associated test 
clip leads connect the -V jack to the 

terminal of the R6 resistance not strapped to 
the adjustable slider of the resistance. Con­
nect the 30V jack to panel ground. 

4.09 Allow the filament of the V tube to heat 
for one minute where a new vacuum 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 re­
corded in 4.07, the reading of the meter is in 
accordance with Table 1. 

4.10 If the reading is not within the above 
limits, readjust the band on the R6 re­

sistor, 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 of the blocking 
amplifier, V tube, to provide a gain of 

approximately 0 db at 1000 cycles-. 

Using the No. 13A TMS 

4.12 Connect the TMS to a power source of 105 
to 125 volt (d-e or 25 to 60 cycles a-c). 

Turn the dial switch to the desired setting. 
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Wait 5 minutes for the set to warm. Calibrate 
in accordance with Section 103-213-100. 

4.13 At the test jacks of the blocking ampli­
fier .circuit being adjusted, make the 

following connectional 

From Using Cord No. To 

SEND 1 MW (mise) 2W36A IN terminals 
of TMS 

4.14 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. 

4.15 At the test jacks, remove the plug of 
the eord from the SEND 1 MW jack and 

make the following connections to the block-
ing amplifier under test: -

BLKG AMP OUT 

Using Cord No. 

2W36A IN terminals 
of TMS 

SEND 1 MW (mise) 4Pl8D BLKG AMP IN 

4.16 Observe that the 1MS reads tbe same 
value as recorded in 4.14. If it does 

not 1 adJust the P potentiometer on the front 
of the blocking amplifier unit so that the 
level of power in dbm recorded in 4.14 is 
obtained. Remove pat chins cords. 
Using the 40B TMS 

4.17 At the test jacks associated with the 
blocking amplifier being adjusted, make 

connection to a testing trunk extending to an 
appearance of a 40B TMS as follows: 

From Using Cord No. ,I2 

SEND 1 MW (mise) 4P18D REC (mise) 

4.18 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 reading of the TMS 
is 0 ± 1.0 dbm. Record the actual reading. 

4.19 At the test jacks of the blocking ampli-
fier bay. remove the plug of the patch­

ing cord from the REC jack of the testing 
trunk and make the following connections to 
the circuit under test: 

Using Cord No. 

SEND 1 MW (mise) 4P18D BLKG AMP IN 
BLKG AMP OUT 4Pl8D REC (mise) 

4.20 Observe that the ~ reads the same 
value as recorded in 4.18.. If it does 

not 1 adjust the P potentiometer on tbe front 
of the blocking amplifier unit so that the 
value of power in dbm recorded in 4.18 is 
obtained. Remove patching corda. 

( 
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fCl AdJustment ot Voice Amplifier Gain - P1 
Potent:.ometer 

4.21 This is an adjustment of the voice am­
plifier gain, Vl tube, to provide a 

gain of approximately 0 db at 1000 cycles. 

4.22 At the miscellaneous test equipment 
jacks nearest to .the signaling circuit 

being adjusted, make the tollov•ing connec­
tional · 

From 

SUD 1 MW (mise) 

Using Cord No. 

4P18D 

To 

E 1: II (mise) 
using No. 13A 
TIIS or REC 
(mise) using 
40B TMS 

4.23 At the TIIS, observe that the level ot 
the power received is 0. ± 1.0 dbm. 

Record the actual reading. 

4.24 On the No. 2B or No. 2A test set, operate 
the TWD L key to ON HK. Using a No. 2P1D 

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

4.25 At the miscellaneous test equipment 
jacks, remove the plug of the patching 

COl'd from the E and II or REC jacks and make 
the following connections: 

~ 
SEND 1 IIW (mise) 
EQ REC 

Using Cord No. 

4Pl8D LINE REC 
4Pl8D E 1: II (mise) 

using No. 13A TIIS 
or REC (mise) 
using 40B TMS 

4.26 l<,or 4W-2W l.Ulits observe that the TMS 
reads the same value as recorded in 

4.23. For 2W BLKG NE'IW l.Ulits observe that 
the TMS indicates a gain of 1.5 db above the 
value recorded in 4.23. If it does not, ad­
just the Pl potentiometer so· that the proper 
amplifier ga1n is obtained. Remove patching 
cords and restore the 'IWD key of the test set 
to normal. 

fDl Adlustment of Signaling Amplifier Gain -
P2 Potentiometer and 
AdJustment ot Maximum Plate Current -
P4 Potentiometer 

4.27 This procedure covers the adjustment ot 
the sensitivity of the receiver 

(operate and non-operate at high sensitivity 
and maximum saturation ot the receiver). 

4.28 At the miscellaneous test equipment, 
turn the controls ot the attenuator 

tully col.Ulterclockwise. On the No. 2B or 
No. 2A test set, turn the SCALE SEL to 20 IIA. 
On the signaling circuit, turn the P2 and P4 
potentiometers tully clockwise. Insert a 
No. 258D dummy plug {red) into the R jack. 
llake the following connections: 

From 

IIA (tst) 

LINE REC 
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Using Cord No. Ig 

3P15B DC (sig} 

4P18D ATTEN IN 
(mise) 

4.29 Observe that the milliammeter of the 
test set indicates a value which is less 

than 0.3 ma. It a value greater than 0.3 ma 
is indicated, remove the V3 tube from its 
socket with the tube pul:ler and replace 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 tor this use may still be 
satisfactory tor use in a voice or 
signaling amplifier. 

4.30 At the miscellaneous test equipment jacks 
remove the plug of ~he patching cord froiD 

the LINE REC jack and make the following 
connections: 

From 
1800 SEND or 
2000 SEND (mise) 
KEYER OUT (mise) 
ATTEN OUT (mise) 
AIIP OUT (mise) 

II (tst) 

Using Cord No. To 

4P18D KEYER IN {mise) 
4Pl8D ATTEN IN (mise) 
4P18D AMP IN (mise} 
4P18D E 1: II (mise) 

using No. 13A TMS 
or REC {mise} 
using 40B TMS 

2P1D II {KEYER) {mise) 

4.31 On test set operate TWD L key to ON HK. 
Adjust the controls of the attenuator so 

that the TIIS reads: 

-2 ± 0.1 dbm for +4 Line (4W - 2W), 
+1 ± 0.1 dbm tor +7 Line (4W - 2W), 

-3.5 ± 0.1 dbm tor +4 Line (2W BLKG NETW), or 
-o.5 ± 0.1 dbm tor +7 Line (2W BLKG NETW) 

Record the setting now sho•n by the controls 
ot the attenuator in order that these controls 
may be reset later to the same position. 

4.32 Remove the plug of the patching cord 
from the E 1: II or REC jacks and insert 

it into the LINE REC jack of the signaling 
circuit under test. 

4.33 Observe that the milliammeter of the 
No. 2B or 2A test set indicates a value 

of 11.5 ma or greater on its 0-20 scale. Wait 
three minutes to allow the circuit to stabi­
lize. Observe that the reading is still 
greater than 11.5 ma. Adjust the signaling 
circuit P4 potentiometer so that the meter of 
the signaling test set indicates 10.5 ma. 

4.34 Remove the plug of the patching cord 
from the LINE REC jack of the signaling 

circuit and connect it to the E 1: II or REC 
jacks. Adjust the controls ot the attenuator 
so that the TIIS readsa 
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-24 ± 0.1 dbm for +4 Line { 4W - 2W), 
-21 ± 0.1 dbm f'or +7 Line ( 4W - 2W), 

-25.5 ± 0.1 dbm for +4 Line (2W BLKG NETW), or 
-22.5 ± 0.1 dbm for +7 Line (2W BLKG NETW) 

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

4.35 At the miscellaneous test equipment 
jacks remove the plug of' the patching 

cord from the E and M or REC jacks and insert 
it into the LINE REC jack of'the signal.ing 
circuit. Allow the circuit to stabilize tor 
one minute. Adjust the P2 potentiometer so 
that the milliammeter ot the signaling test 
set indicates 7 ma on its 0-20 sca~e. 

4.3e Set the attenuator to th-e reading that 
was recorded in 4.31 .and again check 

for the 10.5 ma, adjusting the P4 potenti­
ometer, it necessary, to obtain this value. 
Then set the attenuator to the reading that 
was recorded in 4.34 and again check for 1 ma, 
adjusting the P2 potentiometer, if necessary, 
to obtain this value. Repeat this procedure 
until these values are obtained. 

4.37 Remove patchi-ng cords. Remove the dummy 
4 plug from the R jack of' the signaling 
circuit. Restore the SCALE SEL switch of the 
test set to the PPS position. 

(E) AdJustment of Sensitivity Relay S -
P7 Potentiometer 

4.38 This adjustment covers the control 
relays which, in conjunction with the 

receiver, insure that the signaling circuit 
will have the proper •talk off'" protection and 
will still receive and register a rering 
signal. 

Note: The adjustment of the S relay is 
affected by the adjustment of the R relay. 
Therefore 1 if' the R relay requires read­
justment in accordance vith Section 
o40-514-70l, or the strapping of the R5l 
resistance is changed, as referred to in 
Adjustment (G) 1 the procedure covered by 
Adjustment (E) must be made again. 

4.39 At the miscellaneous test equipment 
jacks, make the following connections: 

From 

1eoo SEND or 
2000 SEND (mise) 
KEYER OUT (mise) 
ATTEN OUT {mise) 

AMP OUT (mise) 

II (tst} 

B (tst) 
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Using Cord No. To 

4Pl8D KEYER IN (mise) 
4Pl8D ATTEN IN (mise) 

4Pl8D AMP IN (mise) 
4Pl8D 

2PlD 
2P3B 

E 1: M (mise) 
using 

No. 13A TMS 
or REC (mise) 
using 40B TMS 

M (keyer) (mise) 
EQE 

4.40 On the No. 2B or No. 2A tes't set oJ)erate 
the TWD L key to ON HK. 

4.41 At the miscellaneous test equipment 
adjust 'the controls of' the attenuator 

that the TMS reads: 

-2 ± 0.1 dbm for +4 Line (4W - 2W), 
+1 ± 0.1 dbm f'or +7 Line (4W - 2W) • 

-3.5 ± 0.1 clbm for +4 Line ( 2W BLKG NETW) , 
-o.5 ± 0.1 dbm for +7 Line (2W BLKG NETW) 

4.42 On the test set, operate the TWD L key 
to OFF HK. Remove the plug of' the 

patching cord from the E and M or REC jacks 
and insert it into the LINE REO jack ot the 
signaling circuit. 

4.43 On the test set, adjust the ADJ PPS 
control so that the PULSES PER ·SECOND 

meter reads 4 on its 0-20 scale. Operate 

so 

or 

the ADJ % BK switch to the L position. Ad­
]ust the ADJ % BK control so that 'the PERCENT 
BREAK meter reads 44 on its black scale. 

4.44 It a 48V Jack is provided in the 
miscellaneous ~est equipment jacks, first 

connect 111ne end of a No. '2PlD cord to the 
EQ M j'ack.of' the signal:Lng circuit and then 
connect the other end of this cord to the 
48V jack. 

4.45 If' a 48V lack b aot provided tn th,e 
miscellaneous test equipment jacks, o<m­

nect the plug end of a No. 1W8A cord into the EQ M 
jack of' the signaling circuit. Connect the 
other end of' the No. 1W8A cord to a source of 
-48V battery, using a KS-6278 connecting clip 
attached to the No. 3SOA tool in which the 
cord terminates. 

4.4e Wait ten minutes to allow the S relay 
to reach its normal operating tempera­

ture. Operate the MEAS % BK key of' No. 2B or 
No. 2A test set to LINE. 

4.47 On the No. 2B test set, operate the 
CONT PLS key to the DIAL PLS position. 

Operate the PLS key to LINE. 

4.48 On the No. 2A test set, operate the 
PPS key to DIAL SUPV. Operate the PLS 

key to LINE. 

4.49 Using the dial of the test set, dial 
the digit 1 repeatedlY with an interval 

of' approximatelY 3 seconds between each digit. 
Observe the action of' the pointer of' the 
PERCENT BREAK meter and adjust the P7 potenti­
ometer of the signaling circuit as directed 
below. 

4.50 It the pointer kicks as each digit iS 
dialed, turn the P7 potentiometer 

in a clockwise direction until no kicks occur. 
Then turn the P7 potentiomete~ in a counter­
clockwise direction until the kicks are Just 
noticeable as eaoh digit 1 is dialed. 
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4.51 If' the pointer does not kick as each 
digit is dialed, turn the P7 potenti­

ometer in a counterclockwise direction until 
the kicks are just noticeable as each digit 1 
is dialed. 

4.52 Taking care to disconnect the battery 
end of the cord first to avoid the 

possibility of blowing a fuse, remove the 
cord connecting the -48V battery to the EQ M 
jack of' the signaling circuit. Remove other 
patching cords. Restore keys on the test set 
to normal. 

(Fl Adlustment of' Rering Relay RR - P6 
Potentiometer 

4,53 This adjustment assures that the RR 
relay releases slowly enough so that 

the transmitter extends the duration of' its 
rering pulses to a minimum of 165 milliseconds 
when the single frequency signaling circuit 
is in its talking condition. 

4.54 On the No. 2B or No. 2A test set operate 
the TWD L key to ON HK. 

4.55 Make the following connections: 

From 

M (tst) 

RR (tst) 

Using Cord No. To 

2PlD EQ M 

3P15B DC (si_g) 

4.56 On the test set operate the TWD L key 
to OFF HK. Wait ten minutes to allow the 

RR relay to reach its normal operating temper­
ature. 

4.57 On the test set, adjust the ADJ PPS con-
trol so that the PULSES PER SECOND meter 

reads 4 on its 0-20 scale. Operate the· ADJ % 
BK switch to the L position. Adjust the 
ADJ % BK control so that the PERCENT BREAK 
meter reads 70 on its black scale. 

4.58 Turn the ADJ PPS control fully counter-
clockwise. Disregard the resulting 

change in the reading of the PERCENT BREAK 
meter. Turn the SCALE SEL control to 20 v. 
Operate the PLS key to LINE. 

4.59 If' the pointer of' the PULSES PER SECOND 
meter •kicks" regularlY-, turn the P6 po­

tentiometer fully counterclockwise. Then, 
turn the P6 potentiometer slowly in a clock­
wise direction until the pointer of the PULSES 
PER SECOND meter "kicks• from 1/4 to 1/2 volt 
on the 0-20 scale (1/2 to 1 scale division). 

4.60 If the pointer of the PULSES PER SECOND 
meter does not "kick• regularly, slowly 

turn the P6 potentiometer in a clockwise 
direction until "kicks• are obtained of 1/4 
to 1/2 volt on the 0-20 scale (1/2 to 1 scale 
division). 

4.61 If "kicks" are not obtained even with 
the P6 Potentiometer in its extreme 

clockwise position, leave the P6 potentiometer 
at this position. Then very slowly turn the 
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ADJ % BK control of the test set in a 
counterclockwise direction until the "kicks• 
are obtained. Restore the PLS key to normal. 
Turn the SCALE SEL control to the PPS position. 
Adjust the ADJ PPS control so that the PULSES 
PER SECOND meter reads 4. If the PERCENT 
BREAK meter now indicates 66 or greater on 
its black scale, the circuit is satisfactory. 

4.62 Remove patching cords. Restore test set 
keys to normal. 

IG) Adlustment of OUtput of Regeneration 
Relay RG - P5 Potentiometer 

4.63 This adjustment covers the release 
time of the RG relay. The RG relay 

controls the percent break of the pulses on 
the E lead. In addition a check and an adjust­
ment of the R relay is provided which must be 
made before applying the RG relay potentio­
meter adjustment. Furthermore, before Adjust­
ment (G) is applied either the receiver should 
meet the operate high sensitivity, the non­
operate high sensitivity, and the maximum 
saturation tests covered in Section 179-215-501 
or the receiver should meet Adjustment (D) of 
this section which covers the sensitivity 
adjustment. 

R Relay Check and Adjustment 

4.64 At the miscellaneous test equipment jacks, 
make the following connections: 

1600 SEND or 
2000 SEND (mise) 

KEYER OUT (mise) 

ATTEN OUT (mise) 

AMP OUT (mise) 

M (tst) 

L (tst) 

Using 
Co.rd No. 

4Pl8D 

4Pl8D 

4Pl8D 

4P18D 

2PlD 

3Pl5B 

KEYER IN (mise) 

ATTEN IN (mise) 

AMP IN (mise) 

E c1: M (mise) 
using No. 13A TMS 
or REC (mise) 
using 40B TMS 

M (KEYER) {mise) 

R (sig) 

4.65 On the No. 2B or No. 2A test set. operate 
the TWD L key to ON HK. 

4.66 On the miscellaneous test equipment, 
adjust the controls of the attenuator so 

that the TMS indicates the f'ollowingt 

-2 
+1 

-3.5 
-o.5 

± 
± 
± 
± 

0.1 dbm for -1-4 Line ( 4W - 2W), 
0.1 dbm for +7 Line ( 4W - 2W) , 
0.1 dbm for -1-4 Line (2W BLKG NETW), or 
0.1 dbm for -1-7 Line (2W BLKG NETW) 

4.67 On the test set, operate the TWD L key 
to OFF HK. At the miscellaneous test 

equipment jacks remove the plug from the E 
and M or REC jacks and insert it into the 
LINE REC jack of the signaling circuit. 
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4.68 On the test set adjust the ADJ PPS con-
trol so that the PULSES PER SECOND meter 

reads 10 on its 0-20 scale. Operate the 
ADJ % BK switch to the M position. Adjust the 
LDJ % BK control so that the PERCENT BREAK 
meter reads eo on its ~ scale, 

4.69 On the test set, operate the MEAS 1a BK 
key to LINE. Operate the PLS key to 

LINE. Observe tha.t the PERCENT BREAK meter 
indicates not less tha.n 30 nor more than 44 
on its black scale. If' these limits are met, 
proceede:s-described in 4. 79· If they are 
not met, check the electrical adjustment of 
relay R as covered in 4. 70 to 4. 75 inclus:l,. ve, 
and then proceed as described in 4.76 to 4.78. 

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

these controls may be reset later to the same 
position. 

4.71 On the 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 
oontrol to 20 MA. 

~.72 Remove the cord connecting the R jack of 
the signaling unit to the L jack of the 

test set. Insert into the R jack 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. To 
3Pl5B DO (sig) 
2P3B EQ E 

4.73 Using a No. 2B Test Set: At the miscel-
laneous test equipment jacks, turn the 

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

4.74 Using a No. 2A Test Set: At the miscel-
laneous test equipment jacks, turn the 

0.1 DB ATTEN control fullY counterclockwise. 
Turn the 2 DB ATTEN control slowly in a coun­
terclockwise direction until the L lamp of 
the test set is lighted. Then, slowly turn 
the 0.1 DB"ATTEN control in a clockwise direc­
tion until the L lamp of the signaling test set 
is extinguished. This indicates that the R 
relay of the signaling circuit has operated. 
If the L lamp is not extinguished by the time 

Page 8 

the 0.1 DB ATTEN control reaches its tully 
clockwise position, return this control to 
its tully counterclockwise position and turn 
the 2 DB ATTEN control one step in a clockwise 
dir~ction. 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. 
4.75 When a satisfactory lamp indication is 

obtained, the current indica:ted on the 
0-20 scale of the milliammeter should be be­
tween 5.9 and 7 MA. I:£ it is not, readjust 
the R relay in accordance with Seetion 
040-514-701 before proceeding, using the 
current flow requirements given in the cir­
cuit requirements table. 

Note: Any change in the adjustment of the 
R relay will affect the S relay and the 
P7 potentiomet.er setting. Therefore, 
apply again Adjustment (E) it the R relay 
adjustment is changed. 

4.76 Remove the No. 310 plug from the R jack 
ot the signaling circuit and remove the 

strap between terminals 7 and 8 of the RF re­
lay. At the miscellaneous test equipment 
jacks reset the attenuator control to the po­
sitions noted in 4.70. Remove the cord con­
necting the E jack of the test set to the EQ E 
jack of the signaling circuit. Remove the 
cord oonnecting the MA jack of the test set to 
the DC jack of the signaling unit. Using a 
No. 3Pl5B cord, patch the R jack of the signal­
ing unit to the L jack of the test set. On the 
test set, operate the TWD L key to OFF HK and 
turn the SCALE SEL control to PPS. 
4. 77 Now proceed as in 4. 68 and 4. 69 to check 

whether the 30 to 44 percent break limit 
can be obtained, If the limit is met proceed 
as described in 4.79· If the limit still can­
not ~ met, proceed a.s covered in 4. 78. 
4. 78 If the indication is below 30, remove 

the strap ("X" wiring) across the R51 
resistor mounted on a terminal punching at 
the VRl varistor position on the signal.ing 
unit. If the indication is above 44 connect 
a strap across this R51 resistor. If' the 
preceding wiring changes are already made or 
if when made limits still cannot be met, a 
trouble condition may exist in the receiver. 
When the correct percent break is obtained 
proceed as covered in 4 .79. 

Note 1: Removal of the •x• strap causes 
an increase ot approximately 5% in the per, 
cent break output of the R relay. 
Note 2: Any change in the above strapping 
will affect the S relay and the setting of 
the P7 potentiometer. Therefore, apply 
again adjustment (E) if this strapping is 
changed. 

RG Relay Adjustment 

4.79 Remove the cord connecting the L jack of 
the test set to the R jack of the sig­

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

4.80 On the test set, check that the PULSES 
PER SECOND meter reads 10 on its 0-20 

scale and that the PERCENT BREAK meter reads 
60 on its black scale. Note that the TWD L 
key is in the OFF HK position. Operate the 
MEAS % BK key to LINE. Operate the PLS key to 
LINE. On the signaling unit, turn the P5 po­
tentiometer so that the PERCENT BREAK meter 
reads 58 on its red scale. If this adjustment 
can be made by means of the P5 potentiometer, 
proceed as described in 4.82. If the adjust­
ment cannot be made, •v• and •w• wiring of the 
signaling circuit should be arranged as covered 
in 4.81. 

4.81 If the nearest reading obtained in 4.80 
is less than 58 on the red scale, modify 

the wiring to add capacitance-to the circuit. 
If the nearest reading obtained in 4.80 is more 
than 58 on the red scale, modify the wiring to 
remove capacitance from the circuit. Capaci­
tance should be added or removed in steps of 
one mf in accordance with the following table 
until, by means of the P5 potentiometer, a 
reading of 58 can be obtained on the PERCENT 
BREAK meter. 

Wiring 
Ca12acitance 012tion 

1 mf v 

2 mf w 

3mt v 1: w 
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I~ the capacitance is changed and potentiometer 
P5 still cannot be correctly set, replace the 
RG relay. When the correct percent break is 
obtained, proceed as in 4.82 and 4.83. 

Check of Pulsing Performance 

4.82 On the No. 2B or No. 2A test set, restore 
the PLS and MEAS % BK keys to normal. 

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

4.83 On the test set, again restore the PLS 
and MEAS tj, BK keys to normal. Note that 

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

4.84 If the requirements in 4.82 and 4.83 
are not met, recheck the adjustment 

covered in 4.80 and 4.81 using a different "V" 
and •w• strapping, if possible, and repeat 4.82 
and 4.83 since another combination of the 
strapping of •v• and •w• wiring, together with 
another setting of the P5 potentiometer, may 
permit meeting these requirements. 

4.85 Remove patching cords and the No. 310 
plug from the R jack. Restore test set 

keys to normal. 
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