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1 1 GENERAL 

1.01 This Section desc.ribes the method 
makir.g tests and adjustments on t 

deviation regulator for Type Kl carrier 
tems and gives the req_uirements to be m 
oach test. The system lineup procedure· 
contained in an E34 Section covoring th 
overall systemo 

1~02 This issue replaces Issue 2, date 
May, 1941• whioh was rated Provis' 

and was given lireited distribution, Ad 
tions and changes have bee~ made in the 
cedures and requirements to extend and 
clarify their applicationo· The more im 
ant changes and additions are as follow 

(1) Additional tests have been sp 
fied for the grid battery sup 

and th~ a ... c supply for the contro 
circuit with Figs. 2 and 3 addedo 

(2) Changes covering corrections 
clarifications in gain requir. 

ments tables have boen made; form 
Tables II, III, IV and V are repl 
by Tables II, III and IV. 

(3) Gain requirements for various 
strappings of the amplifier d 

ation equalizer have been added; 
in Table v. 
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(4} Gain measurements have been add 
cover the auxiliary switching 

fier. 

(5) Restrictions are given on the 
60 cycle a-c voltage which may 

used on the control circuit. 

(6) Changes have been ma.de in the 
dures an~ requirements on the 

filter measurements. 

{?) Changes have been made in 
du.res and requirements on 

tor sensitivity and regulation accur 
with the former Fig. 6 replaced by F' • 

{8) Amplifier gain measurements wit 
feedback have been cmi tted as tltlJe~lel 

tests were not found to have field a,~,~,~-, 
cations. 

(9) Additional requirements are giv 
under d-c resistance measuremen s 

eluding requirements on the regulati 
networks and deviation equalizers. 

1.03 For the purpose of this Section, t 
term "deviation regulator" is used t 

designate the assembly of equipment cons· 

47 

of line amplifier, twist amplifier, equ i'"'~nlol 
control circuit, and other apparatus use 
provide amplification, equalization, and 
channel regulation at a repeater point o 
cei ving terminal of a type Kl carrier s•71 

.... i-t-1o1n-1 

1.04 In applying the methods it will be 
essary to be familiar with the av 

descriptive information covering the de · 
regulator and testing apparatus. 

1.05 Certain testing methods are given ~~•~1~~1~ 
although not ordinarily required i 

neotion with service maintenance, may b 
ful in conducting trouble investigation. 

1.06 V.J'hen referring to various types of 
ing equipment and auxiliary equip 

such as cords, plugs, meters, etc., the 
ard name is used and the code of the la 
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type is given. Other types of equipmen 
apparatus may be used if they acoomplis 
desired results. If substitutions are 
permissible this is so stated •. 
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1.07 Testing power above or· below 1 milllli!W8ti~ 
is stated in dbm, that is, for ex 

testing power of 10 db above 1 milliwat 
stated as +10 dbm and testing power of 
below 1 milliwatt is stated as -10 dbm. 

1.08 The oscillator output impedances 
be set for 135 ohms for all tests 

herein. 

1.09 In making measurements using the 
ator and meter of the 30A Transmi 

Measuring Set in conjunction, it is not 
possible to obtain a zero db reading on 
meter. When this occurs, the measured 
is the setting of the attenuator correc 
the reading of the meter. Unless othe 
specified, if the reading of the meter i 
above zero db it should be added to the 
uator setting_whilet if it is below zer 
should be subtracted from the attenuate 
ting to give the measured value. 

2. TESTS'AND ADJUSTMENTS - GRID BATTERY 
.S'UPPLY 

(A) Grid Battery for Amplifiers 

2.01 Common grid battery supplies are 
provide grid bias for the 311A ou 

tubes of the following amplifiers: 

(1) Line amplifier, operating on eq 
taps 6 or a. 

( 2) Twist amplifier 

( 3) Auxiliary switching amplifier 

( 4) Test amplifier 

( 5) Transmitting amplifier (at te 
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To Grid Circuits I To Grid Circuits 
of Odd Numbered of Even Numbered 
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Amplifiers • Amplifiers 

~-'(Il I n: .......... (--~0

~i~Trns.) 

~J-l 

(Bat. Test) 
.;----° 

(Bat. Test) 
~ 

f.!. 
To {W -~ 
~II~~ Alarm 

FOR ODD 
NUMBERED 
AMPLIFIERS 

FOR EVEN 
NUMBERED 
AMPLIFIERS 

---~ 
Lamp 

Fig. l - Grid Battery Supply Circuit f 
Amplifiers 

2.02 A separate grid battery supply is 
vided for each 21 or less carrier 

tams (both directions of transmission). 
battery supply consists or two separate 
of batteries, of which the rirst provid 
battery t'or the amplifiers of the odd-n 
systems for ooth directions of transmis 
and the second provides grid battery fo 
amplifiers of the even-numbered systems 
both directions of transmission. A tr 
key is provided so that either set of b 
ies may b'e used to provide the grid bat 
for the amplifiers of all 21 two-way sy 
thus releasing the other set of batteri 
test or replacement purposes. Arter th 
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transfer key of the battery to be tested 
been operated, the operation of a test k 
places a resistanee load across the batt 
for test purposes. The oircuit is soar 
that the switohing of the grid battery s 
during the transfer operation will not i 
fere with the operation of the amplifier. 
Each set of grid batteries is equipped 
voltmeter relay {sensitrol indioating t 
lay) which gives a visual indioation of. 
grid battery voltage and also provides a 
voltage alarm. 

2.03 Procedure - See Fig. l 
I 

ll) Operate the TRNS key of the oatt 
to be tested to the TRNS positio 

(2) To measure the voltage of the b 
under a resistance load, operate 

TEST key, and after 10 seconds read 
voltage on ~he voltmeter relay. 

Requirement: Not less than ·16 

(3) If the requirement 1s not met, 
cells should be replaced and th 

age again checked as in (2). 

47 

(4) Restore the TRNS key to normal, 
with all other keys in the norm 

position note the voltage on the vo 1~~1d~~ 

relay. This gives the voltage unde 
operating conditions. 

Requirement: Not less than lo 

(5) The alarm adjustment on the vol 
relay should be set for 15.5 vo 

(B) Grid Battery for Control Circuit 

2.04 An 85--volt grid bias is supplied 
control oircui t panel from th.e JS,,.n,.~ru, 

regulated tube rectifier. Two of these 
fiers are provided for eaoh station, on 
supply the odd-bum.bared oircuits and th 
to supply the even-numbered circuits. 
potentiometers are provided in eaoh con 
circuit to rurni.sh the required bias ad 
ment for the three output control tubes. 

CTION E34.56l 
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asmuch as any variation in this bias pr 
a variation in the sensitivity of the co 
circuit, and consequently, in the gain o 
deviation regulat.or, it is important th 
high degree of stability be maintained 1 
output voltage of the rectifier. 

asv, GRIO PorENTIAl-
f'0R ODO OR EVE:N NUMei;:Ri;D 
PILOT Cl·H\NNEL. CONTROl.. CKTS, 

½ Or CKTS, J: O'F CKTS, 

GT• GTt GT-

TO 
Al-MS, 

RES, TO BE. $ET It.I 
ACCORDAI\IC'E. WITl-i NUM- -
6ER Of" CONrRo\.. CKT6. ±_ 
50 AS TO MAINTAIN APPROX• 
esv. BETWC::EN TERM. 5 ANO GR,O. 

r=QJREO 

:::j;: 
- (GAC.O) 

-;!-=" 'L-M,,,-

(R AC 0) 

Fig. 2 - 85 Volt Grid Potential Supply 
Pilot Channel Control Circuit 

2.05 If the output voltage of the rect 
drops to 83 volts or rises to 87 

an alarm occurs and an automatio switch 
oirouit operates to provide an emergeno 

' battery supply from the offioe plate ba 
The voltage regulation is then dependen 
the regulation of the plate battery sup 
that greater variations in voltage may 
tained than when the reotifier circuit 
used. 

47 
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2.06 This oirouit is also provided with 
alarm in case of a short in the gr 

circuit of a control circuit. A protect 
grid circuit resistance prevents disturb 
to other grid oirouits. 

2.07 Procedure - Normal Operation Test 
Fig. 2 

(1) Read the rectifier output voltag 
the VR meter of the J86207R reot 

panel under test. 

Requirement: 85 ± 0_5 volts. 

(2) If the voltage is outside these 
it should be readjusted by means 

the screwdriver adjustment on the pa e • 
If this adjustment will not permit i 
be restored to 85.0 volts, the troub e 
should be investigated within the re 
fier panel• the probability being t 
reference grid battery in the reoti e 
circuit requires replacement or that 
vacuum tube in the rectifier circuit 
become defective. 

2.08 Apparatus 

l - KS-8295 Volt-ohmmeter 

2.09 Procedure - Emergency Operation 
See Fig. 2 

(l) Disconnect the a-o 
the AC fusetron of 

fier under test. 

Requirement: The audible·alarm 
come in and the red alarm lamp 
associated ALM & TRNS panel sh 
operate. 

(2) Operate the RACO rectifier ala 
off key. 

Re{uirement: The alarm should b 
s lenoed, the red lamp exting 
and the green guard lamp opera 

(3) Measure the voltage from termin 
ground. 

47 
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Requirement: 85 ± 8 volts~ 

(4) Reconnect the a•c supply by rest 
the fusetron to the rectifier pa 

42 

(5) After 20 seconds, read the outpu 
voltage on the VR voltmeter relayo 

Requirement: 85 ± o.5 voltso 

(6) Operate the RESTORE key to reoon 
the rectifier supply to the grid 

cuits and then restore the RACO key 
its unoperated position. 

Requirement: The green lamp sho 
extinguished and the alarm shou 
not reocouro 

(7) Short to grountl, terminal Bl on 
trol circuit which is connected 

this grid potential supply. 

Requirement: The alarm should 
mediately brought in and the 

. lamp operated. 

(8) Operate the GAGO, grid alarm ou 
keyo 

Requirement: The alarm should b 
silenced, the red lamp extingu 
and the green lamp operated. 

(9) Remove the short to ground on t 
minal Bl of the control panel a 

store the GACO ·key to its unoperate 
posftiono 

Requirement: The green lamp sho 
be extinguished end the alarm 
not reoccur. 

47 
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A-C Su for Control Cir 

POLAR 1-Z.lo P l'LIJC. 
ON 10 1 CORO 

TO 11'!1 V, GO-v 
SE:Kll'ICE 

......, ... _,... ... ,(, .. ·ltle-:;:i_ 
t'<!>O 'I, -:­

EMERGENC'( SUP'PLY 

Fo~ C,F'PICES WAI/ING OV!rR ~ DEVIATIOI\I ~E<:,Uf..ATOR6 

A SLI GKTL'< DIF'l""l!f'\ENT POWER SUPPL¥ Cl lc'C: O IT 

I~ PR0VIC>EO Wl"T 1-4 P. 750 V,A · ROTARY CONVERTER.. 

Fig. 3 - Emergency AC Supply 1'or Pilot 
Channel Control Circuits 

2.10 A failure of the 60-cycle, 115 vo 
service supply should automatical 

47 

cause the output of a rotary converter 
supplied in place of the normal a-c sup 
In checking this volta·ge, it is conveni 
measure the voltage across the input te~~w~1~~,~ 
1 and 2 of the 60~ transformer on one o 
control circuit panels. 

2.11 Apparatus 

1 - KS-8295 Volt-ohmmeter 

2.12 Procedure - See Fig. 3 

(1) Measure the a-o voltage across 
minals 1-2 of the 50N transform 

one of the REG CONT panels. 

Requirement: 55 ± 5 volts. 

CTION E34.56l 

Page 10 



OE-436 
(8-39) 

(2) Remove the 115 volt a-c service 
on the 115 V AC RECPT panel. 

42 

(3) Again measure the voltage as in (1). 

Requirement: 55 ± 10 volts. 

(4) Reoonneot the 115 volt a-o servi 
plug • 

• VACUUM TUBE TESTS 

3.01 Heater current adjustments should 

47 

made in accordance with the info 
contained in an A502 Section of Central 
Maintenance Practioes and the adjustment 
values on the SD Drawings. These adjust1,,,1.o~~1101 

should not be made with the lAC Tube Tes 

(A) Heater Circuit Operation 

3.02 The following precautions 
served in connection with the inse 

or removal of any vacuum tu be of the de"".',,.,,.,, 11 

regulator. 

(1) The deviation regulator should 
of service whenever tube replac 

are made or whenever the heater cir 
opened. 

(2) Before inserting or removing a 
an amplifier .circuit, the heate 

cuit should be opened •by means of a 
plug in the FIL jack. This is nece 
in order to prevent the excessive i 
in heater current which would occur 
of the 310A tubes if the other 310A 
whose heater is wired in parallel w 
should be removed from its socket b 
the heater circuit is opened. 

(3) Any input to the deviation re 
such as pilot frequencies, 

leaks, test tones, etc., should 
from the input of the deviation 
before the heater circuit of an 
is closed. The reason for this is 
as follows. When the heater ciroui 
closed, the 310A tubes of the first 
stages of the feedback amplifier re 

ECTION E34.561 
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their normal values of gain more raw~~~-,.Y 
than does the 311A tube of the thirds 
of the amplifier. During this perio 
time, the lack of gain in the third 
of the amplifier prevents the normal 
baok action, so that if any signal i 
present at the input,of the amplifie , 
excessive value of this signal is ap 
to the grid of the third tube, there 
juring the tube. At least three min 
should be allowed for the tubes to h 
after the heater current has been t 
on before tests are made or before t 
plifier is returned to service. 

3.03 Apparatus 

1 - 2580 Plug 
l - 323A1 135 Ohm Plug 

3.04 Procedure 

(1) If the amplifier is conneoted to 
amplifier switching circuit, be 

that there is no input applied tot 
Jacks. If the amplifier is not oo 
to the switching circuit, insert a 
plug in the E~ jacks of the input se 
test terminal. 

(2) To open the heate~ oirouit, inse 
2580 plug in the 1rIL jack on t e 

plif i er or control oL ,} lll '1., panel. 

(3) To close the heater circuit, 
the 2580 plug from the FIL 

(4) After the heater circuit has re 
its normal operating temperatur, 

quiring at least three minutes, the 
plug may be removed from the input 
jacks and test power may be applied 
input of .the amplifier. 

(B) Vacuum Tube Tests 

3.05 The vacuum.tubes are tested by me 
the lAC tube test set without bei 

moved :from their sockets and without in 

47 
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ruption to service. This set provides 
measurements of heater currents, space c 
rents, grid currents, cathode activity, 
grid voltages, as covered in an E40. sec 
Limits applying to each measurement are 
herein. 

3.06 When it is necessary to replace va 
tubes because of failure to meet r 

quirements the procedure given in the E2 
Section, covering the operating routines, 
should be followed in switching the devi 
regulator out of service and in making t 
supplementary test when it is returned t 
service. 

3.07 It is not practicable tq make oath 
activity tests when the battery vo 

is changing rapidly because of the resul 
changes in heater current. For these re~ 
vacuum tube tests should not be made whe 
battery voltage is changing rapidly or w 
is outside its normal operating range. ~. 
situation will probably exist during and 
shortly after a power or rectifier fail1, 
during a routine battery overcharge. Th 
cedure outlined in the E24 Section cover 
operating routines should be followed. 

Caution: When the heater current 
chan ed in maki tube tests t 
should be allowed for the heater 
rent ands ace current to become 
bilized before makin the final 
in as discussed in the E40 sect· 
coverin the and lAC tube tes 

3.08 The cathode activity test of tubes 
and 4 of the control circuit can o 

made when the control circuit is operati 
normally. If necessary, pilot frequency 
be supplied.from a local oscillator. Th 
trol circuit must not be operating too c 

.to either end of its operating range. 
space current of the tube under test is 
extreme ( it should be between 100 and 4 
millivolts) the control circuit should b 
satisfactory condition for the measureme 
Under these conditions, when a change in 
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heater current produces a change in the 
plate current, and in the effective plat 

I 
pedance to the 60 cycle current, the co 
circuit operates to produce a sufficient 
change in grid bias to restore the plate c 
rent to approximately its original value. 
resulting percentage change in grid volt 
approximately the same as the percentage 
change in: d-c plate current which would 
resulted if the control action had not be 
operativei so that the percentage change · 
grid voltage resulting from a given chan 
heater current may be used as a measure 
cathode activity of the tube. The grid 
age measurement is obtained in terrns qf 
space millivolt reading of the vacuum tu 
corporated in the lAC set. 

3.09 Apparatus 

1 - lAC Tube Test Set 
1 - Ml2B Cord equipped with 307A a 

Yaxley 625 pin plugs 
1 - MSE Cord equipped with 307A 

Yaxley 625 pin plugs 
1 - P3Y Cord equipped with 306A 

plugs 

3.10 Procedure - Line, Twist, Test and 
iliary pwitching Amplifiers 

(1) Make heater current, grid 
space current and cathode activi 

tests in the order shown on Table I. 
Where grid current readings in exces 
microam.peres are involved, they sho 
read on the millivolt scale of the S 
GRID meter of the lAC tube test set. 
deflection of 125 millivolts is equi 
to 5 microamperes of current on the 
current scale and similarly 750 mill 
is equivalent to 30 microam.peres. 

Requirements: Refer to Table I( ). 

(2) 310A and 311A tubes should norma 
fall within a heat er current· ran 

0.300 to 0.335 ampere or 0.600 too. 
ampere respectively for norma~ batte 

47 
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conditions. If a large group of tub 
an office falls outside this range, 
adjustment of the heater current sho 
checked. 

(3) Replace vacuum tubes when requir~;~~~lP 
are not met. See Paragraph 3.06 

Part 3(A). 

3.11 Procedure - Control Circuit: 

(1) Make heater current and space c 
tests as indicated on Table I(B). 

provision is made for the measuremen 
grid currents of the tubes of the co 
circuit. 

(2) Measure the cathode activity of 
of the control circuit in the us 

manner. 

(3) Make the cathode activity test o 
tubes 2, 3 and 4 of the control 

cuit in the normal manner by decreas 
the heater current by .04 ampere and 
serving the resulting percentage ch 
grid voltage as indicated on the spa 
millivolt scale of the lAC Set. If 
space millivolt reading is outside t 
limits of 100 and 400 millivolts, th 
control circuit may be operating nea 
end of its range, or this may be an 
cation of a defective tube. The lat 
possibility may be checked by the i 
tion of another tube. If the space 
rent is still extreme, then the cont 
circuit is operating near the end of 
range. If the system is operating o 
regular pilot frequency, it will Qe 
essary to make the test at some othe 
time, when the regulator is not at t 
extreme end of. its range. If a loca. 
pilot is being used, the level of th 
pilot can be readjusted to meet the 
requirements. 

(4) If the range of the SPACE PER C 
ZERO ADJUSTr,;IENT rheostats of th 

tube test set will not permit of ad 
the space current to give a zero re 

47 
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for the cathode activity test, the s 
millivolts should be read at normal 
current and at the decreased heater 
rent. The Per Cent. Cathode Activit 
should be determined by taking the d 
ence between the two space millivolt 
ings and basing the percentage on th 
space millivolts at normal heater c 

Requirements: Refer to Table I(B). 

(5) Replace vacuum tubes which do no 
the reguirements. See Paragraph 

and Part 3lA) • 

• TESTS AND ADJUSTI;IENTS OF DEVIATION RE 

(A) Gain and Equalization Adjustments 

4.01 Before deviation regulator gain mes 
ments are made, it is necessary to 

the various adjustments of the line am.pl' 
and to insert the required cable and amp i · 
deviation equalizers., These adj_ustments 
made in accordance with instructions gi 
an E34 Section covering the overall syst 
according to information on the SD drawi 
They deJ/end upon the characteristics of 
cable and amplifiers. In general, all 
fiers operating in the same direction an 
the same cable section will be strapped 

[ 4.02 Apparatus 

Soldering Equipment. 

4.03 Procedure ... Line .Amplifier: 

(1) Make the specified gain strappin 
the line amplifier. 

(2) When strap Y is open, disconnect 
lead from terminal 3-to the batt 

supply circuit and strap terminals 2 
at the terminal block on the amplifi 
Properly tape the lead removed from 
minal 3 to protect it from grounding 
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Table I 

V~ouum. Tube Test Requirements 

(A) Tubes of Amplifier Circuits 

Line Am12lifier 

TUBE: 1 2 3 

TYPE: 310A 310A 311A 

nt)Min. .58 
)Max. .70 

• • 
C Set Gl G2 G3 
rent in .5 1.0 

Microamps. 
Max.Grid C 

on Milli 

Space Curre 
Switch on 
Space Mill 

Cathode Act 
Switch on 
Decrease 

Amperes 
Cathode Ac 

When Grid 
is 0-125 

When read 

rent-Read 
lt Scale 375 

t: 
C Set Pl P2 P3 

volts -,Min. 350 350 350 
Max. 750 750 #1000 

'vity: 
C Set Pl P2 P3 

ater Current, 
.04 

ivity, Max.% 
Current Reading 
mv l5 15 25 

'ng is 126-375 mv. 35 

This is read as 100 with the shunt key 
the lAO set in ~on-operated position. 

these values wh~n Zlead is on ter. 
10. 

42 47 
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t, Test, or 
uxiliary 
witching 

lifier 

2 3 

310A 311A 

.58 

.70 

G2 G3 
L,O 

375 

l P2 P3 
0 240 350 
0 420 #1000 

1 P2 P3 

,.04 

5 15 25 
35 
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{B) Tubes of Control Circuit 

. Control 

TUBE: l 

TYPE: 310A 310 

rent)Min. .58 
es )Max. .70 

rent: 
n J.AC Set Pl 

'llivolts - Min. 420 
Max. 900 

ctivity: 
n J.AC Set Pl P2 

Heater Current Amp. .04 
Activity, Max.% 10 

The requirement on the max.% cathode ao 
tivity only applies if a space millivolt 
ing made at the time of the measurement 
between 100 and 400 millivolts, as expla 
in 3.08 and 3.11(3). 
- - - ,.. 

4.04 Procedure - Regulating Networks· an 
Deviation Equalizers 

(1) Refer to drawing SD-64999-01 for 
connections for various combinat· 

of SL and BU networks, REP coil, HPF 
ter, and ODE and ADE equalizers. 

(B) Gain Measurement - General 

4.05 The general method of measuring ga 
descr:i.bed in the following prooed 

using the complete deviation regulator a 

47 
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example and as~llllling that the necessary w.R~ 

minations and adjustments have been made 
the deviation regulator so that it is re 
for measurement. 

4.06 In later individual test procedure, 
the particular input and output ja 

the test frequency, and the amplifier an · 
equalizer terminations are specified but 
detailed test procedure is not repeated 
each test. 

4.07 A measurement of gain over the dev 
tion regulator serves as a check o 

equalizer characteristics and of the cor 
ness of the gain strappings on the line 
fier .. 

4 .. 08 Before making any gain measurement 
specified in this section, it is n 

essary to remove the limiter circuits (b 
serting 2580 plugs into the three B jac 
the control circuit), to apply the requi 
"test resistance~ shunts (when required) 
across the thermistors of the line ampli · 
and the regulating networks, and to disa 
the control circuit (by inserting a 2580 
into the FIL jack). The test resistance 
shunts to be used for establishing avera 
settings for reference are: 

250 ohms for flat gain thermistors o 
amplifiers 

500 ohms for slope or bulge therm.ist 
regUlating networks 

' 

~hese resistance values represent 
mean values assumed by the thermistors i 
their normal operation. The shunting ef 
of the cold thermistor during the test i 
negligible. Unless otherwise specified 
gain measurements on the deviation regul 
will be made with these test resistance 
shunts. 

47 
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4.09 Apparatus 

1 - l7B. Oscillator 
l - 30A Transmission Measuring Set 
l • 250-0hm. ± 1% Resistance (l06A 

or equivalent) 
2 - 500-0hm. ± 1% Resistance (106 T 

or equivalent) 
3 - 3P20B Cord Assemblies (P3P 0or 

equipped with 30oA Plugs at ea 
end) -

4 - 2580 Plugs 

Note: Each of the l06A type resis 
is to be equipped locally with 
Connecting Clips and 108 Cord Ti 
their equivalent~ 

4.10 Procedure - General Method 
ureinent. See Fig. 4 

0~ 

~ 

POTENTIOMETER 
IN 

INPUT 
SEALED TER .. 

OUTPUT 
SEALED TER. 

EQ. EQ. f' 
:-----t~> 

ATTEN. 

ADJUST 

t t COMPARE 

GAIN 
OUT 

A~ -'-----01----, 

COMPARE t 

Fig. .4 - Gain Measurement 

47 

(l) Insert 2580 plugs into the three~ 
jacks of the control circuit to ~~bglm~l~v1mv~01 

the limiter circuits. 

(2) Insert a 2580 plug into the FIL jac~ 
of the control circuit. 

CTI0N E34.561 
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(3) Shunt terminals land 2 of the 

42 

thermistor of the line amplifie 
the 250 ohm. test resistance; shunt t 
minals 1 and 2 of the SL thermistor 
the slope network and terminals 1 

47 

of the BU thermistor of the bulge nA.ft.~lirlT~ 
with the 500 ohm test resistances o 
ply- other shunts as specified. 

Caution: Ca should be exero· 
oonneotin 
terminals 
m stor of the 
these erm1nal 
gronnd potential~ 

(4) Set the attenuator in 
maximum loss. 

(5) Set the 17B oscillator for the 
f'requency and adjust for minim 

put. 

(6) Patch from the oscillator OUT 
the POTENTIOMETER IN jacks of 

Set. 

(?) Patch from ATTENUATOR OUT jacks 
E~ jacks at the input sealed tes 

minal. 

(8) Patch from the E~ jacks 
sealed test terminal to 

jacks of the 30A Set. 

( 9) Operate the test key of the 30A 
COMPARE position and adjust the 

power to obtain a reading of O db on 
30A Set. 

(10) Operate the test key of the 30 
to ADJUST position and adjust t 

tenuator to obtain a reading as clos 
possibl.e to O db on the meter. 

(11) The amplifier gain is equal to 
attenuator setting plus or min 

db reading of the 30A set meter. 

CTION E34.561 
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(12) After the gain measurement ic c 
pleted, remove all patches and 

unless other tests are to be made. 

C Gain Measurement• Deviation 

42 

4.11 The gain measurements of the Devia 
Regulator may be classified broadl 

follows: 

(1) Gain for average settings of fla 
control and of slope and bulge 

works. 

(2) Change in gain produced in any r·~~IU.l""t 
lator (flat, al.ope or bulge) whe 

therm.istor increases or decreases f 
value for the average gain setting~ 

In order to obtain these oonditi 
the appropriate test, resistance to 
shunted across the thermistor is in 
cated in Table II. 

4.12 During actual operation of the re 
the thermistor resistance is, of 

never raised to as high. a resistance va 
in the unshunted condition of Table II, 
this condition is used because of its o~~~~d~ 
ience for test purposes. 

4ol3 Apparatus 

1 - 17B Oscillator 
1 - 30A Transn.ission Measuring 
3 ~ 3P20B Cord Assemblies {P3P 

Cords equip~ed with 305A Plug 
at each end) 

l - 250 Ohm± 1% Resistance (106A 
or equivalent) 

2 • 500 Ohm± 1% Resistances (106 
Type, or equivalent) 

l - 25 Obm ± 1% Resistance (108A 
or equivalent) 

1 - Short Circuiting Lead (3 inche 
flexible wire) 

4 .. 2580 Plugs 

47 

Note: Each of the 108A Type resis~~,1~P.i~ 
and tbe short-circuiting lead ar 
be equipped locally with KS~8780 
necting Clips and 108 Cord Tips 
their equivalent. 
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4.14 Procedure: 
(1) Measure the gain for each test 

42 

tion of Table II• at frequ&ncie 
in table, between tbe EQ jacks at t 
input sealed test terminal and the 
jacks at the output sealed test teruµ.it!,au.. 
as covered in Paragraph 4.lo~ At t 
terminal office the equivalent jack 
designated EQ and IlEC AMP OUT. 

Requirements: The requirements 
given in Tables II• III, IV ar 

(D) Gain Measurement~ Test Amplifier 
{SD•64329.-02) 

4.15 Apparatus 

1 • 17B Oscillator 
l • 30A Transmission Measuring Se 
4 - 3P20B Cord Assemblies (P3P C 

equipped with 305.A Plugs ate 
end) 

4,,16 Procedure 
(l} Patch from ATI'ENUATOR OUT jacks 

30A set to the 135•ohm jacks of 
the 135:600 ohm repeating coils of 
set. 

(2) Patch from the 600 .... obm jacks of 
repeating coil to the TEST AMP .1. 

jaoks of the test amplifiero 

(3) Mea3ure the gain at 12t 20, 40 11 
and 130 kc between the 135 ohm j c 

of the 135:600 ohm transformer and t 
TEST AMP OUT jacks of the test ampli 
The test procedure is the same as t 
given in Part 4 (B) except for the 
modifications. The gain is the att 
setting plus the transformer loss p 
minus the meter reading• 

Requirements: 

Frequency 
12 ko 
20 
40 
60 

100 
130 

Gain in db Change in Ga 
at 12 ko db from 12 

64e0 ± loO 
•Col± 
•Oo4 :t 
-o.5 ± 
•lo2 ± 
-2r.5 ± 

47 
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/ 
TABLE II 

DEVIATION REGULATOR GArn REQUIREMENTS 

Test Resistances Values given for 
Average, Maximum and Minimum gains 

Type 
of Test Resistance Gain 

Regu- Regulator Gain Required as Shunt Requirement - db 
Test Freq. lation Adjustments Across Thermistor Compared to 
..JiQ..:.. ...!.Q._ Tested ~ Slope Bulge Flat Slope Bulge Test N'o. l 

1 (60,56,28 &. 12) Avg. Avg, Avg. 250w 500w 500w See Tables III,IV &. V 

2 n Flat Max. n " 25w " " +15.5 ni.in. 

~ .. n Min • n " No " " -14.0 max. 
Shunt 

4 56 Slope Avg. Max, " 250:u Short It -4.7 ± 1.0 
Circuit 

5 28 ti " " " 
,. 

" " +2.2 ± 0.5 

6 lB " " It " It " " +5.5 ± 1.0 

7 56 .. n Min. fl n No Shunt fl +5,0 ± 1.0 

8 28 n n n " n " n -1.9 ± 0.5 

9 lB " n " " II " II -5,8 ± 1.0 

10 56 Bulge " Avg. Max. " 500w Short +2. 2 ± 0.5 
Circuit 

11 28 II " n " It II " +9,3 ± 1.0 

12 12 " n n " " " II +l.l ± 1.0 

l~ 56 n " n Min. " " No Shuut -1.7 ± 0,5 

14 28 ti It " " n " II -9.5 ± 1.0 

15 12 .. " II n n n " -1.0 ± LO 
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1 

Line 
Amp 
~ 

30D 

" 
" 
" 

30B 

" 
" 
" 

30A 
" .. 
" 

30C 
" 
" 
" 

Notes: 

Line Amp 
Gain 

Strap­
ping 

Note 1 

6X Y6 
6 Ya 
7 ya or 6 -10 
7 -10 

6X Y6 
6 ya 
'1 ya or 6 -10 
7 -10 

6X Y6 
e ya 
7 Ya or 6 -10 
'7 -10 

6XY6 
6 ya 
'7 Ya or•6 -10 
'7 -10 

TABLE III 

60 KC GAIN REQ.UIREMENTS -DB 

Thermistors and Control Circuit Inoperative 
Average Regulator Gains, using Test Resistances 

See Notes l, 2 and 3 

3 

Line Amp 
A.1one 

'74.2±1.6 
68.8±1.6 
63.4±1.6 
57.7±1.6 

71.l±l.6 
65.6±1.6 
60.2±1.6 
54.6±1.6 

69.4±1.6 
64.0±1.6 

,g}:¾i}:~ •. 
67.3±1.6 
61..8±1.6 
66.4±1.6 
50 .• '7±1 .6 

Columns 
4 

Line Amp 
Twist Amp 

SL & BU 
Nets 

"A" Wiring 
on EQ,L 

Circuit 

ao.0±2.0 
'74.6±2.0 
69.2±2.0 
63.5±2.0 

'76.9±2.0 
71.4±2.0 
66.0±2.0 
60.3±2.0 

'75.2±2.0 
69.8±2.0 
64.4±2.0 
58.'7±2.0 

'73.1±2.0 
6'7.6±2.0 
62.2±2.0 
56.5±2.0 

6 

Line Amp 
Twist Amp .. 

SL & BU 
Nets 

60A EQL 

81..2±2.0 
'75.8±2.0 
70.4±2.0 
64.7±2.0 

78.1.±2.0 
'72.6±2.0 
67.2±2.0 
61.5±2.0 

'76.4±2.0 
71..0±2.0 
66.6±2.0 
59.9±2.0 

74.hl2.0 
68.8±2.0 
63.4±2.0 
57.'7±2.0 

Line Amp 
Twist Amp 

SL & BU 
Nets 

50A EQ,L 
34A EQL 

80.5±2.0 
75.1±2.0 
69.7±2.0 
64.0±2.0 

77.4±2.0 
71.9±2.0 
66.5:t2.0 
60.a±2.0 

'75.7±2.0 
'70.3±2.0 
1;>4.9±2.() 
1l'9':fil:2. o· 

'73.6±2.0 
68.1±2.0 
62.'7±2.0 
57.0±2.0 

7 

Line Amp 
Twist Amp 

SL & BU 
Nets 

50A EQ,L 
Two 

34A EQL 

79.8±2.0 
'74.4±2.0 
69.0±2.0 
63.3±2.0 

76.7±2.0 
71.2±2.0 
65.8±2.0 
60.1±2.0 

75.0±2.0 
69.6±2.0 
64.2±2.0 
58.5±2.0 

72.9±2.0 
67 .4±2.0 
62.0±2.0 
56.3±2.0 

8 

Line Amp 
Twist Amp 
SL & BU 

Nets 
50A EQ,L 
34B EQL 

80.2±2.0 
74.8:t2.0 
69.4±2.0 
63.7±2.0 

77.1±2.0 
71.6±2.0 
66.2±2.0 
60.5±2.0 

76.4±2.0 
70.0±2.0 
64.6±2.0 
58.9±2.0 

73.3±2.0 
67.8±2.0 
62.4±2.0 
56.7±2.0 

l. The gain strapping is expressed in terms of the connections to the input trans­
former tap of the line amplifier, the X, Y and Z strapping in o:rder. The first 
and last numerals refer respectivelY, to the connection to the input transformer 
terminal and the Z l.ead. When X or Y or both X and Y are used these straps 
should be close.d. If either ;i.etter is omitted that strap is open. If both let­
ters are omitted, indicated by a dash"-", both straps are open. 

2. The use of the BPF high pass filter will make no change in gain at 60 kc. 

3. The above limits are for normal-normal strappings of the 50A EQ,L. 1''or other 
strappings make corrections as per Table v. 
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Freq. in Line Amp. 
kc E9b 

56 30D 
56 30B 
56 .:iQA_ 
56 30C 

28 30D 
28 30B 
28 .&QA. 
28 30C 

12 30D 
12 30B 
12 ,~QA 
12 300 

Notes: 

SECTION E34.. 561 

TABIE IV 

REQ.UIRED DECREASE IN GAill ( IB ) AT 56, 28, AND 12 KC 
FRW GAIN A!r 60 KC (GIVEN IN TABLE III) 

Thermistors and Control Circuit Inoperative 
Average Regulator Gains, using Test Resistances 

See Notes 1 and 2 

Columns /1-
3 4 .Q. l&) 

Line Amp Lirle~p 
Twist Amp Line Amp Twist Amp 
SL & BU Twist Amp SL & BU 
Nets. "A" SL & BU Nets 

Line Amp Wiring on Nets 50A EQL 
Alone E9.!: Ckt, 50A 11:QL 34A E9.!: · 

1,6±0.3 1.8±0.4 3,0±0.6 3.2±0.6 
1.5±0.3 1.7±0.4 2.9±0.6 3.1±0.6 
l.J;i_;t_0.3 1.7±0.4 2.9±0,6 ~Q,,.§.. 
1.2±0.3 1.4±0.4 2,6±0.6 2,8±0.6 

15.8±0.6 15,8±0,9 16.7±1.0 17.6±1.2 
1.5.4±0.6 13.4±0,9 14.3±1.0 15.2±1.2 
.l.l.. 9±0. 6 11,9±0.9 12,8±1.0 ;!&~.2±l~ . .2ffe 
10.0±0.6 10,0±0,9 10. 9±1.0 11.8±1,2 

24.&±0.8 24.5±1.5 24.4±1.5 24,4±1,7 
21,5±0,8 21,4±1.5 21, 3±1.5 21.3:tl.? 
18,7±0,8 18,6:tl.5 18,5±1.5 J.J:l,Ji±l.. •... 7-
15,6±0,8 15,5:tl.5 15.4±1.5 15.4±1,? 

1 .§. 

Line Amp Line Amp 
Twist Amp Twist Anip 
SL & BU SL & BU 
Nets 50A Nets 
EQ,L Two 50A EQL 
34A EQ.L 34B EQ.L 

. i ·/ 'l, 
3.4±0.6 1./. · 1.6±0.-6-· 
3. 3±0. 6 y,7 L-,Ci~±O.-fr 
3.3±0.6 ;,,/ ·'i.·5±0,-6-
3. 0±0, 6 1.-2±0·..-e--

,:+-, (-j 
18.5±1,4 15,8±1,2 
16.1±1.4 13,4±1.2 
14.6±1.4 11.9±1,2 
12.?±l,4 10.0±1.2 

24.4±1. 9 24.4±1.7 
21.3±1,9 21.3±1.7 
18,5±1.9 18.5±1.7 
15.4±1,9 15,4±1.7 

1, When the HPF high pass filter is used, the decrease in gain at 12 kc may be 
0,5 more than that specified above, The use ot the HPF filter will make no 
change in gain at 28 and 56 kc, 

2, The above limits are for normal-normal strappings of the 50A EQ,L, For other 
strappings, where the precision is warranted, make corr9ctions as per Table V. 
Example: Suppose it is desired to determine corrected gain requirement at 28 KC 
for 30 D EQL, 6Y8, with 50A·EQL on Half-Max. strapping and conditions of Column 8, 
(Note same couditions for Columns 4 to 8 in both Tables III and IV). From 
Table III the 60 ko gain requirement (at normal-normal strapping) is 74,8 ± 2.0 
db, From Table IV the gain decrease for 28 kc is 15,8 ± 1,2 db, giving (74,8 ± 2,0r 
(15,8 ± 1,2) ~ 59.0 ± 3,2 db, The correction for half-max. strapping, from Table V, 
is+ 0,6 db, giving as the desired requirement (59,0 ± 3,2) + 0,6 ~ 59,6 ± 3,2 db. 
The limits on the desired requirement would be reduced to 1 1.2 db if baaed upon 
an actual measurement at 60 kc, itself within the± 2.0 required limits or Table III. 
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Strapping 
of 50A E 

Normal-no al 

ft -max 

tf -min. 

Half-max. 

" -norma 

" -min. 

OE-436 
(8-39) 

TABLE V 

Gain Corrections for 50A EQ,L, with 
respect to normal-normal strapping, 

for all possible strappings 

42 

Gain Correction for Tables III and IV If 
Freauencies 

60 KC 56 KC 28 KC 

0 0 0 

-0.2 -0.5 0 

+0.3 +0.7 0 

-0.2 -0.6 +0.6 

0 0 +0.6 

+0.2 +0.6 +0.6 

47 

Sr!!CTION E34.561 

Plr tfPllowing 

12 KC 

0 

.0 

0 

+O.l 

+O.l 

+0.1 
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(E) Amplifier Gain - Load Measurement 

42 

4.17 The load carrying ability of carri 
plifiers is extremely important fo 

isfactory carrier system operation. The 
back type of amplifier drops its gain ve 
suddenly when overloaded, with the resul 
modUlation noise is produced over the en· 
carrier band by even momentary overloads 
the load carrying capacity of one amplif 
a long circuit is impaired, operation of 
entire system may become unsatisfactory 
momentary load peaks. 

47 

4.18 The twist and line amplifier are d.,-~~=~ 
ed to carry a load which will ver 

ly be exceeded when the system is lined 
normal operating levels. If the cause o 
trouble is not readily apparent from a Cµp~J~ 
of operating level, a load measurement m 
the deviation regulator or on the indiViµ,~µ~, 
amplifiers may be necessary to identify 
particular amplifier which is overloadin. 
This test can be made at an output of +3 
by using the three 10 db protective keys 
load pad at the output of the amplifier. 
this increased level do not allow the os~~~~~~ 
tor frequency to become adjusted to a pi 
frequency to avoid possible damage to th 
lot filter~ In measuring the line or t 
amplifier alone it is necessary to open 
wiring and insert shiel_ded pair jumpers 
the amplifier under test to the pairs of 
from the input and output sealed test te 
minals, as instructed in the procedures 
such gain measurements •. 

4.19 Apparatus 

1 - 17B Oscillator 
1 - 30A Transmission Measuring Set 
4 - 3P20B Cord.Assemblies {P3P Cor 

with 305A Plugs at each end) 
1 - 250 Ohm± 1% Resistance (106A 

or equivalent) 
2 - 500 Ohm± 1% Resistances (106 

or equivalent) 

ECTION E34.551 
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Note: Each of the 106A Type resi~ 
is to be equipped locally with .&MJ1-iv1 

Connecting Clips and 108 Cord Ti 
their equivalent. 

4.20 Procedure: - Gain-Load Measurement 
Deviation Regulator, and Line, Twi 

Auxiliary Switching and Test Amplifiers 

(1) Prepare circuit conditions and a 
apparatus to measure the gain of 

deviation regulator or amplifier in. 
cordance with the procedure in Farag 
4.10 for the general method of gain 
surement and as further instructed 
the procedure for the particular amp 
fier gain measurement. 

(2) ¥easure the g~in at 60 ko for 
put of 1 milliwatt and note ca 

the reading of the 30A set meter. 

(3) With the test key in the ADJUST 

47 

tion and the attenuator reading · =.- ........ , 
to the amplifier gain, allow the thr 
db protection keys to remain non-o e 

(4) Remove 30 db from the attenuator 
the 30A set with the 10 db prote 

keys non-operated and again read the 
meter. 

Requirements: Except as noted b 
the reading on the meter with l 
protection keys non-operated sh 
be within± .2 db of the readin 
tained in (2) above. For Line 
fier operating with lead •z• on 
minal 10 the reading should be 
± 0.3 db of that noted in (2) a 

viation Regulator 

4.21 When transferring a deviation reg._._,~,v~,~ 
from one carrier pair to another, 

is important that there be no turnovers 
wiring of the equipment. A gain measure 
made with two deviation regUltitors bridg 
gether should riot show a large change in 0~~~1 

CTION E34.56l. 
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compared to the gain of each deviation r 
lator measured separately; a large chan 
gain would indicate turnover in the wiri 
one deviation regulator with respect to 
other, if the individual gains are appro 
mately the same. 

Caution: Care must be exercised t 
sure that there are no turnovers 
the atches for the var ous test c 

t ons. 

4.22 In testing for wiring turnover, it 
desirable to include, in the ones 

measurements, as many as possible of the 
ation regulators which operate in the s 
rection of transmission. After measurin 
gain of each deviation regulator, select 
as a "reference." The reference should 
ferably have approximately an average va 
gain. Each of the other deviation regul 
may then be tested in conjunction with t 'i 
reference. The following procedure gives 
details of each of these tests. 

4.23 It is recommended that test resist 
shunts on the thermistors be provi 

secure gain measurements for the differe 
deviation regulators with conditions mor 
uniformly alike. 

4.24 In order to insure that no turnove 
exists in the wiring of a deviatio 

ulator with respect to the wiring of the 
ference deviation regulator, the gain of 
parallel combination is compared with th 
of the reference alone. If the individu 
gains are the same, the gain of the para 
combination will be 1 db less than that 
each one alone. In the test herein spec 
each deviation regulator may deviate by 
from its nominal value of gain so that a 
lowance for this variation is made in th 
quirement for the gain of the parallel c 
ation. 

47 
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c=E] 

POTENTIOMETER 
IN 

OE-436 
(8-39) 

4.25 Apparatus 

l - 17B Oscillator 

42 

1 - 30A Transmission Measuring 'Set 
6 - 5P20B Cord Assemblies (P3P Cor 

equipped with 305A Plugs at ea 
end) 

1 - W3R Cord equipped with 308A Pl 
one end and 305A Plug at the o 
end 

1 - 250 Ohm± 1% Resistance (106A 
or equivalent) 

2 - 500 Ohm± 1% Resistances (106 
or equivalent) 

8 - 2580 Plugs 

47 

Note: Each of the 106A Type resis1""""''-'l"I'-',., 
is to be equipped locally with ....... i-,u, 

Connecting Clips and 108 Cord Ti 
equivalent. 

INPUT OUTPUT 

·~Q 

C 
DEV/JI\ ,1or4 •• --+ 

R,E G V LA'J"oE{S 

~-----°9;~-~ 

~W3R. CORO 

GAIN 
OUT 

ADJUST 

t t CQMPARE 

.:OST l 
t -<>+----I 

COMPARE t 

Fig. 5 - Test for Wiring Turnover 

CTI ON E34. 561 
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4.26 Prooedure - See Fig. 5 

(1) Prepare circuit conditi9ns and 

42 

apparatus to measure the gain of 
deviation regulator to be tested fo 
ing turnover, in accordance with the 
oedure in Paragraph 4.10. 

(2) Make gain·measurements at a fre 
of 2~ kc on each deviation regul 

to be tested for wiring turnover. 

47 

Requirement: The maximum and mil".&fo'-,""f"'j""f 

values of gain shall not diffe 
more than 4 db. 

{3) Remove the patch cords between t e 
set and the deviation regulator 

tested. 

(4) Select a deviation regulator ha 
approximately average gain for 

the reference. Set up the circuit f 
measuring each of the other deviatio 
regulators in parallel with this ref 
enoe, according to the following pro -
dure: 

(a) Patch the inputs of the two de 
tion regulators together at th 

jacks in the input s.ealed test te.+""I __ , 

(b) Insert the 308A Plug, at one e 
the W3R cord, into one of the 

plugs on the cord strapping the E j c 
in the input sealed test terminal.C 
neot the plug at the other end of 
W3R cord to the ATTENUATOR OUT jac 

(c) Patch the output of each devia 
regulator at the EQ jacks int 

output sealed test terminal (or RE 
OUT jacks at a terminal office) to 
multiple jacks on the 30A set. 

(d) Patch the remaining one of the 
tiple jacks to the GAIN OUT ja 

the 50A set. · 

CTION E34.561 
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(5) Measure the gain at 29 kc of th 
parallel combination of deviati 

regulators. · 

Requirement: The gain should b 
in -4 db and +2 db of the 
deviation regulator which 
as a reference. 

re ulators brid ether 1 
than is necessa ake the 
surement. 

(6) If the requirement is not met b 

42 

of low gain, turn over the pate 
from the output of one of the deviat· 
regulators to see if the limit ism 
a deliberate turnover is introduced. 
the requirement is then met, a wirin 
turnover exists in the deviation reg 
which has been added in parallel wit 
reference deviation regulator; this 
over should be located and corrected. 

(7) ·check each of the deviation reg 
tors, for a given direction oft 

mission, in combination with the ref 
ence. This will indicate a minimum ~~µ.ir-J 

ber which should be checked for erro 
wiring which cause turnover. Make c 
tions in wiring errors so that all d 
tion regulators will be uniform and==-~• 
the above requirement. 

(G) Thermistor Heater Voltage 

4.27 The thermistor reststance which de~e1!1'1-l 
mines the amount of equalization a 

viation regulator gain is a function of 
a-o voltage across the heater of the the 
tor. The heater voltage is therefore a 
indication of the performance of the sys 
and of the amount of range still availab 
the deviation regulator. If the cable t 
ature is known at the time when the heat 
voltage is measured, the amount of regul 
range which will probably be required to 
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for extreme temperature variations can b 
timated, but because of the difficulty o 
termining the cable temperature througho 
cable section for which regulation is pr 
vided, no test is practicable for the de 
mination of this range. · 

4.28 Usefu.l information may be obtained 
garding the performance of a parti~,-~µ~ 

carrier system from a pair to pair oompa 
of the heater voltages even though the o 
temperature is not known. Any large var 
of the heater voltage of a thermistor of 
given regulator from the average voltage 
other similar thermistors may be taken a 
indication of possible trouble in this p 
inasmuch as a high degree of similarity 
normally exhibited among corresponding p 
of u oabl.e. 

4.29 For purpose of information, the pe 
centage of the operating range ins 

by each regulating network is given as a 
tion of the heater voltage in TABLE VI; 
table a~so gives the db change in gain i 
serted and the value of the correspondi 
thermistor resistance. 

4.30 Apparatus 

l - 2PlD Cord Assembly (P2A Cord w 
347A Plugs at each end) 

4.31 Procedure: 

(1) With the 2PlD cord connecting th 
volt voltmeter at the V jack on 

limiter circuit to each of the three 
jacks in turn on the control circuit 
measure and record the voltage fore 
case, 

Requirement: No one voltage sho 
differ from the average voltage 
more than± 1.0 volt. 

(2) To make a very rough estimate of 
range still available in the reg 

refer to TABLE VI. 
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Thermistor Heater Voltage as an Indicati 
the Portion of Re lator Rane Insert 

Flat Gain Regulation 

oss Change in 
her- % of Operating Gain from A 
ts Range Inserted Gain Sett 

6 100% of available in- +11.0 
crease in gain 

5 50% of available in- + 5.5 
crease in gain 

2.2 ± 0 5 
1.7 ± 0 5 

0 
50% of available de­
crease in gain 

0 
- 5.5 

1.2 ± 0 5 100% of available de­
crease in gain 

Slope Regulation 

% of Operating Amount 

47 
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Thermistor 
Resistance 

60 Ohms 

125 

250 
540 

2000 

Voltage Ac 
Heater of 
mistor Vo 

Range 
Inserted (12 

Slope Inser 
KC Gain-60 

Thermistor 
=....;;;;;;~==....;;;.;=i;;.i...i;~:.;::;,f&.. Resistance 

3.3 ± 0 7 
2.3 ± 0 6 
1.s ± o 5 
1.4 ±-0.5 
o.a ± o.5 

Voltage Ao oss 
Heater of her-
mistor (Vo ts 

3.3 ± 0 7 
2.3 ± 0 6 
1.8 ± 0 5 
1.4 ± 0 5 
0.8 ± 0 5 

100% of (+) Slope +10 db 
50% " + 5 db 

0 0 
50% of (-) Slope - 5 db 

100% " -10 db 

Bulge Re~ulation 

Amount of Bulge In 
(28 KO Gain-12 KC 

% of Operating (= Approx. 0.'a X 
RaE,Se Inserted Ohan e in 28 KC 

100% of (+)Bulge + 7.5 db 
50% tt + 3.7 db 

0 0 
50% of (-) Bulge - 3.5 db 

1.00% " - 7.0 db 

50 Ohms 
200 
500 

1200 
5000 

Thermistor 
Resistance 

50 Ohms 
200 
500 

1200 
5000 
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4.32 Apparatus 

1 - 17B Osoillator 
1 - 30A Transmission Measuring Se 
2 - 3P20B Cord Assemblies (P3P Co 

equipped with 305A Plugs ate 
end) 

4.33 Procedure 

(1) For circuit preparation follow 

42 

general prooedur~ of gain meas 
as given in Paragraph 4.10 except t 
deviation regulator circuit preparat· 
required. 

(2) Patch from the ATTENUATOR OUT j 
the 30A set to the SW .4MP IN jao s 

the auxiliary switching amplifier. 

(3) Patch from the SW .AMP OUT jacks 
auxiliary switching amplifier to 

GAIN OUT jacks of the 30A set. 

{4) Measure the gain at 12, 28 and 6 

Requirements: 

Frequency 
in KC 

12 
28 
60 

db Gain 

40.3±1.0 
+0.3±0. 
+1.0±0.7 

(I) Gain Measurement - Line Amplifier 

4.34 Apparatus 

· 1 - 17B Oscillator 
1 - 30A Transmission Measurement S 
1 - 250 Ohm± 1% Resistance {106A 

or equivalent) 
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3 - 3P20B Cord Assemblies (P3P Co 
equipped with 305A Plugs at 
end) 

4 ... 2580 Plugs 
Shielded Pair Wire to 
jumper 
Soldering Equipment 

42 

Note: The -106A Type resistance 
equipped locally with KB-6780 Co 
ing Clips and 108 Cord Tips,, or 
equivalent. 

4.35 Procedure 

(1) For circuit preparation follow t e 
general procedure for gain meas 

ments as given in Paragraph 4.10 exc 
that no test resistance shunts are r 
quired on the SL and BU thermistors. 

(2) Disconnect wires from the line a 
twist amplifiers as follows: 

(a) At the line amplifier OUT outp 
transformer, disconnect wires 

terminals 1 and 4. 

(b) At the twist amplifier OUT out 
transformer, disconnect wires 

terminals land 4 and to these lea 
connect a shielded pair jumper wir 

47 

the other end of which is then conu10~J1LJ~,u 
to terminals 1 and 4 of the line 
fier OUT output transformer. 

(3) Measure the gain at 12, 28, 56, 
kc between the EQ jacks at the i 

sealed test terminal and the E~ jack 
the output sealed test terminal. At 
terminal office, the corresponding j 
are designated EQ and REC AMP OUT. 

Requirements: ~he gain at 60 ko 
should meet the requirements of 
III. The gain at 12, 28 and 56 
should be less than the gain me 
at 60 ko by the amounts given i 
Table IV. 
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(4) Remove the shielded jumper wire 
restore the nor~al connections t 

output transformers of the line and 
amplifiers. 

(J) Gain Measurement - Twist Amplifier 

4.36 Apparatus 

1 - 17B Oscillator 
1 - 30A Transmission Measuring Set 
4 - 3P20B Cord Assemblies (P3P Co s 

equipped with 305A Plugs ate 
end) 

47 

Shielded· Pair Wire to Serve as a. jrum~~X"I 
Soldering Equipment 

4.37 Procedure 

(1) For circuit preparation follow 
general procedure for gain meas e 

ments as given in Paragraph 4.10 ex 
that no test resistance shunts are 
quired on the thermistors. 

(2) Disconnect wires from the line 
twist amplifiers as follows: 

(a) At the twist amplifier IN inp 
transformer disconnect wires f 

terminals 1 and lT. 

(b) At the line amplifier IN input 
transformer, disconnect wires J,Pl...,

1
-'-' 

terminals 1 and 4 and to these le s 
connect a shielded pair jumper wi 
other end of which is then connect 
terminals 1 and lT of the twist 
tier input transformer. 

(3) Patch from the ATTENUATOR OUT j 
of the 30A set to 135-ohm jacks 

one of the 135:600-ohm repeating co 
of the 30A set. 
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(4) Patch from the 600-obm jacks of 
repeating coil to the EQ jacks at 

input sealed test terminal. 

(5) Measure the gain at 12, 20, 40 a 
kc between the 135-ohm jacks of 

135:600-ohm repeating coil and the E 
jacks at the output sealed test te ~~~1 
At a terminal office, the correspond 
jacks are designated REC AMP OUT. Te 
gain is the attenuator setting plus 
repeating coil loss plus or minus th 
meter reading. 

Requirements: 

Change in' ·r.! 

Gain in db in db 

47 

Frequency 
in kc at 12 kc _.:::,1::::,.2....;k~C::::.....i:==-.,l...j 

12 
28 
56 
60 

66.0 ± 1.0 
-0.2 
-0.3 
-0.3 

(6) Remove the shielded jumper wire 
restore the normal connections 

input transformers of the line and 
amplifiers. 

• TESTS AND ADJUSTMENTS OF CONTROL AND 
CIRCUI'IS 

(A) Maximum 60-Cycle Output Voltage 

5.01 The maximum 60-cycle a-o output vo 
measured at the A jacks, is obtain 

for a condition of no pilot input. ·Nor=~~i.i.v 
the 60~ transforiner in the control ciro 
shall operate with connection to tap 4 o 
secondary winding. In special cases (as 
the preceding deviation line section is ~blnl!:l:2~1 

than usual, or the voltage supply below 
volts) tap 5 may be used. Taps 6,? and 
should never be used due to risk of burn.~~~~ 
out the thermistors. 
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5.02 Apparatus 

1 - 2PlD Cord Assembly (P2A Cord 
equipped with 34? Plugs at eac 

4 - 2580 Plugs 
l - 323A, 135 Ohm Plug 

Soldering Equipment 

5.03 Procedure 

(1) Insert 2580 plugs into the three 
jacks on the control circuit. 

(2) Insert a 323A plug into the E~ j 
at the input sealed test termina • 

(3) With the 2PlD cord patch from th 
volt voltmeter at the V jack on 

limiter circuit to each of the three 
jacks in turn on the control circuit. 

(4} Measure and record the voltage a 
A jack, the transformer tap 4 or 5 

being used as specified. 

Requirements: 

Voltage of 
55 Volt A-C Out 

AC Supply Tap 4 

50 3.0 ± '0,5 
51 3.1 n 

52 3.2 n 

53 3.3 n 

54 3.4 " 55 3.5 " 56 3.6 tt ) 

57 3.? " } 
58 3.8 " ) 
59 3.9 " ) 5 
60 4.0 n } 

(Bl Pilot Filter Characteristics 

5.04 If the pilot filter of the 
cuit has norm.al band width and no~~~~1 

discrimination .(the filter discriminatio 
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the difference between its loss outside. 
pass band and its loss within the pass b 
it is very probable that the loss in the 
band, the tuning adjustment, and the oth 
characteristics of the filter are satisf 
tory. Therefore this paragraph gives on 
measurements of band width and discrimin 
Fig. 7 shows typical filter characterist 

5.05 Details of this instruction are 61 
using the 56 kc pilot frequency lf 

gain control} as an example. A similar 
cedure 1s followed for each of the other 
pilot frequencies with appropriate chang 
made in the procedure to correspond tot 
pilot frequency under test. 

5.06 Apparatus 

1 - 17B Oscillator 
1 - 30A Transmission Measuring Set 
1 - 250 Ohm ± l-7~ Resistance ( 106A 

or equivale:qt) 
2 - 500 Ohm± 1% Resistance (106A 

or equivalent) 
1 200 Ohm± 1% Resistance (106A 

or equivalent) 
3 - 3P20B Cord Assemblies (P3P Cor 

equipped with 305A Plugs at ea 
end} 

1 - 2PlD Cord Assemblies (P2A Cord 
with 347 Plugs at each end) 

4 - 258C Plugs 
2 - 113A, 31.2 Ohm Resistances Sol 

Equipment 

Note: Each of the 106A Type resis 
is to be equipped locally with 
Connecting Clips and 108 Cord Ti 
their equivalent. 

5.07 Procedure - Pilot Filter Band Widt 
See Fig. 6 and Fig. 7 

(1) Remove the control circuit from 
limiter circuit by inserting the 

plugs into the three B jacks of the 
trol circuit. 

47 

CTION E34.561 

Page 41 



OE-436 
(8-39) 

42 

(2) Shunt the flat gain oontrol TH t 
mistor of the line amplifier by 

250 ohm· test resistance and the BU a 
thermistors of the slope and bulge p 
works by the 500 ohm test resistance. 

(3) Insert 113A resistances in the t 
tube positions not used, in this 

tube positions 3 and 4. 

(4) Lift off leads from terminals 3 
of the TH thermistor ( on the lin 

amplifier panel) and connect to the 
moved leads the 200 ohm test resist 

(5). Set the oscillator to the pilot-~~, 
quency and adjust its output to 

minimum. 

(8) Patch from the oscillator OUT ja 
to the POTENTIOMETER IN jacks of 

30A set. Set attenuator at maximum. 

(7) Patch from the ATTENUATOR OUT to 
EQ jacks of the deviation regula 

under test at the input sealed test ,u=.~~ 

minal. 

(8) Patch the 0-5 volt voltmeter at 
V jack on the 11.miter·circuit to 

A-56 kc jack on the control circuit. 

47 

(9) With at least 34 db in the atte,~~~v1~~1 
of the 30A set operate the test 

of the 30A set to ADJUST position 
just the output of the test oscillat 
give a reading of about 2 volts on t 
voltmeter. 

(10) Adjust the frequency of the osc· 
lator to give a minimum voltme 

reading, leaving the "cycles" dial 
oscillator on "O". Note that two m.1.11.uJ1Qt:I.I 
may be obtained with a normal filte 
indicated in Fig. 7. Either minim 
may be used for this test inasmuch 
primary objective is to obtain a freal1~eJr~ctv1 
within the pass band. 
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Fig. 6 .. Pilot Filter Band Width Measur 
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(AJ NORMAL BAND SHAPES 

Center of 
Band 

-.---..---4- -~-
o,608 

oR, u:,11 

db 
loss 

f 

db 
loss 

Center of 
Band 

(B) NORMAL TEMPERATURE EFFECT 

Nominal 
\ Freq. 120" F 75° F 30" F 

\ . ~ I I 
\ ' . l I 
I \ / / 
\ ·...._ -- -· -f-./' 

\ I , ____ -, __ ,,, 

f 

db 
loss 
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(c} BAND SHAPES INDICATING TROUBLE ,IN PICK-OFF FILTER OR ITS TERMINATIONS 

Center of 
Bind ,.- Probably delettive lermination. 

Input term. ,s part of filter. 
Output term. includes pad, 
tuned input transformer and 
and circuit of tube. 

f 

Probably defective 
crystal element in 
filter. 

db 
loss 

Center of 
Band 

I 
I 

l 

Fig. 7 - Typical :Bllbt TI'ilter· Character· 

rrCTION E:34,661 

Center of 
Band 

f 

w1or. 

- -1- l: 
--j---.L\ 

0,6' 0/i!J 
or les~ 

f 
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(11) Readjust, if necessary, the out 
· the test oscillator until area 

of 2.0 volts is again obtained on th 
voltmeter. 

(12) Decrease the loss in the atten 
by 1.0 db. This will cause the 

meter reading to d_ecrease to a very 
value. 

(13) Using the "cycles~ dial of the 
lator, increase the frequency o 

oscillator until a reading of 2.0 vo 
is again obtai~ed on the voltmeter. 
indicates that at this frequency the 
of the filter has increased by 1.0 d 
relative to its loss at the tuning p 
Record this reading of the "cycles" 

(14) Decrease the frequency of the o 
lator below the tuning point, b 

means of the "cycles" dial, until t 
voltmeter reading'again increases to 
volts. The number of cycles by whic 
frequency is decreased may be either 
greater or less than the number of cc 
by which it was increased in the tes 
above; this is to be expected in vie 
the typical filter characteristics, 
dicated in Fig. 7. Also note that, · 
minim.um potnts occur in the filter c 
aoteristic, an increase of 0.6 db o 
may be obta~ned in the filter loss b 
these two frequencies; since this in 
in loss is less than 1.0 db in a no 
filter~ it will not affect this test 

(15) Determine the total change inf 
quency between the 1 db points 

filter characteristic from the two a 
tests. This is taken as the filter 
width. 

Requirements: 

Pilot Frequency 

56 ko 
28 ko 
12 kc 

Minimum. Band 

35 
35 
10 
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5.08 Procedure - Pilot Filter Discrimin 

(l} After the procedure for the band 
test is completed, change the fr 

quency of the oscillator successivel 
each side of the pilot frequency by 
amount indicated in the following ta 
After this is done change the loss i 
the attenuator by the amount indicat 

Pilot 
Frequency 

56 kc 
28 kc 
12 kc 

Decrease 
Loss in 

Attenuator 
by 

34.db 
34 db 
34 db 

(2) Note the voltmeter reading. 

Requirements: The voltage in eac 
case should be not less than 2. 
volts, indicating a discriminat 
of at least 34 db at frequencie 
cycles above and below each pil 
Satisfactory discrimination at 
frequencies outside the band is 
reasonably assured. 

(3) Restore circuits to normal. 

(C) Control Circuit Tuning Adjustment 

5.09 The OUT output transformer of the 
trol circuit is tuned, by means of 

screwdriver capacity adjustment, t.o each 
frequency. This adjustment is made at t 
factory and no readjustment should norma 
required unless a different varistor uni 
later installed in the control circuit. 
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5.10 The procedure outlined in this pa 
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is based upon the fact that the t 
mistor resistance changes slowly in resp 
to a change in its heater voltage, and t 
its heater voltage may be readily obser 
a function of loss insert·ed or removed i 
pilot frequency path of the control circ 
A change in the tuning capacity'of the t 
former changes the pilot frequency volta 
pearing across the secondary winding, gi 
maximum voltage when correct tuning is o 
tained. An increase in the pilot level 
livered to the varistor increases the ne 
grid bias on the control tube which int 
reduces the amount of 60 cycle voltag~ d 
livered to the heater of the thermistor. 
cordingly, if this 60 cycle heater volta 
observed as an indication of tuning, the 
ing adjustment may be made for a minim 
age on the heater of the thermistor. In 
that the test may be made without waitin 
the thermistor to change its resistance 
response to the change in tuning adjustm 
and in order that advantage may be taken 
the e:x:pandor action of the control circu 
whereby a large change in voltage is pro 
across the thermistor heater as the resu 
a small change in transmission loss oft 
pilot frequency, it is recommended that 
tuning adjustment be made rapidly. This 
cedure should be carried out when the de 
tion regulator is operating normally on 
pilot frequencies. 

5.11 Apparatus 

1 - 2PlD Cord Assembly (P2A Cord w 
// 347 Plugs at each end) 

1 - 2580 Plug 
1 - Screwdriver with insulated 

to reduce capacity effects 

5.12 Procedure 

(1) Note that pilot frequencies are 
normally received. 

(2) Insert the 2580 Plug into the B j 
of the pilot frequency under 

to remove the limiter circuit. 
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(3) Patch the 0-5 volt voltmeter, at 
jack on the limiter circuit, to 

jack corresponding to the pilot fre 
under test. 

(4) Make the screwdriver adjustment 
proper tuning capacity of the 

transform.er with sufficient speeds 
the minimum reading can be quickly 
tained on the voltmeter oorrespondi 
the position of correct tuning. Wh 
transient response on the voltmeter 
sulting from a change in the screwd · 
adjustment is toward a lower voltag 
the voltmeter, the adjustment is be 
made in the proper direction. At t 
point of correct tuning, a change i 
either direction will cause an inor 
the voltmeter reading. 

Requirement: The sorewdrive 
justment shall be left in 
position for correct trans 
tuning, as indicated by a-·~~-~­
voltmeter reading. 

D Re ulator Sensitivit and Re 
Accuracy 

5.13 The regulator sensitivity, at a g 
pilot frequenci, is the pilot fre 

power in milliwatts (expressed in dbm} 
quired into a 135 ohm termination at th 
viation regulator output (E~ jacks at t 
put sealed test terminal) to produce an~"'~~~ 
age value of deviation regulator gain at 
pilot frequency in question. Average v~1Ul91~ 
of deviation regulator gain are obtaine 
the thermistor resistances are 500 ohms· 
slope and bulge networks and 250 ohms i 
flat gain regulator. The heater voltage 
responding to these values of thermisto 
sistanoes ar_e given in Table VI. 

5.14 The regulation accuracy is determi 
the departure, in db, of the pilo 

at the output of the deviation regulato 
its desired value, which is nominally -
dbm. As a measure of the performance o 
regulating system, the regulation accur 
specified for a given change in pilot f 
quency input level. 
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5.15 Normal regulator operation require 

42 

the regulator sensitivity should b 
rectly adjusted and that the regulation 
curacy should be within specified limits 
given change in pilot. frequency level at 
input of the deviation regulator. 

5.16 When the type Kl.system is operated 
its normal +9 db.output level wit 

spect to the transmitting toll switchboa 
the pilot frequency is supplied to the 1· 
the output.of the transmitting amplifier 
the nominal value of -11 dbm. The +9 db 
is normally maintained at the output of 
cessive repeaters by the action of the r 
lating system. For this normal operati 
range, "X" wiring should be used on the 
sistance of the control circuit as speoi 
on SD-64395-01 and as indicated in the t 
in the following paragraph. 

5.17 When a different operating level 
sired, as in the oase of special 

operating conditions, the desired levei 
obtained by the following strapping. 

REGULATOR SENSITIVITY AD 
CONTROL CIRCUIT STRAPPING RE 

Speoi-
fied Strapping on 

Output ttF" Rests-
Level tance 

+13 db Omit "X","Y" and "Z" "8" 
Wiring 

+11 db Om1 t "X'1 , "Y" and "Z" "R" 
Wiring 

+ 9 db "X" Wiring 
+ 7 db "Y" ¥{iring · 
+ 5 db "Z" Wiring· 

5.18 Intermediate values are obtained b 
~ making the adjustment to the 

nominal value of column 1 and then adjus · 
the grid bias potentiometers H, J', and K 
give the desired output level. 
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5.19 The regulator sensitivity for eac 

42 

frequency is determined primarily 
relative values of the grid bias supplie 
tube 2, 3 or 4 thru potentiometer K, J 
and the rectified pilot voltage across 
ance M, Nor P supplied by the varistor. 
rectified voltage is affected by trans 
variations of the pilot filter, the inp 
transform.er, tube 1, the OUT transform.a 
the varistoro Compensation for these v 
tions is obtained in the adjustment of 
grid bias supplied by potentiometers H, 
K. 

5.20 The adjustment of the regulators 
tivity should constitute the last 

justment of the control circuit. It is 
awned that the tuning adjustment as has 
made at the factory on the OUT output t 
form.er is satisfactory, that the voltag 
justment has been made on the 60N trans 
and that the pilot filter is normal wit 
spect to band width and discrimination. 

5.21 The discussi•on and procedure foll 
is given with regard to a regulat 

sitivity of -11.0 dbm. In systems oper 
at different sensitivity the appropriat 
changes must be made. 

5.22 The adjustments rec1uired in the. c 
. circuit, which determine the regu 

sensitivity are .such that ·when the pilo 
is -11.0 dbm at the output of the devia 
regulator, the average losses should be 
serted in the flat, slope and bulge net '~-,u~ 

5.23 In actual operation with correct 
zation over the system this would 

flat overall characteristic at an avera 
cable temperature of 55° F. 

5.24 The average flat loss characteris 
the flat network is obtained with 

thermistor resistance of 250 ohms; oft 
slope and bulge networks, thermistor re 
ances for each of 500 ohms. 
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5.25 With test resistances of these val 
shunted about theicold thermistors 

pilot frequency supplie by a local osci 
the input can then be a justed to give a 
put of -11.0 dbm at each pilot frequency 
turn. Each shunt resistance is removed 
the input of the corresponding pilot fre 
has been adjusted to give the -11.0 dbm 
after which the corresponding control ci c 
potentiometer is adjusted, with input un 
changed, to reobtain the same output. 

5. 26 Apparatus: 

1 - 30A Transmission Measuring Set 
1 - 42A Transmission Measuring Sys 
1 - Portable a-c Voltage Test Set 

J68602AH, if available 
1 - 250-0hm ± 1% Resistance (106A 

or equivalent) 
2 - 500-0hm ± 1% Resistances (106A 

or equivalent} 
2 - 113A 31.2-0hm Resistances 
1 - 312A Plug 
4 - 258C Plugs 
4 - 3P20B Cord Assemblies (F3P Cor 

with 305A Plugs at each end.) 
1 - 2PlD Cord Assembly (P2A Cord w 

347A Plugs at each end) 
1 - W3R Cord equipped with 308A an 

305A Plugs 

Note: Each of the 106A Type resist 
is to be equipped locally with 
KS-6780 Connecting Clips and 108 
Tips or their equivalent. 

5.27 Frocedure - Regulator Sensittvity 
justment See Fig. 8 

(1) Make a preliminary measurement o 
.,gain of the auxiliary switching 

lifier at the pilot frequency of tes , 
per Part 4( H) • 

(2) Insert 258C plugs into the three 
jacks of the control circuit, af 

which insert a 2580 plug into the FI 
jack of the control circuit. 
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(3) Shunt terminals 1 and 2 of the 
thermistor with the 250 ohm te 

sistance and terminals 1 and 2 of 
and BU thermistors with the 500 o 
resistances. 

(4) Calibrate the frequency 
oscillator to the pilot freque 

56, 28 or 12 kc, using as standard 
pilot frequency from another syste , 
which may be safely bridged off in 
high impedance input pad of the 42 
transmission measuring system, pro e 
ing as follows: 

(a) Insert the four prong adap e 
plug, 312A, into the EQ-LI 

jacks at the output sealed tes 
minal on the other system. At 
terminal office insertion woul 
made into the REC .AMP OUT - GR 
IN jacks. 

(b) Insert into the 312A plug 
308A plug on the LEV MEAS 

of the 42A transmission measur 
· - system. 

l c) At the PAD OUT or MEAS TRK 
jacks, as provided, on t~e 

measuring system patch to the 
ohm jacks of one of the 135: 6 
repeating coils in the 30A set. 

(d) Patch the 600-ohril. jacks fr 
repeating coil to the TST 

jacks at the test amplifier in 
42A measuring system. 

( e) Terminate the TST Mt:.P 
of the test amplifier 

323A, 135-ohm. plug. 

(f) Insert into the 323A plug 
308A plug at one end of a 

cord and connect the 305A plug 
the other end of the cord too 
of T and R jacks on the portab 
voltage test set J68602AH (0-4 
scale). 

47 
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(g) Patch from the other(mu.lti 
and R jacks on the voltage 

set to the OUT jacks of the 17 
cillator. If the J68602AH tes 
is not available the o-5 volt 
voltmeter on the limiter circu· 
be used with suitable long cor 
being provided. 

(h) Slowly adjust the freq_uenc 
ting on the 17B oscillator 

a beat of less than 2 per seco 
obtained on the voltmeter for 
particular pilot frequency of e 

( 5) With the 17B oscillator now ca 

47 

brated for the 56, 28 or 12 kc 
q_uency, as desired, disconnect the ~~~~1~ 
brating cord from the l?B oscillate 
jacks and patch these jacks to the 1rnrn1r.-v,.~ 

UATOR IN jacks on the 30A set. Set 
oscillator to a minimum output and 
attenuator to a maximum setting. 

( 6} Patch from the ATTENUATOR OUT 
on the 30A set to the EQ, jack 

the input sealed test terminal for 
deviation regulator to be tested. 

(7) Patch from the E~ jacks at the 
put sealed test terminal, or 

OUT jacks at a terminal office, to 
10 db pad IN of the 30A set. 

(8) Patch from the 10 db pad OUT j 
to the SW .AIYlP IN jacks on the 

liary switching amplifier. 

(9) Patch from the SW .AMP OUT jac 
this switching amplifier tot 

thermocouple jacks on the 30A set. 

(10) With a 2PlD cord patch from t 
jack of the 0-5 volt a-c vo1t.m~~~1

~ 

in the limiter circuit to the A jac , 
corresponding to the pilot frequenc 
test, in the control circuit. 

(11) Place a 113A resistance in eac 
the tube positions in the cont 

circuit of the two pilot freq_uenci 
under test. 
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(12} Operate one 10 db meter protea 
key on the 30A set thermocoupl 

decrease the attenuator setting in 
30A set to obtain a reading on the 
of (G-41) db, where G is the gain o 
auxiliary switching amplifier as dee 
mined in Item ( 1) ·• The out put fro 
deviation regulator will then be -1. 
dbm. 

(13} Remove the 2580 plug from the ~ 
jack of the control circuit. 

(14} Remove the resistance shunt fr 
terminals 1 and 2 of the therm· 

corresponding to the pilot frequenc 
test. 

(15) Adjust the appropriate one of 
gain bias potentiometers H, J 

H for the 12 kc pilot, J for the 28 
pilot and K for the 56 kc pilot to 
obtain the reading of (G-41) db on 
thermocouple meter with one 10 db p 
tion key operated. The sensitivity 
then adjusted to the normal -11.0 d 
the output of the deviation regulat 

{16} Record the thermistor heater v 
age. This is the heater volta 

which gives a thermistor resistance 
to the test resistance of 250 or 50 
as used in this test. 

(l?) Proceed with the regulation ac 
measurement of Paragraph 5.28 

the particular frequency just adjus 
for sensitivity, before changing to 
another pilot frequency. 

5.28 Procedure - Regulator Accuracy 
ment - See Fig. 8 

(1) Increase and decrease the atten 
tion, from the value found tog 

-11.0 dbm output, by the amount sho 
the requirements table below. 
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Reguirements: The changes in out 
level produced by the indicate 
,changes in input level are not 
exceed the values given in.the 
lowing table. 

Regulation Accuracy Requirements 

( 60N) 
rans-
ormer 
Ta 

4 

5 

Change in 
InEut Levels at 

56 kc 28 kc 12 kc 

± 5.0 db ± 5.0 db ± 3.0 db 

± a.o db ± 6.0 db ± 4.0 db 

(2) Make similar sensitivity and 
lation accuracy measurements 

each of the other two pilot freque 

(3) Restore all 

(E) Limiter Circuit 

(1) Connections From Control Circuit to 
stars ot :miter Circuit 

5.29 It is the purpose of the gain dev· 
limiter circuit to prevent an exc 

increase in gain as a result of failure 
pilot frequency or of the regulating eq 
ment. This is accomplished by means of 
shunting effect of the A varistor toget 
with the distribution bus and its assoc1~~ 1

"'1'1
1 

varistors, across the heater of each re 
ing thermistor. This becomes effective WbllEml 
the voltage across the thermistor heate 
comes abnormal. Optional connections a 
provided to the. limiter circuit so that 
will not limit the heater voltage to su 
extent as to impair compensation for norm~ 
variations of the individual circuits. ~ 

5.30 The limiter circuit is not specif 
when the number of circuits which 

connect to a common limiter distributio 
is less than five. 

47 
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5.31 In general, the connections from 
control circuit to the A varistor 

42 47 

the limiter circuit should be made in acldd:rtaJ~ 
ance with the instructions of this para~-·--­
The deviation regulators on all pairs s 
be working norm.ally and all systems sho 
in normal working condition at all prev· 
repeater points at least. as far back as 
previous deviation regulator and prefer 
far back as the transmitting terminal. 

5.32 It will be assumed in this instru 
that the system is available for 

purposes and has been properly lined up 
points between the transmitting te~mina 
the repeater or receiving te~minal unde 
If this is not the case, the equivalent 
tion for the adjustment of the limiter 
can be obtained by transmitting in turn 
pilot frequency to the line at the prev· 
deviation regulator point at the nomina 
of -11 dbm. 

5,33 Apparatus 

1 - 2PID Cord Assembly (P2A Cord 
347A Plugs at each end) 
2580 Plugs, one per system 
to limiter circuit. 
Soldering Equipment 

5,34 The procedure is given using the 
pilot frequenQy as an example, Th 

cedure for each of the other pilot frequ 
is similar when appropriate changes are 
according to the frequency under test. 

5,35 Procedure: 

(1) Plug off the gain deviation limi e 
circuit by inserting 2580 plugs · 

the B jacks of the control circuits ~~1~~~ 
ciated with the particular limiter c 
cuit, 

(2) With a 2PID cord patch from the 
of the 0-5 volt voltmeter to th 

jack of the thermistor heater assoc· 
with the 12 kc pilot frequency. 

(3) Measure and make a record of th 
voltage, 
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(4) 1iake similar measurements and re,~~~·~'g 
of the a-c voltages across the 

of the ~2 kc pilot frequency therrni"'' ... ,,. ..... .,. 
of each of the other deviation regu 
in the office. 

(5) Compute the average of all the 
ages measured on the 12 kc pilo 

quency thermistors. Compute the diflflell'l-1 
ence in voltage of the deviation re 
in question from the average of all 
voltages. Determine the per cent d •i-f'l.f'll.,J.,,.._J 

ence, that is, the per cent change 
age from the average voltage, by ta· 
the difference in voltage between t 
average and the individual voltage 
by the average voltage, this ratio 
multiplied by 100. Make connection 
the deviation limiter according to 
VII. I 

(o) Make measurements, computations 
connections for each of the oth 

pilot fre~uencies in a similar mann 

TABLE VII 

Choice of Limiter Circuit 

o Change in Voltage 
from Avg. Voltage 
( _Avg.Volt. - Individual Volt.x l00) 
- Av • Volt . 

Less than 20% 
20 to 50% 

Greater than 50% 
(7) Remove all 2580 plugs and resto 

connections. 

(2) Ef imiter Circuit 
Ga ilot Has Not Fa 

5.36 If the connections are properly 
the limiter circuit and it normal l~zlat1la~ 

mission is occurring over a given pair, 
addition or removal of the limiter oirc 
from this pair should not produce an ex 
change in gain of the amplifier (See Ta 
VIII). This.may be checked convenientl 
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measurements of the pilot level at the o 
of the amplifier. The m.easurements shou 
nade at a time when all other circuits a 
normal operation and are normally conneo 
the limiter circuit, preferably at a ti 
the cable temperature is very high or ve 
low. 

5.37 Apparatus: 

1 - 42A Transmission Measuring 
1 - 312A Plug 
1 - 258C Plug 

5.38 Procedure: 

(1) Remove the limiter circuit from 
·appropriate thermistor of the pi 

frequency under test by inserting th 
plug into jack B. 

(2) Measure the pilot level by means 
the 42A transmission measuring s 

at the output of the deviation regul 

(3) Restore the connection to the 11 
circuit by removing the 2580 Plu. 

(4) Again measure the pilot level at 
output of the amplifier by means 

the 42A set. 

Reguirements: The change in pilo 
level produced by the addition 
limiter circuit should not exoe 

47 

db when all pairs are operating HILJ!~-, 

mally. 

(3) Deviation Re ulator Gain Resultin F 
Plot Frequency Failure 

5.39 In any trouble condition which cau 
failure of the pilot frequency the 

i1ro.1ter circuit will limit the resulting 
crease in amplifier gain. The amount, of' 
ing obtained may be checked by artificia 
producing a failure of the pilot frequen 
observing the change in gain which resul 
the amplifier. 
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5.40 Apparatus 

1 - 42A Transmission Measuring 
1 - 312A Plug 

5.41 Procedure 

(1) Measure the pilot level at the 
of the deviation regulator with 

control circuit working n9rmally. 

(2) Produce a failure in the contra 
cuit by removing the grid clip 

the grid of the appropriate one of 
2, 3 or 4 depending upon the pilot 
quency under test. 

(3) Measure the pilot output level 
pilot frequency under test of a 

mally working deviation regulators 
nected to the particular limiter. 

Requirements: The increase in 
should not exceed that given 
Table VIII. 

(4) If the above requirements are n 
either the pair-to-pair transmi 

variations are excessive or the var 

42 

are defective and resistance measur 0
~~>/rl~ 

should be made of the varistor unit 
specified in Part 6. If these resi 
values are satisfactory and if the 
requirements are not met, then it i 
able that the trouble is not with t 
limiter circuit but is due to some 
in the transmission characteristics 
this pair. 

47 

CTION E34.561 

Page 60 



OE-436 42 
(8-39) 

TABLE VIII 
of Limiter Circuit on Amplifier 
in Gain Resulti From a Pilot.F 

Cable 
Temperature In Am 
At Time of Connection Whose 

Failure to Varistor Has F 

l?. -c Ave. lT 
(Slope) 2T 
(Cont ol) 

56 
(Flat 
(Cont 

3T 

Max~ lT 
2T 
3T 

C Ave. lT 
e ) 2T 
ol) 3T 

Min. lT 
2T 
3T 

C Ave. lT 
Gain) 2T 
ol ) 3T 

Min. lT 
2T 
3T 

(4) Manual Control of a System 

5.42 If a failure occurs in a deviatio 
iator, or if a change in gain is d 

for testing purposes, or if for any reas 
the a-c voltage on a thermistor heater i 
creases abnormally the gain may be resto e 
its normal value or adjusted as desired, 
connecting the TCl, TC2 or TC3 potentiO""~==•~ 
across the heater of the thermistor. If 
heater is still connected to the limiter 
cuit, then the .potentiometer vdll also r 
the errors in gain produced in other amp 
tiers connected to the sarae limiter circ 

47 
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ain -· db 
Failure 

B 
In Other 4 
Amplifiers 

Connected to 
Same ·Bus 

0.4 
0.3 
0.2 

o.4 
0.3 
0.2 

0.4 
0.3 
0.2 

o.4 
0.3 
0.2 

006 
o.4 
0.2 

0.6 
o.4 
0.2 
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5.43 ·when jack Rl of the potentiometer· 
used for connection of the potentiw.v.,.--, 

to a thermistor heater, the a-c voltage 
still be measured by making the voltmete 
nection to jack R2 of the potentiometer 
stead of to the A jack of the thermisto 
heater. 

5.44 Two methods of' adjustment of the 
tiometer are given:. 

(1) On the basis of equal thermisto 
heater voltages. With this adj 

ment, the heater voltage is made eq 
the average of the heater voltages 
other pairs. It is then possible t 
tain the connection to the limiter 
This adjustment is usu.ally preferab 
the line and amplifier are normal b 
trouble exists in the control circu· 

(2) On the basis of equal pilot lev 
the amplifier output·. With thi 

justment, the amplifier is made to 
ate at the correct output level, a 
its gain may differ from the gains 
other amplifiers, because of a dif 
line loss. The limiter should 
be disconnected in this case. 

5.45 Apparatus 

1 -~ 42A Transmission Measuring Sy 
2 - 2PID Cord Assemblies (P2A Cor 

347A Plugs at each end) 
l - 3P20B Cord Assembly (P3P 

305A Plugs at each end) 
l - 312A Plug 
3 - 2580 Plugs 

5.46 Procedure: Adjustment on Basis of 
Thermistor Heater Voltages. 

(1) Disconnect the regulator contro 
cuit of the system under test b 

serting 2580 plugs into the three B 

47 
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(2) With the 2PID cord, patch 
jack on the limiter panel 

jack of the regulator control 
whose voltage is excessive. 

42 

(3) Measure the thermistor heater v 
ages of the corresponding therri · s 

of each of the other working syste 

47 

This may be done 1µ each case as fo,uLL.•=~• 

(a) With the 2PID cord patch fro 
V jack of the 0-5 volt volt 

to the A jack of the correspondi 
control circuits of other syste 
associated with the limiter circ 

(b) Note the heater 

(c) Remove the patch from the V j c 
to the A jack. 

(4) Determine the average voltage o 
the readings of the thermistor e e 

voltages excluding the reading oft e 
regulator control circuit which is 
manually adjusted. 

(5) Patch the 2PID cord from the R2 
to the V jack on the limiter pa 

(6) Adjust the TCl, TC2 or TC3 pote 
meter so that the voltmeter re 

average voltage determined in Item 
above. 

(7) Leave the 2PID cord patched fr 
Rl jack to the A jack of the r 

lator control circuit. 

(8) Remove the patch from the V ja 
the R2 jack. 

5.47 Procedure - Adjustment On Basis o 
Pilot Levels at Amplifier outputs 

(1) Disconnect the control circuit 
system under test by inserting 

Plugs into the three B jacks. 
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A 

(2) With a 2PID cord patch from an 
jack to the A jack of the regul 

control circuit whose voltage is e 
ive. 

(3) Connect a 312A 4-prong adapter 
in the EQ - LINE jacks at the o 

sealed test terminal for a repeater; 
the REC AMP OUT - GR DEM IN jacks 
terminal. 

(4) Insert the 308A plug on the LE 
cord of the 42A transmission mes 

ing system into the 312A plug. 

(5) Adjust the TCl, TC2 or TC3 pote 
meter to give a reading of zero o 

the meter of the 30A set in the 4 
measuring system for a required out 
-11 dbm. Adjustment could likewise 
made for any other required output. 

DIRECT CURRENT TESTS 

Resistance Measurements 
Test and Aux. Switohin 
Control Circuit· and i 
works and Deviation Equa 

6.01 Circuit troubles in carrier ampli 
will ordinarily be discovered as 

sult of routine level checks and vacuum 
tests. From a knowledge of the nature 
·trouble, reference to the circuit drawi 
indicate the desirability of making cer 
measurements. In locating specified ci 
elements which may be in trouble, d-c r 
ance measurements in addition to the va 
tube tests may be found useful. For co 
nient reference, limits are given here 
number of resistance measurements to be 
with an ohmmeter. 

6.02 Apparatus 

l - KS-8295 Volt-ohmmeter 
6 - 2580 Plugs 

47 

CTION E34.561 

Page 64 



OE-436 
(8-39) 

6.03 Procedure 
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(1) Insert 2580 plugs into the three 
jacks of the control circuit. 

(2) Insert 2580 plugs into the FIL j 
of all tube circuits associated 
the deviation regulator under te 

(3) Remove filament and plate batter 
fuses from all tube circuits und 
test. 

Note: This procedure unbalances 
load in the battery at auxilia 
tions and the time during whic 
is off should not exceed 2 hou 
less the battery is readjusted. 

(4) Measure the resistance of the v 
circuit elements with the volt-o 

meter. The ohmmeter scale giving t 
greatest sensitivity should be used 
each measurement, except where othe 
specified. 

' Caution: In order to avoi 

the volt-ohmmeter shoul 
for all resistance te 
limits the d-c testin 
less than 5 volts. 

(5) Where requirements of O~l ohm a 
given continuity tests may repl 

ohmmeter tests. 

Requirements: Resistance limit 
given in appended Tables as f 

Line Amplifier 
Twist, Test and 
Amplifiers 

Control Circuit 
Regulating Networks and Devi­

ation Equalizers 

47 
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{B) Resistance Measurements In Thermisto 
Varistors 

6.04 Since the resistance of a therfilist 
varistor is a function of the appl 

voltage and of the ambient temperature, 
rather difficult to obtain accurate info 
tion concerning the characteristics oft 
unit except under controlled laboratory 
conditions. However, if a particular u 
neither open-circuited nor short~circui 
if its resistance value is of the same o 
of magnitude as the resistance of other 

47 

lar units, it is very probable that it i 
satisfactory working condition. The oh~•~o1-t·1

~~ 

tests specified in this section should b 
satisfactory for this purpose. 

6.05 Apparatus 

l - KS-8295 Volt-ohmmeter. 
Soldering Equipment. 

6.06 Procedure - for Thermistors: 

(1) Disconnect all leads from the 
mister terminals. 

(2) Measure the resistance between 
nals land 2 of the thermistor 

(3) Measure the resistance between 
nals 3 and ·4 of the heater. 

Requirements: 
(1) Thermistor bead resistanc 

5,000 ohms to 50,000 ohms 

(2) Heater resistance= 200 o 
15%. 

6.07 Procedure - For Varistors 
tion Limiter Circuit 

(l) Disconne~t all leads from 
nals of the A varistor. 

(2) Measure the resistance {on the 
sistance scale of the ohmmeter) 

tween terminals 3B and lT, between 
2T, and between 2T and 3T. 

Reguirements: The resistance 
case shouLd be between 4 ohms 
obms, when measured on the lo 
sistance scale (the ohmmeter 
voltage being 4.5 volts). 
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TABLE ll 
OHMMETER TESTS ON LINE AMPLIFIER (SD-64337•02) 

(A) Transformers, Networks, Equalizers and Thermistor ~ot Included 

From 
Apparatus 

FIL ACT TST Jaok 
" " " " 
" " " rt " .. " .. 
" " " " 
" ,4t " " 

" " " " IN Input Trans. 
INST 1 Network 
INST 2 Network 

" " Socket 1 
EQ.L Equalizer(Y wiring 

used) 
EQ.L Equalizer(Y wiring 
EQ.L Equalizer 
FLT Retard 
IN Input Trans. 
Terminal Strip 

" It 

EQ.L Equalizer 
It " 

TH Thermistor 
Terminal Strip 

" It 

" It 

" It 

" " 
" " 
" It 

" " 
It " 

" " 
" It 

" " 
" It 

" " 
" It 

" " FIL ACT TST Jaok 
" " " " IN Input Trans. 
" It It 

" 
" It 

" 
" 
" OUT output Trans. 

" " " EQ.L Equalizer 

not 

used) 

Measure 

Term. 

2 
6 
2 

10 
4 
4 
9 
5 
1 
3 

·1 
SC 

5 

5 
7 
1 
5 
l 
l 
7 
7 
1 
l 
1 
l 
l 
1 
l 
l 
1 
1 
1 
1 
l 
1 
1 
1 
2 

11 
11 

2 
3 
5 
1 
4 
1 
4 
4 

0 
Apparatus 

FIL ACT TST Jack 
" " " " 

" 
" 
" 

" " 
" " 
" " 

" 
" 
" Socket 2 

Terminal Strip 
Kl Network 
Socket 3 
FIL ACT TST Jack 
Terminal Strip 
Socket 2 
Socket 3 

Socket 3 
IN Input Trans• 
FLT Retard 
Panel 
IN Input Trans. 
" " " 

TH Thermistor 
" It 

" " Rl Condenser 
Tl Condenser 
FIL ACT TST Jack 
" " " " 
" " " " IN Input Trans. 

Cl-C2 Condenser 
C3-C4 Condenser 
C7-C8 Condenser 
Socket l 
Socket 2 
Shield for Tube l 
Shield for Tube 2 
Shield for Tube 3 
OUT Output Trans. 
FIL ACT TST Jack 
EQ.L Equalizer 
07 Condenser 
Tl Condenser 
Rl Condenser 
ClO Condenser 
Connecting Ckt. 

" " 
" " 
" It 

06 Condenser 

1 
5 
3 

11 
5 
C 
3 
3 
G 
8 
8 

SC 
K 

K 
5 
2 

2 
3 
l 
2 
3 

Bottom 
Bottom 

2 
5 

12 
s 

Middle 
Middle 
Middle 

SP 
SP 

Base 
Base 
Base 

s 
10 

5 
Top 
Top 
Top 

Left 
Tip 

Ring 
Tip 

Ring 
Bottom 

(B) Transformers, Networks and Equalizers 

Kl Network 
It " 

IN Input Trans. (See Note 1) 
" It " ( " " 1) 

3 
4. 
1 
3 

Socket l 
Kl Network 
IN Input Trans. 

" It It 

C 
l 
2 
4 

Limits - Ohln.s 
Min; Mai. 

90 
900 
900 

13 
90 

550 
900 
630 
450 
900 

45 
225 
350 

0 
Open 

,55 
400000 

-4500 
4500 
1800 
3500 

800000 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

10 
640 
0.5 
o.5 

110 
1100 
1100 

17 
110 
660 

1100 
770 
550 

1100 
55 

275 
450 

l 
Open 

85 
600000 

5500 
5500 
2200 
4500 

1200000 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
1 
l 
l 
l 

20 
790 
1.5 
1.5 
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rom 
Apparatus 

IN Input Trans. (See Note 2) 
" " It tt tt n 

" " Tap 6. " " 3 
" " Tap 7 " " " 
" " " " " 4 

INST 1 or INST 2 
" " .. 
" " " EQ.L Equalizer All Types 

" " " .. 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

" 
" 
" 
" 
" 
" .. 
" 
" .. .. 
tt 

" 
" ,. 

" 
" 
" 30A 

" 
" 30B 

" 
" 300 

" .. 
30D 

" 
" OUT Output Trans. 

" " ... 
" 
" 

" .. " 
" 

" 
" 
" 

(See 
( " 
( " 
( " 

Note 1) 
" 1) 
" 5) 
" 5) 

TABLE IX (Continued) 

Measure 

2 
3 
7 
6 
6 
l 
3 
2 
l 
3 
4 
6 
8 
l 
2 
2 
l 
2 
2 
l 
z 
2 
l 
2 
2 
l 
3 
l 
4 

Panel 
Panel 

Apparatus 
0 

Tube l Grid Cap 
" " " IN Input Trans. 

INST l or INST 2 (Resp) .. .. .. .. .. .. 
EQ.L Equalizer All Types 
" " " " 
" 
" 
" 
" .. 
" 
" 
" 
" tt 

" 
" 
" 
" 
" 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" " 

" -n 

" 30A 

" 
" 30B 

" " 30C 
" 
" 30D 

" 
" OUT Output Trans. 

" " " Panel 
" 

" It 

It 

Term. 

6 
2 
4 
4 
2 
5 
6 
8 

10 
9 
9 
3 
9 
9 
3 
9 
9 
3 
9 
9 
3 
2 
4 

Notes: (l) Measure with the ohmmeter set at BXJ.O to avoid excessive current. 

(2) Disoonneot leads land 4 of IN Input Transformer. 

SECTION E:34.561 

Limits - Ohms 
Min. Max. 

Open 
Open 
7000 
7000 

250 
2700 

38000 
Open 

90 
Open 

650 
780 

1700 
500 
550 
105 
325 
400 
120 
525 
600 
120 
350 
430 

90 
l 
l 

Open 
Open 

Open 
Open 
8000 
8000 

500 
3600 

46000 
Open 

160 
Open 

770 
950 

2200 
750 
830 
125 
500 
600 
150 
825 
900 
150 
560 
660 
110 
2.5 
2.6 

Open 
Open 

(3) Conneot to te~inal of IN Input Coil first, then to grid oap of tube and main­
tain continuous oonneotion until reading is made. 

(4) This test should never be made preceding the test of terminals 5 or 7 of the IN 
Input Coil. Measure with ohmmeter set at RXlO, 

(5) Disconnect :1eads to l and 4 of OUT Output Transformer. 
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SECTION E34.561 

TABLE X 
OHMME'fER TESTS ON TWIST AMPLI~IER (SD-64329-03) AND ON TEST AMPLIFIER 

AND AUXILIARY SWITCHINJ AMPLIFIERS (SD-64329-02) 

(A) Transformers and Networks not Included 

Apparatus 

FIL ACT '1'5T Jaok 
" " " " 
" 
" 
" 
" 
" 

" 
" 
" 
" 
" 

" 
" • 
" 
" 

" i 

" 
" 
" 
" 02 Condenser 

Terminal Strip 
PLT Retard Coil 
" " " FIL ACT TST Jaok 
" " " " 07 Condenser 

" Terminal Strip 
" " 
" " 
" " 
" " 
" " " .. 
" " " " 
" " " ·" 

Terminal Strip 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " Terminal Strip 

FIL ACT TST Jaok 
" " " " IN Input Trans. 

OUT output Trans. 
IN Input Trane. 
" " " OUT Output Trans. 
" " " 

rom 
Measure 

Term, 

1 
11 
11 
11 

6 
5 
g 

Lower 
8 
1 
l 

10 
8 

Left 
Left 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
8 
2 
2 
2 
6 
4 

lT 
1 
4 

To 
Apparatus 

FIL ACT TST Jack 
Socket 1 
IN Input Trans. 
l!'IL ACT TST Jaok 
" " " . " 
" " ·n " 

Terminal Strip 
INST 2 Network 
Socket 2 
Socket 3 
PLT Ratard Coil 
Terminal Strip 
INST 2 Network 
FIL ACT TST Jaok 
Sooket 2 
IN Input Trans. 
" " " 
" It 

FB Network 
" " " " 

" 

01-02 Condenser 
Sooket 2 
05-06 Condenser 
07-08 Condenser 

" " 03-04 Condenser 
D Resistance 
C " 
l!'IL ACT TST·Jack 
" " " " OUT output Trans. 

Shield for Tube l 
It " " 2 
" " It 3 

Ground (Panel) 
" 09 Condenser 

Socket 1 
F.B Network 
Socket 3 
Connecting 0kt. 

" It 

" 
" 

" 
" 

(B) Transformers and Networks 

IN Input Trans. (See Note 1) 
" " " (See Notes 1&2) 
" " " (see Notea 'J.&c-2) 
" " " 

INST 1 Network 
" " 
" " 
" " 

3 
3 
4 
5 
1 
1 
5 
5 

IN Input Trans. 
" " " 
" 
" 

" It " 
" INST l Network 

" " 
" It " 

" 

Term. 

2 
C 
5 

10 
5 
4 
3 
1 

SC 
0 
2 
2 

.3 
5 
C 

lT 
s 

Ord.Lug 
6 
s 

Ord.Lug 
Middle 

SP 
Middle 
Middle 

Ord.Lug 
Right 

Left 
Left 

5 
12 
s. 

Base 
Base 
Base 

Left 
SP 

5 
p 

Tip 
Ring 

Tip 
Ring 

lT 
2 
3 
6 
5 
2 
4 
2 

Limits - Ohms 
Min, Max, 

90 
630 

37 
12 

900 
90 

900 
1150 

46000 
470 
105 

7 
900 
540 
180 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Open 
0 
0 
0 
0 
0 
0 
0 
0 

160 
0 

1.5 
15000 
90000 
35000 

0.4 Meg, 
Open 

110 
770 

45 
18 

1100 
110 

1100 
1430 

56000 
670 
160 

18 
1100 

660 
220 

1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
l 
1 
1 
1 
1 
l 
1 
1 

Open 
1 
1 
1 
1 
1 
1 
1 
1 

200 
1.5 
3.5 

25000 
110000 

45000 
0.6 Meg, 

Open 
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TABLE X (Continued) 

Measure 
rom 0 

AEEaratus Term, AEEaratus Term. 

INST 2 Network 1 INST 2 Network 2 

" It 3 " " 4 
It 11 2 tt ,. 

4 
OUT BR Network l OUT BR Network 2 
OUT Output Trans, (See Note 2) 5 OUT Output Trans. 6 

It " " (See Note 2) l " " It 2 
" tt " (See Note 2) 3 " It " 4 
It It It (See Note 2) lT It " " 3T 
" It " (See Note 2) 2 " " It lT 
" " " (See Note 2) 3 " " " 3T 

F13 Network l FB Network G 

" " 2 ,. 
" G 

" It (See Note 3) 5 " " 6 
" " (See Note ~t 4 " " & 

" " (See Note 4 " " 5 

Notes: (1) Disconnect leads to 4 and 2 of the Input Transformer, 

(2) Measure with the ohmmeter set at RXlO to avoid excessive current. 

(3) Disconnect leads to 4 am 5 of FB network of Test Amplifier 

SECTION E34.561 

Limits - Ohms 
Min. Max. 

' 
'· 19000 £3000 

70000 90000 
Open Open 

. 14 20 
11 23 

3 e 
5 a· 

3.1> 6.5 
0 o.5 
0 o.5 

2.,5 5 
2.:; 5 
260 320 
260 320 

85 105 

Page 70 



SECTION E34.56l 

From 
A:e:earatus 

Terminal Strip (See 
FIL ACT TST Jack 
Cl-C2 Condenser 
F Retard 
Terminal Strip 
Socket 1 
G6KC Varistor 
28KC Varistor 
12KC Varistor 
Terminal Strip 
Terminal Strip 
Tube 2 (See Note 2) 
Tube 3 (See Note 3) 
Tube 4 (See Note 4) 
56KC OUT Trans. 
28 KC OUT Trans. 
12KC OUT Trans. 
Terminal Strip 
Terminal Strip 
Terminal Strip 
60-0ycle Trans. 
60-Cycle Trans. 
Cl-C2 Condenser 
Cl-02 Condenser 
FIL ACT TST Jack 
Terminal Strip 

" " 
" " K Pot. 

J Pot. 
H Pot. 

TABLE Il 

OHMMETER TESTS ON PILOT CHANNEL CONTROL CIRCUIT 
(SD-64395-01) 

Measure 
To 

Term, A:e:earatus Term. 

Note l) A4 Tube 1 Grid Lead 
1 Terminal Strip A5 

Middle F Retard 1 
1 F Retard 2 

A2 Socket 1 SC 
SC Socket 1 p 

2 56KC Varistor l 
2 28KC Var is tor 1 
2 12KC Varistor 1 

BS Terminal Punching K4 
Bl Terminal Punching K4 

Grid Lead FIL ACT TST Jack 7 
Grid Lead FIL ACT TST Jack 8 
Grid Lead FIL ACT TST Jack 9 

4 Socket 2 p 
4 Socket 3 p 
4 So eke t 4 p 

B7 Terminal Strip B4 
B6 Terminal Strip B3 
B5 Terminal St:t-ip B2 

1 60-0ycle Trans. 2 
Grd.Lug 60-Cycle Trans. 4 

Bottom Socket 1 SC 
Grd.Lug Terminal Strip A8 

12 Panel 
BS C3 Condenser Bottom 
BS 04 ·" Bottom 
BS 05 n Bottom 

3 C5 " Top 
3 04 " Top 
3 C3 " Top 

Limits 
Min. 

750 
90 

450 
95 

225 
60 
30 

150 
170 

16000 
14500 

700000 
900000 
700000 

600 
600 
600 

6 
6 
6 

20 
20 

0 
0 
0 
0 
0 
0 
0 
0 
0 

Motes: 1. Measure with the ohmmeter set at RXlO to avoid excessive current. 

2. Connect terminal 3 of K potentiometer to terminal 7 of FIL ACT TST Jack. 

3. Connect terminal 3 of J potentiometer to terminal S of FIL ACT TST Jack. 

4. Connect terminal 3 of H potentiometer to terminal 9 of FIL ACT TST Jack. 

.. Ohms 
!lax, 

950 
110 
550 
125 
275 
100 

60 
210 
230 

19500 
19000 

1500000 
1800000 
1500000 

770 
770 
770 

14 
14 
14 
40 
40 

1 
l 
1 
1 
1 
1 
1 
1 
1 
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OE-436 
(8-39) 

TABLE XII 
OIDl®.1ETER TESTS ON REGULATING NETl!-!ORKS 

AND DEVIATION EQ,UAI..IZERS 

(A} 173A SL Network 
Measure 

Be ween Terminals 

1-2 
2-4 
6-8 
3-6 
5-8 

1-2 
2-4 
6-7 
6-8 
6-9 
6-10 
5-6 
4-6 

1-8 
1-11 
2-8 
2-12 
3 ... 4 
4-6 
5-6 
4-11 
7-8 
8-9 
9-10 
8-11 

(D) 340 

1-3 
1-5 
3-5 

(Bl 174A BU Network 

( C} 50A ADE Egualizer 

125 
165 
110 

115 
100 
740 
450 
85 
90 

750 
.340 

1030 
300 
-

0 
440 
600 

1380 
0 

280 
330 
145 

1030 
(PJ/fP DEV) (EQ.L O )Equalizer • .hlFR. DISC. 

250 
330 
330 

42 

(E) 34D (Al.1P DEV)Eq_ualizer (Er D ) • MFR. DISC. 

2-4 0 
2-6 900 

(F} 34A (CDE) Egualizer 
1-3 0 

(G} 34B (ODE} Egualizer 
1-2 110 
l-3 2700 

BELL TELEPHONE LABORATORIES; INC. 
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