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Contents = Continued
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(D) Regulator Sensitivity and Regulaw=
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6s DIRECT CURRENT TESTS
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Line, Twist, Test and Aux, Switc
ing Amplifiers; in Control Cire
cuit; and in Regulating Networks
and Deviation Bqualizers

(B) Resistance Measurements in
Thermistors and Varistors

l, GENERAL

1,01 This Section descrives the methed

making tests and adjustments on t
deviation regulator for Type Kl carrier
tems and gives the reéguirements to be m
pach test, The system lineup procedurse
contained in an E34 Section covering th
overall system,

1.02 This issue replaces Issue 2, dats
May, 1941, whioch was rated Provis
and was glven limited distribution. Ad
tions and changes have been made in the
cedures and requirements to extend and

¢clarify their application.' The more impp

ant changes and additions are as follow

(1) Additional tests have been sp

fied for the grid bvattery sup
and the a=¢ supply for the contro
circult with Figse 2 and 3 added.

(2) Changes\covering corrections
clarifications in gain requir

ments tables have bosn made; forme

Tables I1, 111, 1V 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.

47

]

g mo

ST i
ke
¥

o

()
[¢]

=)
e

B

OH T 5

[4]
=
(53
£

5O v s

SIECTION E34,561

Page 2




OE-436

(8-39) 42 47

SECTION E34.561
(4) Gain measurements have been addpg|t

cover the auxiliary switching ampii
fier.

(2]

(5) Restrictions are given on the i miajm
60 cycle a-c voltage which may
used on the control circuit.

|22
[©]

(6) Changes have been made in the plrocel
dures and requirements on the pilpf

filter measurements.

(7) Changes have been made in the prpcer
dures and requirements on the reg =

tor sensitivity and regulation accurgpll,

with the former Fig. 6 replaced by Figl| Ble

(8) amplifier gain measurements with
feedback have been cmitted as thies
1%

P @ cf

tegsts were not found to have field al
cations.

(9) Additional requirements are given
under d-c¢ resistance measuremenfis| ip-

cluding requirements on the regulating

networks and deviation equalizers.

1.03 For the purpose of this Section, the

term "deviation regulator" is used [t
designate the assembly of equipment consjil
of line amplifier, twist amplifier, equeflii
control circuit, and other apparatus usegd
provide amplification, equalization, and
channel regulation at a repeater point o
ceiving terminal of a type K1 carrier sys

v
[77)

Lr |
[0) g’i-ﬁd'\‘l cF O
Q (:)...lo(p_l.
[]

1,04 In applying the methods it will be n
egsary to be familiar with the avalillable;

descriptive information covering the deviatii

regulator and testing apparatus.

1,05 Certain testing methods are given mhich
although not ordinarily required in |clop-

nection with service maintenance, may be |help-

ful in conducting trouble investigations.

1.06 When referring to various types of]| tlagt-

[~ o)

ing equipment and auxiliary equip
such as cords, plugs, meters, etc., the st%nd-
ard name is used and the code of the latiegt
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type is given. Other types of equipment
apparatus may be used if they accomplish
desired results. If substitutions are no
permissible this is so stated. -

O
[l
®

1.07 Testing power above or below 1 mil{llimatt

is stated in dbm, that 1s, for example,
testing power of 10 db above 1 milliwatt i
stated as +10 dbm and testing power of 10 [db
below 1 milliwatt i1s stated as =10 dbm.

1.08 The oscillator output impedance shioulid
be set for 135 ohms for all tests [lilgted
herein,
1.09 In making measurements using the atitienu-
ator and meter of the 30A Transmisgijon
Measuring Set in conjunction, it 1s not jglways
possible to obtain a zero db reading on [the
meter, When this occurs, the measured value
1s the setting of the attenuator correctigd [flon
the reading of the meter. Unless otherwiss
specified, if the reading of the meter is
above zero db it should be added to the [gtiten-
uator setting while, if it is below zerqg |db it
should be subtracted from the attenuatorn |get-

ting to give the measured value.

2. TESTS AND ADJUSTMENTS - GRID BATTERY A -G
SUPFLY

(A) Grid Battery for Amplifiers

2.01 Common grid battery supplies are us
provide grid bias for the 311lA outpu
tubes of the following amplifiers:

ot O

(1) Line amplifier, operating on equglilzen
taps 6 or 8,

(2) Twist emplifier
(3) Auxiliary switching amplifier
(4) Test amplifier ' |

(5) Trensmitting amplifier (at termingls)

Page 4
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' To Grid Circuits To Grid Circuits
of Odd Numbered of Even Numbered
vémplmers . Amﬂiﬁers
% é J %
e o
V%r*‘ L % TQ}\
(Trns.) - o ) s Ol (Trns.)

s 41,

i3 %L T QS
M (T)T

Voltmeter (Bat. Test) I » (Bat. Test) Voltmeter
Relay W e - o—, Relay
T o
D 1 16.5 165" Lo/
2, b Y -
‘ S W o] o] %
' =24
é:r?q = inem) N
I o o
! ! | I
To T FOR ODD FOR EVEN . = To
Ah"n{—F:qEDiﬁ! NUMBERED NUMBERED ' ) Alarm
|
Bell Alarm AMPLIFIERS AMPLIFIERS Alarm Lf_ Bell
. Lamp . lamp — 1
I =

Fig., 1 - Grid Battery Supply Circuilt far
Amplifiers

2.02 A separate grid battery supply is

vided for each 21 or less carrier
tems (both directions of transmission).
battery supply consists of two separate
of batteries, of which the tirst providse
battery tfor the amplifiers of the odd-n
systems for poth directions of transmiss
and the second provides grid battery for
amplifiers of the even-numbered systems
both directions of transmission. A tran
key is provided so that either set of bg
ies may be uged to provide the grid batt
for the amplifiers of all 21 two-way syg

[ lie]
D i B

0 W

e RHIWO & 18
[
[}

Wt ®ctin vy b~
@ H O G0
[
HH
] ]

thus releasing the other set of batteri
test or replacement purposes. After th
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transfer key of the battery to be tested

A2

=y

been operated, the coperation of a test k
places a resistance load across the batt

H
1=

for test purposes. The oircuit is so ar

that the switochling of the grid battery s
during the transfer operation will not i
fere with the operation of the amplifier

Bach set of grid batteries is equipped wi

voltmeter relay (sensitrol indlcating tyj
lay) which gives a visual indication of
grid battery voltage and also provides al
voltage alarm.

2.03 Procedure - See Fig. 1

g
(0]
H

FI 0 e
]
]

(1) Operate\the TRNS key of the bpatt

to be tested to the TRNS position

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

TEST key, and after 10 seconds read

voltage on the voltmeter relay.

Requirement: Not less than 16 W

(3) If the requirement is not met,

it

Ly

47

JECTION ES4.561

oflivil~3
)
=

cells should be replaced and the
age again checked as in (2).

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

position note the voltage on the vol]
relay. This gives the voltage under
operating conditions.

Requirement: Not less than 16 ¥

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

(B) Grid Battery for Control Circult

5.04 An 85-volt grid blas is supplied t

control oircuit panel from the Jeq
regulated tube rectifier. Two of these
fiers are provided for each station, oOne
supply the odd-bumbered circuits and ths
| to supply the even-numbered circuits.
potentiometers are provided in each cont
cirouit to furnish the required bias ad]
ment for the three output control tubes,

=]
ot
[0]

H Y BN NO
O Oao O

=

o ot
[0)]
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{0

asmuch as an¥ variation in this bias pro
a variation in the sensitivity of the co

d
is]
circuit, and consequently, in the gain of]
it
n|

®©

deviation regulator, it is important tha
{ high degree of stablility be maintained i
output voltage of the rectifier.

Gt RO
B BoOoo

85V, GRID POTENTIAL
FOR ODD oR EVEN NUMBERED
PH.OT CHANNEL CONTROL CWTS,

°
+ OF cwTs, & OF CWKTS, ALMS,

ér- GT%; 61{-6—74-‘%[ N J(GT)LLLI-—__E'@ RED

]
3000~ + T
= x| T (eAco)
= T

N
(ResTore)

J"}\lh
1
,ﬁ

L = (85 v.GT)
g REG, TUBE RECT:
T Jea207R

bt
;

——

.1»%

BER OF CONTROL CWKTS,
80 AS TO MAINTAIN APPROX.
85y, BETWEEN TERM.S AND GRD,

4H

| (ALt '
RES. To BE SET IN | AnA
ACCORDANCE WITH NUM- = =

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

2.05 If the output voltage of the rectif

drops to 83 volts or rises to 87 vd
an alarm occurs and an automatioc switchi
circuit operates to provide an emergency
battery supply from the office plate bati
The voltage regulation is then dependeny
the regulatlion of the plate battery suppl
that greater variations in voltage may He
tained than when the reotifier circuit i
used.

= .
[ O]

R XX

ECTLION E34.561
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2.06 This oircuit is also provided with| an

alarm in case of a short in the gr
circuit of a control circuit. A protect
grid cirocuit resistance prevents disturd
to other grid ocircuits.

ol
S < &
@

]

[ 92]
[©)
[]

2.07 Procedure = Normal Operation Test
Fig. 2

(1) Read the rectifier output voltag
the VR meter of the J86207R rect
panel under test.

= 0
)
123
[4))
=]

Requirement: 85 t 0.5 volts.

’—J
[23
fr)

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

the sorewdriver adjustment on the pape
If this adjustment will not permit ip
be restored to 85.0 volts, the troubll
should be invegtigated within the regc
8}

ol

Sl
e 1
B

@

fier panel, the probability being th
reference grid battery in the rectif]
cirocuit requires replacement or that
vacuum tube in the rectifier circult
become defeotive.

® cf

=]
[ I
)]

2.08 Apparatus
1 - KS-8295 Volt-ohmmeter

2.09 Procedure =- Emergendy Operation Tggy |-
See Fig. 2

(1) Disconnect the a-c supply by remaving
the AC fusetron of the J86207R nad
fier under test. v

Requirement: The audible-alarm shquld
come in and the red alarm lamp |qn |4hg
associated ALM & TRNS panel shquld

operate.

(2) Operate the RACO rectifier alarn quti
offt keyol' - o

Requirement: The alarm should bsg
silenced, the red lamp extinguls
and the green guard lamp operat

o S ¢
oy
oD
[l

(3) Measure the voltage from termingll (S (H9
ground.

Page 8
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Requirement: 85 + 8 volts,

(4) Reconnect the a=c supply by rest
the fusetron to the rectifier panelp

L&)
Y
| o
=)
058

(5) After 20 seconds, read the output
voltage on the VR voltmeter relay,

Requiremont: 85 £ 0,5 volts,

(6) Operate the RESTORE key to reconject

the rectifier supply to the grid| cipe
cuits and then restore the RACO key
its unoperated position,

[sd
()

Requirement: The green lamp shomld e
extingulshed and the alarm should
not reoccur,

(7) Short to ground, terminel Bl on g clone=
trol circuit which is connected %o jn
this grid potential supplye.
Reguirement: The alarm should be [im
mediately brought in and the red
. lamp operatede

H
(=

(8) Operate the GACO, grid alarm ocut
key.

Requirement: The alarm should be

silenced, the red lemp extinguighed
and the green lamp operated.

(9) Remove the short to ground on ter-
minal Bl of the control panel and ng-

store the GACO key to its unoperated

position, '

Requirement: The green lamp shoul&

be extinguished end the alarm shayld |
not reoccur,

Page 9
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(C) Emergency A-C Supply for Control Cir

cud

47

POLARIZED PLUG
ord JO! CORD
Yo WS VY, GO~V

SERVICE

f* GRD,)

 Grp, |

oEsvag ] TO FUSE PANELS

FOR EVEN NUMBERED

55 V. AG To FUSE PANELS
P, C.CONTROL CKTS,

FOR 0DD NUMBERED
P C.CONTROL CKTS

For OFFICES HWAVING OVER 40 DEVIATION REGULATORS
A SLIGHTLY DIFFERENT POWER SUPPLY CIRCUIT
I PROVIOED wWiT A A 750 V.A. ROTARY CONVERTER,

Fig. 3 - Imergency AC Supply tor Pilot
Channel Control Circuits

2.10 A failure of the 60-cycle, 115 voll

service supply should automaticall
cause the output of a rotary ccnverter t
supplied in place of the normal a-c¢ supp
In ochecking this voltage, it is convenie
measure the voltage across the input ten

Ir
Y
O
1
¢

1 and 2 of the 60" transformer on one of
control circuit panels.

2.11 Apparatus
1 - KS-8295 Volt-ohmmeter
2.12 Procedure - See Fig. 3
(1) Measure the a-c voltage across t
' minals 1=-2 of the 60" transforme
one of the REG CONT panels.

Requirement: 55 + 5 volts.

g
I

[l

BCTION E34.561

Page 10




OE-436

Requirément: 55 £ 10 volts.

plug.
5, VACUUM TUBE TESTS

3.01 Heater current adjustments should b
made in accordance with the informa

(4) Reconneot the 115 volt a-o servio%

e
L

contained in an AS02 Seotion of Central

values on the SD Drawings. These adjust
should not be made with the 1AC Tube Tes

(A) Heater Circuit Operation

%3.02 The following precautions should b

served in connection with the insep
or removal of any vacuum tube of the devﬁ
regulator,

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

T
Maintenanoce Practices and the ad;justmentaje
it

=3

are made or whenever the heater circy
opened.

(2) Before inserting or removing a tu

an amplifier oircuit, the heaten
cuit should be opened by means of a
plug in the FIL Jjack. This is neces
in order to prevent the excessive 1in
in heater current which would occur
of the 310A tubes if the other 310A
whose heater is wired in parallel wi
should be removed from its socket bg
the heater circuit is opened.

ot o B0 2 IO

(3) any input to the deviation regy
such as pilot frequencies, ocarn

oW Mol ~H - WO Nel =1
o

H
(@]

leaks, test tones, etc., should be I
from the input of the deviation regy
before the heater circuit of an ampl
is closed. The reason for this is b
as follows. When the heater ocircuilt
closed, the 310A tubes of the first |4
stages of the feedback amplifier reé

s D e

s ety O N O O

B
B

&t @

@ o O P& O
B w
o

.39 42 47
9
(2) Remove the 115 volt a-c service Pl
on the 115 V AC RECPT panel.
(3) Again measure the voltage as in [([1))|.

H-n ¢t
L/ I

H

RO

ECTION E34.561
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3.03

3.04

(B)

-39)

42

47

(=T

their normal values of gain more rap
than does the 311A tube of the third

ct

S

ECTION 134.561

of the amplifier. During this perio

of the amplifier prevents the normal
back action, so that if any signal i
present at the input.of the amplifie
excegssive 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 tu
on before tests are made or before t
plifier is returned to service.

time, the lack of gain in the third E

Apparatus

1 - 258C Plug
1 - 3234, 135 Ohm Plug

Procsdure

(1) If the amplifier is connected to

amplifier switching circuit, be
that there is no input applied to thi
jacks. If the amplifier is not conn

[=)]

R o c o
mumng»

to the switching circuit, insert a J

=
PO D
e g oTR =]

[¢]
ST

[ )

Sk e H b
(oY)

plug in the Ey jacks of the input sea

test terminal.

[k X ¢)

&

(2) To open the heater circuit, inse
258C plug in the TFIL Jjack on t
plifier or control ei. :uiu panel.

2 H

(3) To close the heater circuit, rerm

the 258C plug from the FIL jag

(4) After the heater circuit has res
its normal operating temperature
quiring at least three minutes, the
plug may be removed from the input H
jacks and test power may be applied
input of the amplifier. ;

Vacuum TubefTests

3.05 The vacuum tubes are tested by med

moved from their sockets and without inf

the 1AC tube test set without beiln

-

st (N> O

[¢51]
4 >0 o

Page 12




OE-436
(8-39) 42

ruption to service. This set provides f
measurements of heater currents, space cE
rents, grid currents, cathode activity,

(o]

47

Iy

by
grid voltages, as covered in an E40, secti
Limits applying to each measurement are gi
herein.,

3.06 When it is necessary to replace vagu

B

tubes because of failure to meet reH
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.

@ cF

3,07 It is not practicable to make cathpd
~activity tests when the battery volp
is changing rapidly because of the resulpi
changes in heater current. For thege reapg
vacuun tube tests should not be made whe
battery voltage is changing rapidly or w
is outside its normal operating rangse.
situation will probably exist during and
shortly after a power or rectifier failuj
‘| during a routine battery overcharge. Th
cedure outlined in the E24 Section cover
operating routines should be followed.

el VB

Caution: When the heater current g

B PRl

changed in making tube tests, til

gshould be allowed for the heater

[«

rent and space current to become

bilized before making the final [

[oR{ R L]

ing as discussed in the E40 secti

covering the 1R and 1AC tube test

ECTION E34,561

3.08 The cathode activity test of tubesg| B
and 4 of the control circuit can onll
made when the control circuit is operating
normally. If necessary, plilot frequency|m
be supplied from a local oscillator. The
trol circuit must not be operating too cl
.to either end of its operating range. If
space current of the tube under test is ppo
extreme ( it should be between 100 and 4pD
millivolts) the control circuit should be
satisfactory condition for the measuremen
Under these conditions, when a change in

B0 OS
B

Page 13
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heater current produces a change in the

plate current, and in the effective pPlate
pedance to the 60 cycle current, the cont

circuit operates to produce a sufficient
change in grid bias to restore the plate
rent to approximately its original value
resulting percentage change in grid volt
approximaetely the same as the percentage
change in d=c plate current which would
resulted if the control action had not b
operative, 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 terms of
space millivolt reading of the wvacuum tu
corporated in the 1AC set.

3,09 Apparatus

1l « 1AC Tube Test Set
1l - M12B Cord equipped with 307A a

OO ROHO®

Yaxley 625 pin plugs
1l - MBE Cord equipped with 307A an

Yaxley 625 pin plugs

1 -« P3Y Cord equipped with 306A an
plugs

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

(1) Make bheater current, grid curren

space current and cathode activi
tests in the order shown on Table I.
Where grid current readings in exces
microamperes are involved, they shou

o b

read on the millivolt scale of the S
GRID meter of the l1AC tube test set.
deflection of 125 millivolts is equi
to 5 microamperes of current on the

current scale and similerly 750 milljig

1s equivalent to 30 microamperes.

Requirements: Refer to Table I(A

(2) 310A and 311A tubes should norma

o R mll 7]

O s O

H & 0.

EHo H

fall within a heater current ran
0,300 to 0.335 ampere or 0.600 to O.
ampere respectively for norma; batte

o
ST 0

47

SECTION E34.561
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conditions. If a large group of tub
an office falls outside this range,
ad justment of the heater current should| be

eF
=2
(4]

checked.
(3) Replace vacuum tubes when fequiramenbs
are not met. See Paragraph 3.06| and

Part S(A) ®
3¢11 Procedure - Control Circuit:

(1) Make heater current and space ocul
tests as indicated on Table I(B)l
provision is made for the measuremenft| of]
grid currents of the tubes of the contro
circuit .

(2) Measure the cathode activity of f{ube| L
of the control circuit in the us
manner,

(3) Make the cathode activity test of
tubes 2, 3 and 4 of the control p
cuit in the normal manner by decreasi
the heater current by .04 ampere and
serving the resulting percentage chan
grid voltage as indicated on the spap
millivolt scale of the 1AC Set., If ¢
space millivolt reading is outside th
limits of 100 and 400 millivolts, the;
control circuit may be operating near
end of its range, or this may be an i
cation of a defective tube, The latt
5

r

W o

[
®

]

T

possibility mey be checked by the in;
tion of another tube. If the space
rent is still extreme, then the cont]
circuit is operating near the end of
range. JIf the system is operating on
regular pilot frequency, it will be n
essary to make the test at some other

1l

L

TH
LI Tt

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 appwe
requirements.

(4) If the range of the SPACE PER CHN

ZERO ADJUSTLENT rheostats of the
tube test set will not permit of adjy
the space current to give a zero reflg

FHIN =N
=
(@}

Page 15
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for the cathode activity test, the spg
millivolts should be read at normal he
current and at the decreased heater puprk
rent. The Per Cent. Cathode Activity
should be determined by taking the di|f
ence between the two space millivolt| p
ings and basing the percentage on th
space millivolts at normal heater cu

RO
H

4]
=
F

]

gt
[

Requirements: Refer to Table I(B

(5) Replace vacuum tubes which do not| m
the requirements. See Paragraph| Bh
and Part 3(A). :

0
[o2]

d. TESTS AND ADJUSTLIENTS OF DEVIATION REGULATOR

(A) Gain and Equeligation Adjustments

4,01 Before deviation regulator gain meg
ments are made, it is necessary to

the various adjustments of the line ampl
and to insert the required cable and amp
deviation equalizers. These adjustments
made in accordance with instructions give
an B34 Section covering the overall syste
according to information on the SD drawin
They depend upon the characteristics of ¢
n

ol

B

B¢
Po 0o X H

—ts

TPEPREBR D M

OO W

= e
o HOO

Lir]
I

cable and amplifiers. In general, all a
fiers operating in the same direction an
the same cable section will be strapped

F—l

4,02 Apparatus
Soldering BEquipment.
4,03 Procedure = Line Amplifier:

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

Ja
(]
]
=

(2) When strap Y is open, disconnect

lead from terminal 3 to the batte
supply circuit and strap terminals 2
at the terminal block on the amplifie
Properly tape the lead removed from t
minal 3 to protect it from grounding)

=

[CHr B NS
o
k<3
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\ Table I

Vacuum Tube Test Requirements

(A) Tubes of Amplifier Circuits

TUBE:

TEST:

TYPE:

Heater Current)Min,

in Amperes

Max,

Grid Currenb:
Switch on LAC Set
Max.Grid Current in

Microampsie

Max.Grid Current<Read
on Millivplt Scale

Space Current:
Switch on [LAC Set
Space Millivolts - Min.

Max.

Cathode Activity:
Switch on AC Set
Decrease Heater Current,

Amperes

Cathode Acftivity, Max. %

When Grid
is 0-125

Current Reading

mv

When reading 1is 126-3735 mv.

No. 10.

Line Amplifier

1

Gl
8+

Pl
350
750

Pl

15

2 ]

310A 310A 311A 31

«58
.70

G2 G3

1.0

375

P2 P3
250 350
750 #1000
P2 P3
.04

15 25
35

# This is read as 100 with the shunt key
the 1AC set in non-operated position.

* Use these velues when 2 lead is on ter.

47

SIECTION E34.561

Twist, Test, or

Auxiliary
Switching
Amplifier

[}
¥
1=

OroTry gg ¢
oW

~3 >
COW

2 ]

10A 3104 311A

« 08

«70
G2 G3
1.0

375

Pl P2 P3

240 240 350
420 420 #1000

Pl P2 P3
«04

1S 15 25
35

Page 17
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{B) Tubes of Control Circuit

47

ECTION E34.561

_Control Circuit
TUBE: 1 2 & 4
TEST @
TYPE: 310A 3104 | BLOAl 310A
Heater Cunrrent )Min. «58
in Ampefres Max. .70
Space Current! \ v ‘
Switech pn 1AC Set P31
Space Millivolts -~ Min. 420
: Max. © 900
Cathode Activity: ,
Switch pn 1AC Set ‘ Pl P2 P P4
Decrease Heater Current Amp. «04
Cathode| Activity, Max. % 10 15% | | pBF  15*

¥The requirement on the max., % cathode ac
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

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

(B) Gain Measurement = General

connections for various combinatj

HT o

4,05 The general method of measuring ga
described in the following procedw
using the complete deviation regulator a

12

L |

1)
J Od
|2

Page 18
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example and assuming that the necessary [t
minations and adjustments have been made
the deviation regulator so that it is reg
for measurement.

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

42

= ge)
IEH

U cr

W

B
W

| SRS

Tiere.

4,08 Before making any gain measurement

specificd in this section, it is n
essary to remove the limiter circuits (b
serting 258C 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 258C
into the FIL jack). The test resistance
shunts to be used for establishing avera
settings for reference are:

uq

[«

250 ohms for flat gain thermistors of
anmplifiers

500 ohms for slope or bulge thermisto
regulating networks

These resistance values represent t
mean values assumed by the thermistors in
their normal operation. The shunting eff
of the cold thermistor during the test iB
negligible. Unless otherwise specified &
gailn measurements on the deviation regulp
will be made with these test resistance
shunts.

g T

Lol ndlad
=

[¢)]
x|

(S0

O |
'—b

47
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4,10

436
39)

Apparatus
1 = 17B Oscillator

1 « 30A Transmission Measuring Set

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

= 500-Ohm + 1% Resistance (106 Ty]

2
or equivalent)
3

- ZP20B Cord Assemblies (P3P Cor
equipped with 304A Plugs at ea

end
4 - 258C Plugs

Note: BEach of the 106A type resis
is to be equipped locally with K
Connecting Clips and 108 Cord Ti

" their equivalent.

Procedure = General Method of Gain| MppBt

urement. See Fig. 4

INPUT OUTPUT
SEALED TER. SEALED TER.
EQ. EQ.
Cr D
ouTt ~ > B
178 =
] 0SC.
ATTENUATOR GAIN
ouT ouT
Y Cee——,
ATTEN.
POTEN'T'I‘OMETER —
g TEST
~ POT.

42 A7 .

SECTTON E34.561

(IS

O VIV
T
[*2]
~J

¥ 00
(@11

Fig; 4 - Gain Méasureznent

(1) Insert 258C plugs into the three

jacks of the control circuit to
the limiter circuits.

(2) Insert a 258C plug into the FIL
of the control circuit.

ouT - ouT OouT

10db 10db 10db
o Ao{usr Amtusr o .l.l.@
‘ TCOMPARE COMPARE T '

O D
8
- |
[v]

Iy

Page 20
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{3) Shunt terminals 1 and 2 of the TH

thermistor of the line amplifier th
the 250 ohm test resistence; shunt ter-
minals 1 and 2 of the SL thermistor ©
the slope network and terminals 1 angd| 2
of the BU thermistor of the bulge network
with the 500 ohm test resistances ox| jap~
Ply other shunts as specified.

Caution: Care should be exercise
connecting the shunt resistanc
terminals 1 and 2 of the TH th
migstor of the line amplifier a
these terminals are 130 volts
ground potential.

ALY [oR (el (2]
§

<t
2
(@)
H

(4) Set the attenuator in the 30A Se
maximum loss.

(5) Set the 17B oscillator for the tegpb
frequency and adjust for minimum o{uitis
pute. - ‘

Q
B
[0
ct
(]

(6) Patch from the oscillator OUT ja
the POTENTIOMETHER IN jacks of th

[¢]

[¢}]
[®)
=

Set.

(7) Patch from ATTENUATOR OUT jacks [to| [the
BEQ Jjacks at the input sealed test
minal.

ct

[J)
H
[}

(8) Patch from the EQ Jjacks at the outp
sealed test terminal to the GAIN| OUT
jacks of the 30A Set.

(9) Operate the test key of the 30A

COMPARE position and adjust the
power to obtain a reading of 0 db on| {the
30A Set.

ct
0]
W cF
cr
O

(10) Operate the test key of the 30A| Belt
to ADJUST position and adjust the| gith

tenuator to obtain a reading as clos S

possible to 0 db on the meter,

(0]
o3

(11) The amplifier gain is equal to fth
attenuator setting plus or minugs
db reading of the 30A set meter.

& @
%’,

Page 21
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U
=]
¥

(12) After the gain measursment ic ¢
pleted, remove all patches and
unless other tests are to be mades

h(*}
| =
[~

3
2

(C) Gain Measurement = Deviation Regulatbr

4,11 The gain measurements of the Devia
Regulator may be classified broadl
follows:

I eF
j3:]
@

[s3
>

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

[1))
[s3
-4

(2) Change in gain produced in any regus

lator (flat, slope or bulge) when [th
thermistor increases or decreasss fr i
value for the average gain setting,

<t @
]

In order to obtain these conditijonk
the eppropriate test resistance to be
shunted across the thermistor is indils
cated in Table Il,

e

4,12 During actual operation of the reg
the thermistor resistance is, of ¢o
never raised to as high a resistance value |as
in the unshunted condition of Table II, |b
this condition is used because of its ¢ ane=
ience for test purposes,

4,13 Apperatus

1 - 17B Oscillator

1 « 30A Transmission Measuring Sef]

3 = 3P20B Cord Assemblies (P3P
Cords equipped with 305A Plug
at each end

1 = 250 Ohm + 1% Resistance (106A |Type,
or equivalent)

2 » 500 Ohm + 1% Resistances (106
Type, or equivalent)

1 - 25 Olm + 1% Resistance (108A Type,

1

4

or equivalent)
- Short Circuiting Lead (3 incheg (of

flexible wire)
- 258C Plugs

Note: Each of the 106A Type resist
and the shortecircuiting lead are
be equipped locally with KS«8780 [Gqn=
necting Clips and 108 Cord Tips aqr

their equivalent,

dH
Q
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4,14 Procedure:

42

(1) Msasure the gein for each test o

tion of Table II, at frequencie

in table, between the EQ jacks at tlhe

input sealed test terminal and the
jacks at the output sealed test ter
as covered in Paragraph 4,10, At ¢
terminal office the equivalent jacks
designated EQ and REC AMP OUT.

Rcquirements: The requirements
g%ven in Tables I1I, I1I, IV an

(D) Gain Measurement = Test Amplifier
(SD=64329~-02)

4,15 Apperatus

1 = 17B Oscillator
1 « 30A Transmission Measuring Set
4 = 3P20B Cord Assemblies (P3P Coy

equipped with 305A Plugs at eg

end)

4,16 Procedure
(1) Patch from ATTENUATOR OUT Jjecks
30A set to the 135-ohm Jjacks of
the 135:600 ohm repeating coils of t
get,

(2) Patch from the 600-~ohm jacks of
repeating coil to the TEST AMP ]
jecks of the test amplifier,

(3) Measure the gain at 12, 20, 40,
and 130 k¢ between the 135 ohm j
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 atte
getting plus the transformer loss pl
minus the meter reading.

Requirements:
Gain in db Change in Gal

Frequenocy at 12 ko db from 12 Kk

an

q

o 2t O Qb
L Y m

ECH oD WP o
0w e O e D0

[ +]

R

[}
H

]
O G d

47

OO0
> b B

12 ke 64,0 * 1,0
0ol %
'004 -
“'005 i
w] o2 +
"2a5 :t

SECTION EZ4,561
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Test Freq.
No. KC
1 (60,56,28 & 12)
2 "
'é "
4 56
5 28
6 12
7 56
8 28
9 12
10 56
11 28
12 12
1% 56
14 28
15 12

TABLE II

DEVIATION REGULATOR GAIN REQUIREMENTS

Test Resistances Values given for
Average, Maximum and Minimum gains

SECTION E34.561

Type
of = Test Resistance Gain

Regu- Regulator Gain Required as Shunt Requirement - db

lation ___ Adjustments Across Thermistor Compared to

Tested Flat Slope Bulge Flat Slope Bulge Test No. 1
- Avg. Avg. Avg. 250w 500w 500w See Taebles III,IV & V

Flat Max. t n 25w " " +15.5 nmin.
" Min, " " No " " -14,0 max,

Shunt
Slope Avg. Max, " 250w Short v -4.7 £ 1,0
Circuit

" n " n v " " +2,2 £ 0.5
n " " i " i v +5.5 = 1.0
" " Min. v n No Shunt " +5.0 1.0
" " w " " " " -1.9 £ 0.5
n " " n 1" " " _5.8 :t l.o

Bulge " Avg. Max. " 500w Short +2.2 £ 0.5

Circuit

" " " " " " " +g.3 + 1.0
" n " " " n " +1.,1 £ 1.0
" n " Min. " " No Shunt -1.7 + 0.5
" " " " " " n -9.5+ 1.0
L] n u n n n n -1.0 £ 1.0
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TABLE III
60 KC GAIN REQUIREMENTS -DB
Thermistors and Control Circuit Inoperative

Average Regulator Gains, using Test Resistances
See Notes 1, 2 and 3

Columns VAR
T Z g z 5 (&) 7 2
Line Amp Line Amp

Twist Amp Line Amp Twist Anmp Line Amp
Line Amp SL & BU Line Amp Twist Amp SL & BU Twist Amp
Gain Nets Twist Amp . SL & BU Nets SL & BU

Line Strap- : "A" Wiring SL & BU Nets 504 EQL Nets
Anp ping Line Amp on EQL Nets 50A EQL Two 50A EQL

EQL Note 1 _Alone Circuit S50A EQL S4A EQL 3448 EQL 348 E
30D 6X Y6 74.21x1,.6 80,0t2.0 8l.2%t2.0 80.5x2.0 79.8£2.0 80.212.0
n 6 Y8 68.8+1.6 74.6+2,0 75.8%2.0 . 75.1%2.0 74.412.0 74.812,0
" 7 Y8 or 6 -10 63.411.6 69.212.0 70.4+2.0 69,7+2.0 69.012.0 69,412.0
" 7 -10 57.711.6 63.5t2.0 64,7+2.0 64,012.0 63.3+2.0 - 65.7+2.0
30B 6X Y6 71.1t%1.86 76.912,0 78.112.0 77.412,0 76.7t2.0 77.112,0
" 6 Y8 65,611.6 71.442.0 72.612.0 71.912.0 71.212.0 71.6x2.0
- 7 Y8 or 6 -10 60,2+1.6 66.,012.0 67.212.0 66.5x2.0 65.8t2,0 66.,2t2,0
L 7 =10 54,5%1.6 60,512.0 61,5+2.0 60.812.0 60,11+2.0 60.5%2.0
30A 6X Y6 69.,411.6 75.2+2.0 76.412.0 75.7+£2.0 75.012.0 75.412.0
" 6 Y8 64,0£1.6 69.812.0 71,0+2.0 70,5t2.0 69.6%2.0 70.0x2.0

" 7 Y8 or 6 ~10

64.4%2,0 65.6£2.0 64,942.0 64.2£2.0 - 64.612,0

w7 .10 58.71£,0 '59,912.0 59.212.0 58.5%2.0 58.912.0
30C 68X Y6 67.5x1.6 75,1%2.0 74,5t2.0 73,612.0 72.912.0 73.3£2.0
n 6 Y8 81.8%1.6 67.6+2,0 68.8t2,0 68.1t2.0 67.412.0 67.8%2.0
" 7 Y8 or:6 -10 56.411.6 62.21£2.0 63,4%2.0 62.712.0 62.0x2.0 62.4%2.0
" 7 -10 . 50.7i1.6 56,5t2.0 57.7£2.0 57.0%2.0 56.3t2.0 56.712.0
Notes:

1. 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 order. The first
and last numerals refer respectively to the connection to the ihput transformer
terminal and the Z lead., When X or Y or both X and Y are used these straps
should be closed. If either letter is omitted that strap is open. 1f both let-
ters are omitted, indicated by a dash "-", both straps are open.

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

3., The above limits are for normal-normal strappings of the 50A EQL. VFor other
strappings make corrections as per Table V.

Page
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TABLE IV

REQUIRED DECREASE IN GAIN (IB) AT 56, 28, AND 12 KC
FROM GAIN AT 60 KC (GIVEN IN TABLE III)

Thermistors and Control Circuit Inoperative
Average Regulator Gains, using Test Resistances
See Notes 1 and 2

Columns ﬂ*
T 2 3 [ 5 (_6_) 7 8
i \
Line Amp Line~Amp Line Amp Line Amp
Twist Amp Line Amp Twist Amp Twist Amp Twist Amp
SL & BU Twist Amp SL & BU ‘SL & BU SL & BU
) Neta "A® SL & BU Nets Nets 50A Nets
Freq. in Line Amp. Line‘Amp Wiring on Nets 50A EQL EQL Two 504 EQL
ke EQL Alone EQl. Ckt. 50A EQL O4A EQL 344 EQL 34B EQL
. ‘ o
56 30D 1,610,3 1.810.4 3,0%£0.6 3,210.6 3.41+0,6 ;
56 30B 1.5x0.3 1.710,4 2.,910,6 3,1+0.6 3.310.6 1.
56 8048, 1.510.3 1.710.4 2.,910.6 8,140.6, 3,310.6 -
56 30C 1.2+0,.3 1,410.4 2,610.6 2,8%0,86 3.0£0.6
2@ 30D 15.810.6 15,8+0,9 16.7+1.0 17.6x1.2 18.51+1.4
28 30B 15.410.6 15,440.9 14,3%£1.0 15.2%1.2 16,1+1.4
28 S04, 11,910.6 11.940,9 12,8+1,0 18,7+1.2.  14.611.4 11.941.2
28 30C ‘ 10.01£0.,6 10,010.9 10,9£1.0 1ll.8t1.2 12,7+1.4 '10.0+1,2
12 30D 24,6+0,8 24,.511.5 24,411,5 24,4+1,7 24.411.9 24.,4x1.7
12 30B 21.5x+0.8 2l.4+1.5 21.3%t1.5 21.5x1.7 21.3+1.9 21.3x1.7
12 304, 18,7+0.8 18.61l1.5 18,5t£1.5 18,5+l.7. 18.5%t1.9  18,5+1,7
12 30C 15,6+0.8 15.5%1.5 15.4£1.5 15.441.7 15,4£1.9 15.4+1.7
1
- Notes:
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 of the HPF filter will maske no
change in gain at 28 and 56 ke,
2., The above limits are for normal-normal strappings of the 50A EQL. For other

strappings, where the precision is warranted, make corrections as per Table V,
Example: Suppose it is desired to determine corrected gain requirement at 28 KC

for 30 D EQL, 6Y8, with S0A ‘EQL on Helf-Max., strapping and conditions of Column 8,
(Note same conditions 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 k¢ is 15.8 £ 1.2 db, giving (74.8 = 2.0)
(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 = 1.2 db if based upon

an actual measurement at 60 kc, itself within the * 2.0 required limits of Table III,
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SECTION E34.561
TABLE V

Gain Corrections for 50A EQL, with
respect to normal-normal strapping,
for all possible strappings

Gain Correction for Tables III and IV| [for| [fbollowing

Strapping . Frequencies -
of 50A E 60_KC 56 _KC ~ 28 KC 12 _XKC
Normel-norjpal 0 0 0 0

" -max, =0.2 -0.5 0 .0

" -min, +0.3 +0,7 0 0
Half-max, 0.2 0.6 +0,6 +0.1
" ~normal 0 0 +0.6 +0,1
" 7min. +0.2 | +0.6 +0,6 | +0.,1
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(E) Amplifier Gain « Load Measurement

4.17 The load carrying ability of carrike

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

v3

the load carrying capacity of one amplifie

a long circuit is impaired, operation of
entire system may become unsatlsfactory ¢l
momentary load peaks.

4,18 The twist and line amplifier are g

ed to carry a load which will very
ly be exceeded when the system is lined
normal operating levels. If the cause o
trouble is not readily apparent from a c

"% oF cF H

b THw

47

D

©

=
¥

(DO('DFJ

of operating level, a load measurement m
the deviation regulator or on the indivi
amplifiers may be necessary to identify
particular amplifier which is overloadin

v bc

Ok & &

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
. Yot filter. In measuring the line or tw
camplifier alone it is necessary to open

wiring and insert shielded pair jumpers

the amplifier under test to the palrs of
from the input and output sealed test te
minals, as instructed in the procedures

such gain measurements.

PO =0

5
O T E=RDw

4,19 Apparatus

1 - 17B Ogcillator

= 30A Transmission Measuring Set

- 3P20B Cord Assemblies (P3P Cord
with 305A Plugs at each end)

« 250 Ohm + 1% Resistance (106A T
or equivalent)

v b

or equivalent)

oy

[ol =3

« 500 Ohm + 1% Resistances (1064 T

2

=)

=
U]
]

PO O eFg P u
%

i

ECTION E34.561
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Note: Each of the 106A Type resis
is to be equipped locally with K
Connecting Clips and 108 Cord Ti
their equivalent.

4,20 Procedure: - Gain-Load Measurement
Deviation Regulator, and Line, Twi
Auxiliary Switching and Test Amplifiers

42

LR 4]
ct

O Dt
]
[oF
~]

47

SECTION E34.561

(1) Prepare circuit conditions and a
apparatus to measure the gain of
deviation regulator or amplifier in

QO cf H

cordance with the procedure in Parag
4,10 for the general method of gain
surement and as further instructed

j=)

the procedure for the particular amp
fier gain measurement.

(2) Measure the gain at 60 ke for an
put of 1 milliwatt and note care
the reading of the 30A set meter.

(3) With the test key in the ADJUST
tion and the attenuator reading

to the amplifier gain, allow the thr

db protection keys to remain non-ope

FOPT1

x I = A ]

U e
v 0.0 O

HOH

(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 1
protection keys non-operated sh
be within + .2 db of the readin
tained in (2) above. For Line
fier operating with lead *Z' on

t
minal 10 the reading should be wi
o

+ 0.3 db of that noted in (2) a

(F) Meagurement for Turnover in Wiring o

[¢]
[zl o

b
£

viation Regulagtor

4,21 When transferring a deviation regu
- from one carrier pair to another,
is important that there be no turnovers

wiring of the equipment. A gain measure
made with two deviation regulators bridg
gether should not show a large change in

L= el nd
Q== P cF
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{n

D

compared to the gain of each deviation r|
lator measured separately; a large chang
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 exercisged t

Mt

sure that there are no turnovers

=2

the patches for the various test

Q

ditions.

4,22 In testing for wiring turnover, it
desirable to include, in the one s
measurements, as many as possible of the

ation regulators which operate in the same

rection of transmission, After measurin
gain of each deviation regulator, select
as a "reference.," The reference should
ferably have approximately an average va

(O il =

gain., ZEach of the other deviation regul
may then be tested in conjunction with t
reference. The following procedure give
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

ctF W o005 ct

|

g ®
[eTe)

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 ¢
ation,

o' H 01O
[0

ECTION E24.561
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4,25 Apparatus

1
2
8

17B Oscillator

30A Transmission Measuring Set
3P20B Cord Assemblies (P3P Cor
equipped with 305A Plugs at ea
end )

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

250 Ohm + 1% Resistance (106A

or equivalent)

500 Ohm + 1% Resistances (1064l
or equivalent)

2568C Plugs

Note: Each of the 106A Type resis
is to be equipped locally with K

Connecting Clips and 108 Cord Ti
equivalent.
INPUT OUTPUT
£Q. EQ. _
. ot b C——
e m—
f o—r —n o
DEV/IAT oy
£Q REGULATORS
g
/(\——- —") o
<4 W3R CORD
out —
o »
0SC. R
g S—— |
ATTENUATOR GAIN
ouT out
=Y
, ATTEN.
POTENTIOMETER ’
IN
Cr O
POT. A
(\

Fig, 5 - Test for Wiring Turnover

!
PMULTIPLE JTACKS
on JFO0A SET

47

SIECTION E34.561

10db 10db 10db

erDJUST ADJUST l L'_o__.,
AR (AR i III
4 compare COMPARE 4 OUT OUT ouT
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4,26 Procedure - See Fig. S

apparatus to measure the gain of
deviation regulator to be tested for]
ing turnover, in accordance with the| prio
cedure in Paragraph 4.10.

(1) Prepare circuit conditions and a nge
jac
i

| I ]

(2) Make gain measurements at a frequepoy
of 29 kc on each deviation reguletionr
to be tested for wiring turnover,

Requirement: The maximum ahd mi
values of gain shall not differ
more than 4 db.

T
<q

(3) Remove the patch cords between thiel BOA
set and the deviation regulator {1
tested.

(4) Select a deviation regulator havi

approximately average gain for ug
the reference. ©Set up the circuit fpr
n
&
c

measuring each of the other deviatio
regulators in parallel with this ref
ence, according to the following pro
dure:

(a) Patch the inputs of the two deW
tion regulators together at the
Jacks in the input sealed test terh

&

(b) Insert the 308A Plug, at one ep

the W3R cord, into one of the B
pluge on the cord strapping the EQ
in the input sealed test terminal.g
nect the plug at the other end of
W3R cord to the ATTENUATOR OUT jac

N 0k OO
i 0»>0

Kt

(c) Patch the output of each devie
regulator at the EQ jacks in t
output sealed test terminal (or RE
OUT jacks at a terminal office) to
multiple jacks on the 30A set.

(@R =~
d':b(bl-"
e f

(d) Patch the remaining one of the Etl_
tiple Jacks to the GAIN OUT jap
the 304 set.
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(5) Measure the gain at 29 ke of th
parallel combinetion of deviatiom
regulators.

Requirement: The gain should bel wilth-=
in -4 @b and +2 db of the gain [of [the
deviation regulator which was chosen
as a reference.

Caution: Do not leave the deviatian
regulators bridged together lomnigern
than is necessary to make the mela-
surement.

(6) If the requirement is not met bedgusie
of low gain, turn over the patch |gand
from the output of one of the deviatiion
regulators to see if the limit is met| when
a dellberate turnover is introduced.| | [If
the requirement is then met, a wiring
turnover exists in the deviation regulatopn
which has been added in parallel with the
reference deviation regulator; this tjurn-
over should be located and corrected|.
(7) Check each of the deviation reguliak
tors, for a given direction of transi
mission, in combination with the reflgr-=
ence. This will indicate a minimum nuynsd
ber which should be checked for erropys| [in
wiring which cause turnover. Make cprrecH
tions in wiring errors so that all deviige
tion regulators will be uniform and meet
the above requirement.
(G) Thermistor Heater Voltage
4,27 The thermistor resistance which detler=
mines the amount of equalization a diep
viation regulator gain is a function of (the
a=-c voltage across the heater of the theprmigm|
tor. The heater voltage is therefore a elf' 1.
indication of the performance of the system
and of the amount of range still availablle] in
the deviation regulator. If the cable tempeprt
ature is known at the time when the heatpp
voltage is measured, the amount of regulmtpp
range which will probably be required to| chre

SECTION E34.561
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for extreme temperature variations can b
timated, but because of the difficulty of
termining the cable temperature throughou
cable section for which regulation is prp
vided, no test is practicable for the det
mination of this range.

4.28 Useful information may be obtained
garding the performance of a parti

H
(<]
i

47

carrier system from a pair to pair compa
of the heater voltages even though the ¢
temperature is not known. Any large var

W F 6

of the heater voltage of a thermistor of
given regulator from the average voltage
other similar thermistors may be taken apg
indication of possible trouble in this p
inasmuch as a high degree of similarity
normally exhibited among corresponding p

L andl

of a cable.

4,29 For purpose of informastion, the per

centage of the opereting range inse
by each regulating network is given as a
tion of the heater voltage in TABLE VI; §
table also gives the db change in gain in
gserted and the value of the corresponding
thermistor resistance.

4.30 Appafatus

1 - 2P1D Cord Assembly (P2A Cord w
347A Plugs at each end)

| i

4,31 Procedure:

(1) With the 2P1D cord connecting th

volt voltmeter at the V jack on
limiter circuit to each of the thres|.
Jacks in turn on the control circuit
measure and record the voltage for e
cese,

[k

oo

Reguirement: No one voltage shoh
differ from the average voltage
more than £ l 0 volt.

(2) To make a very rough estimate of
range still available in the regh
refer to TABLE VI,

O HT

[y

1=

=2
[}
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TABLE V1
Thermistor Heater Voltage as an Indicatiph lff]
the Portion of Regulator Range Insertped
Flat Gain Regulation
Voltage Across : ' Change in Flat
Heater of Ther= % of Operating Gain from Awerpgp| Thermistor
mistor (Volts) ‘Range Inserted Gain Setti Resistance
3.1 £ Q6 100% of available in- ~+11,0 dp 60 Ohms
’ crease in gain
2.6 + 0D 50% of available ine + 5,5 dp 125
crease in gain
2.2 + 0.5 0 0 250
1.7 £ 0.5 50% of available de- = 5,5 db 540
crease in gain
1.2 + 045 100% of available de- -11,0 ap 2000
crease in gain
Slope Regulation
Voltage Across % of Operating Amount
Heater of [hers Range Slope Inserted Thermistor
mistor (Volts) Inserted (12 KC Gain-60KC| Ghin) Resistance
3.3 + 0,7 100% of (+) Slope +10 db 50 Ohms
2¢3 *+ 0,6 50% " + 5 db 200
1.8 + 0,5 0 0 500
l.4 + 0,5 50% of (-) Slope - 5 db 1200
0.8 + 05 100% " -=10 db 5000
Bulge Regulstion
' Amount of Bulge Ingpepited
Voltage Acfoss (28 KC Gain=12 KC Bmin)
Heater of [her- % of Operating (= Approx. 0.9 x | Thermistor
mistor (Volts) Range Inserted Change in 28 KC|Gefinl)| Resistance
33 + 0L7 100% of (+) Bulge + 7.5 db 50 Ohms
23 046 50% " "+ 3.7 db 200
1.8 + OL5 ‘ 0 0 500
l.4 + 0L5 . 50% of (=) Bulge - 3,5 db 1200
0.8 + 0L5 100% " - 7.0 db 5000
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plifier = Key Operated Switching Cinp
4,32 Apparatus
1l « 17B Oscillator

1l « 30A Transmission Measuring Set
2 « 3P20B Cord Assemblies (P3P Con

equipned with 305A Plugs at eagc

end)
4,33 Procedure

(1) Por circuit preparation follow t

general procedure of gain measul
as given in Paragraph 4.10 except th
deviation regulator circult preparat
required.,

(2) Patch from the ATTENUATOR OUT ja
the 30A set to the SW AMP IN jac
the auxiliary switching amplifier.

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

GAIN OUT Jjacks of the 30A set.

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

Requiremehts:

db Chan

Frequency in Gain
in KC db Gain
12
28

60

40.51t1.0
+0,3+0
+1,0+0

(I) Gein Measurement - Line Amplifier
4.34 Apparatus

1 = 17B Oscillator

1 - 30A Transmission Measurement S

1 = 250 Ohm + 1% Resistance (1064
or equivalent)

o

7]

hat
O cf

O

ot b

e
i

12 XC G@ﬁg

o
7

@

| =K
1=
ke

(2 'Xe)
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3 = 3P20B Cord Assemblies (P3P Cor
equipped with 305A Plugs at eal

end)
4 = 258C Plugs
Shielded Pailr Wire to gerve as
jumper
Soldering Equipment

Note: The 106A Type resistance is
equipped locally with KS-6780 Co

42

[&=1]
ol ()

ing Clips and 108 Cord Tips, or
equivalent.

| 4,35 Procedure

(1) For circuit preparation follow t

general procedure for gain measu
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

ct

Do HD
e o
cf 1

H o

47

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 1 and 4 and to these lea

connect a shielded pair jumper wir
the other end of which is then con
to terminals 1 and 4 of the line a

[4]

fier OUT output transformer,

(3) Measure the gain at 12, 28, 58,
kc between the EQ Jjacks at the i
sealed test terminal and the EQ Jjack
the output sealed test terminal. At
terminal office, the corresponding j
are designated BEQ and REC AMP OUT.

Requirements: The gain at 60 ko
should meet the requirements of
IIT. The gein at 12, 28 and 56
should be less than the gain me
at 60 k¢ by the amounts given i
Table IV,

ot
kell)

!
np

<3
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(4) Remove the shielded jumper wire

restore the normal connections t
output transformers of the line and
emplifiers,

(J) Gain Measurement - Twist Amplifier

4,36 Apparatus

1l - 17B QOscillator

1l « 30A Trensmission Measuring Set

4 - 3P20B Cord Assemblies (P3P Cor
~equipped with 305A Plugs et esd
end) :

Shielded Pair Wire to Serve as a. J

Soldering Equipment

4,37 Procedure

(1) Por circuit preparation follow %
general procedure for gain measy

ments as given in Paragraph 4.10 exﬂ

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 inpu
transformer disconnect wires I
terminals 1l and 1T,

(b) At the line emplifier IN input
transformer, disconnect wires
terminals 1 end 4 and to these le
connect a shielded pair Jjumper wi
other end of which is then connect
terminals 1 and 1T of the twist a

HE

o 0

[le; ? ]

B

§ ct B

fier input transformer.,

(3) Patch from the ATTENUATOR OUT ja
of the 30A set to 135=ohm Jjacks
one of the 135:600=o0hm repeating col

of the 30A set,

47
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(4) Patch from the 600-ohm jacks of fthle
repeating coil to the E¢ Jacks at| [the
input sealed test terminal.

(5) Measure the gain at 12, 20, 40 and| 60
ke between the 135-ohm Jjacks of t
135:600=0hm repeating coil and the EQ
jacks at the output sealed test termi
At a terminal office, the correspondi
h

b

3]

jacks are designated REC AMP OUT, T
gain is the attenuator setting plus
repeating coil loss plus or minus th
meter readinge.

jal¢]
[¢]

Requirements:

Change in Galih
Frequency Gain in db in db fro

in ke at 12 ke 12 ke [Gain
12 66.0 + 1.0 :
28 ‘-002 005
56 "0.5 005
60 -003 0.5

(6) Remove the shielded jumper wire hnd
restore the normal connsctions tp| [the

input trensformers of the line and twist

amplifiers.

P. TESTS AND ADJUSTMENTS OF CONTROL AND LINMITE
CIRCUITS .

(A) Maximum 60~Cycle Output Voltage

5,01 The maximum 60=-cycle a~¢ output vol

measured et the A jacks, is obtaine
for a condition of no pilot input. Norm
the 60" transformer in the control circufi

o H Ot

shall operate with connection to tap 4 opl ithe
secondary winding. In special cases (as| whe
the preceding deviation line section is [lopngepr
than usual, or the voltage supply below pp
volts) tap 5 may be used. Taps 6, 7 and| 8
should never be used due to risk of burninge

out the thermistors.
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5.02 Apparatus
1 - 2P1D Cord Assembly (P2A Cord
equipped with 347 Plugs at sach| end)
4 - 258C Plugs
1 - 323A, 135 Ohm Plug
Soldering Equipment
5.03 Procedure
(1) Insert 258C plugs into the three
Jacks on the control circuit.
(2) Insert a 323A plug into the EQ jpcks
at the input sealed test terminal|,
(3) With the 2P1D cord patch from thl| 0-5
volt voltmeter at the V jack on |t
linmiter circuit to each of the three
jacks in turn on the control circuit|.
(4) Measure and record the voltage aft| each
A jack, the transformer tap 4 or
being used as specified.
Requirements:
Voltage of
55 Volt A-C Qutput Voltjage
AC Supply Tap 4 Tep| 5
50 3.0 £ 0.5 3.5 Ol 5
51 3.1 " 3.6 "
52 3.2 " 3.7 it
53 3.3 " 3.8 M
54 3.4 " 3.9 "
55 3.5 J 4.0 rt
56 3.6 ")
57 3.7 %" } Not
58 3.8 " ) recommenged
59 3.9 * } with Tap
60 4,0 L
(B} Pilot Filter Characteristics
5.04 1If the pilot filter of the control| eipl
cuit has normal band width and normal
discrimination (the filter discriminatiop| ip

SECTION E34,561
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the difference between its loss outside #
Pass band and its loss within the pass b

B

42

it is very probable that the loss in the
band, the tuning adjustment, and the othe
‘characteristics of the filter are satisfa
tory. Therefore this paragraph gives on]l
measurements of band width and discrimina
Fig. 7 shows typical filter characteristi

5.05 Details of this instruction are giy

using the 56 kc pilot frequency %f
gain control) as an example. A similar p
cedure ig followed for each of the other
pilot frequencies with appropriate change
made in the procedure to correspond to th
pilot frequency under test.

5.06 Apparatus

1l - 17B Oscillator

1 - 30A Transmission Measuring Set

1 - 250 Ohm + 1% Resistance (1064
or equivalent)

2 - 500 Ohm + 1% Resistance (1064 ft
or equivalent)

1 - 200 Ohm * 1% Resistance (1064 It
or equivalent)

3 - 3P20B Cord Assemblies (P3P Corg
equipped with 305A Plugs at eap
end

1 - 2P1D Cord Assemblies (P24 Cords
with 347 Plugs at each end)

4 - 258C Plugs _

2 -« 113A, 31.2 Ohm Resistances Sold
Equipment

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

O UL CT

1

5,07 Procedure - Pilot Filter Band Widthl:

See Fig, 6 and Fig. 7

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

TT

Plugs into the three B Jjacks of the |

trol clrcuit.

T O FGORT
2 U o

O W3

/]
- —

47

D
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(9]

(2) Shunt the flat gain control TH t

mistor of the line amplifier by
250 ohm test resistance and the BU a
thermistors of the slope and bulge ng
works by the 500 ohm test resistancep

G~
s OO
()

(3) Insert 113A resistances in the tW
tube positions not used, in this
tube positions 3 and 4.

Q O

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

amplifier panel) and connect to the

moved leads the 200 ohm test resistanicels

L 3]
0]
1

(5) Set the oscillator to the pilot firem
quency end adjust its output to g
minimum,

(6) Patch from the oscillator OUT jal
to the POTENTIOMETER IN Jjacks of| fthe
30A set. Set attenuator at maximum,

(7) Patch from the ATTENUATOR OUT to

‘BQ jacks of the deviation regulaft
under test at the input sealed test [
minal,

[Vels3

(8) Patch the 0-5 volt voltmeter at the
V jack on the limiter ecircuit to| [t
A~56 ke jack on the comtrol circuit.

[«

(9) With at least 34 db in the attenﬁato
of the 30A set operate the test [keyl
of the 30A set to ADJUST position anf ad-
jusf the output of the test oscillatof [t
give a reading of about 2 volts on the

valtmeter.,

(o]

(10) Adjust the frequency of the osclil-
lator to give a minimum voltmeter

reading, leaving the "cycles" dial of] |the
oscillator on "O". Note that two mimi

mey be obtained with a normal filter),| s
indicated in Fige. 7. Either minimum poimt
may be used for this test inasmuch alg [the)
primary objective is to obtain a frequency

within the pass band.
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r T T T T
DEVIATION REGULATOR

|
l
LINE  SLOPE  BULGE FIXED Twsr :
|

AMP £Q. £Q. EQS. amp.
£Q
LINE
our.
6cALED
TERM,

d

5

g\

)
BuLGE

CORD
'\_Qg—
3
gsi
Ny
N
Ej

PATCH

|
|
conrmoL Cracorr }
|
|
|
|

r VOLTMETER oN

LimiTer cor. |

(D, SIS
|

x
4 | Porewriomersn AT |
& | /¥ ADYUST ‘0077-5”' '
I TEST COMPARE |
| Por t ﬂ l
' | l

Fige 6 = Pilot Filter Band Width Measurpment
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Center of
Band

(8-39)‘
(A) NORMAL BAND SHAPES
Center of
Band
§ Ceé\;e:’ of
n db
lgsbs loss
db
loss
x =
f 0B - ,
v -- “To6na
l or less
f
(B) NORMAL TEMPERATURE EFFECT
Nominal A
'| Freq. 120°F 75°F 30°F
| I
\ i ]
\ 1/
db \ r o/
foss P \/\_/‘
\ /
N T~~~ _”
f
(C) BAND SHAPES INDICATING TROUBLE IN PICK-OFF FILTER OR ITS TERMINATIONS
Center of Center of
Band o Probably defective termination. Band
Input term. is part of filter.
Output term. includes pad,
tuned input transformer and
grid circuit of tube,
db db
loss loss
——
Probably defective
crystal element in
fitter.

Fig. 7 = Typical Bilot Filter Characterilgtiig
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(11) Readjust, if necessary, the output| of
- the test oscillator until a rea

of 2,0 volts is again obtained on the

voltmeter,

L)

(12) Decrease the loss in the attenuntp
by 1.0 db. This will cause the| vp 7/

meter reading to decrease to a very 1o

value. '

(13) Using the ™cycles™ dial of the ppgpe
lator, increase the frequency of| [the
oscillator until a reading of 2.0 volte
is again obtained on the voltmeter. |[
indicates that at this frequency the| lpiss
i
il

of the filter has increased by 1.0 dp
relative to its loss at the tuning pp
Record this reading of the "cycles™ @

(14) Decrease the frequency of the oBplifll

lator below the tuning point, Dby
means of the “cycles" dial, until the
voltmeter reading again increases to| B0

volts. The number of cycles by which the
frequency is decreased may be either
greater or less than the number of cjelles
by which it was increased in the tesp
above; this is to be expected in view of
the typical filter characterigtics, ps| ink
dicated in Fige. 7. Also note that, [f|{
minimum points occur in the filter ¢ -
acteristice, an increase of 0.6 db or| Legs
may be obta.ned in the filter loss bptiwepn
eREp

in loss is less than 1.0 db in a no
filter, it will not affect this test

r
D

these two frequencies; since this inpp
m
1o

(15) Determine the total change in fr
guency between the 1 db points p
filter characteristic from the two abpye
tests. This is taken as the filter p
width.

Reguirements:

Pilot Frequency Minimum Band Niith
56 ko 35 cycle
28 ke 35 cyclaE
12 ke 10 cyelp
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5.08 Procedure - Pilot Filter Discrimin

(1) 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 1
the attenuator by the amount indicat

1Y

[T = =

<O

Decrease Cha

Loss in Oscil

Pilot Attenuator Frequ
Frequency - by b
56 ke 34.4b + 500 ¢
28 ke 34 db t 500 ¢
12 ke 34 db + 500 ¢

(2) Note the voltmeter reading.

Requiremehts: The voltage in eac
case should be not less than 2.

volts, indicating a discriminati

of at least 34 db at frequencie
cycles above and below each pil
Satisfactory discrimination at
frequencies outside the band is
reasonably assured.

Caution: Do not return oscillat

o B
D00
FE
LRI

OB

pilot frequency belfore reducin

HO
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put, to avoid damage to pilot

=Y

ter.
(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, to 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.

HoOD B O
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5.10 The procedure outlined in this par

is based upon the fact that the tq
mistor resistance changes slowly in resp
to & change in its heater voltage, and t
its heater voltage may be readily obserw
a function of loss inserted or removed 1
pilot frequency path of the control circ
A change in the tuning capacity of the t
former changes the pilot frequency volta

L2

eI

HEeB O
= .

cFcF ko § H

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 in ¢
reduces the amount of 60 cycle voltage d
livered to the heater of the thermistor.
cordingly, if this 60 cycle heater volta
obgserved as an indication of tuning, the
ing adjustment may be made for a minimum
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 expandor 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 of t
pilot frequency, it is recommended that

tuning ad justment be made rapidly. This
cedure should be carried out when the de
tion regulator is operating normally on

pilot frequencies, ‘

5.11 Apparatus

1 -« 2P1D Cord Assembly (P2A Cord w
347 Plugs at each end)

1 - 258C Plug

1 - Screwdriver with insulated sha

to reduce capacity effects at b

5.12 Procedure

(1) Note that pilot frequencies are
normelly recelved.

(2) Insert the 258C Plug into the B
of the pilot frequency under tes
to remove the limiter circuit.

SO0 O

&

CFIRTO PO cfr v cr O B O 0

=
[2

|9}
[21]

)
[5i

[e]

H(Dc:'lﬁt
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]

ECTION E34.561

Page 47




OE-436

(8-39) 42, 4

SECTION E34,561

(3) Patch the 0-5 volt voltmeter, at V]
jack on the limiter circuit, to [t A
jack corresponding to the pilot frequency

under test.

(4) Make the screwdriver adjustment |of] [the

proper tuning capacity of the
transformer with sufficient speed sq [that
the minimum reading cen be quickly ob-f
taeined on the voltmeter correspondinyg itio
the position of correct tuning., Wh tihe
transient response on the voltmeter ne-
sulting from a change in the screwdriger

ad justment is toward a lower voltage
the voltmeter, the adjustment is bei
made in the proper directions At the

point of correct tuning, a change in
either direction will cause an incregde
the voltmeter reading.

Requirement: The screwdriven ad-
justment shall be left in yl-g
position for correct transfignmen
tuning, as indicated by a ninin
voltmeter reading.

-

(D) Regulator Sensitivity end Regulation
Accuracy

5.13 The regulator sensitivity, at a give
pilot frequencf, is the pilot frequgnay

€] =

!

power in milliwatts (expressed in dbm) 7

quired into a 135 ohm termination at the |dg+
viation regulator output (EQ Jjacks at the [qutl-
put sealed test terminal) to produce an pver:
age value of deviation regulator gain at| [the

pilot frequency in question. Average vaﬁﬁe
of deviation regulator gain are obtained wh

the thermistor resistances are 500 ohms [im rthe
slope and bulge networks and 250 ohms in [the
flat gain regulator. The heater voltages |clom-
responding to these values of thermistor re-
sistances are given in Table VI,
5,14 The regulation accuracy is determimed [by
the departure, in db, of the piloly [Lgvel
at the output of the deviation regulatorn (firom
its desired value, which is nominally -11.0
dbm. As a measure of the performence of} |the
regulating system, the regulation accursgdy |is

gpecified for a given change in pilot fxe
quency input level.
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5.15 Normal regulator operation reguire

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.

o)
FH O

5.16 When the type Klsystem is operated

its normal +9 db. output level with
| spect to the transmitting toll switchboapr
the pilot frequency is supplied to the 1

-

B0 1 O
=}

47
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the output of the transmitting amplifier
is normally maintained at the output of

Y
T
d
n
a
the nominal value of -1l dbm. The +9 dbl L

s
cessive repeaters by the action of the re
lating system. For this normal operating
range, "X" wiring should be used on the [
sistance of the control circuit as specif
on SD-64395~01 and as indicated in the tg
in the following paragraph.

5,17 Vhen a different operating level ifg

sired, as in the case of special syt
operating conditions, the desired level may

obtained by the following strapping.
REGULATOR SENSITIVITY ADJUSTMENT

CONTROL CIRCULIT STRAPPING REQUIREMENTS

HoH L QOO0 Fh O cF

[ I = T0)

oA

Speci-

fied Strapping on Wiring |on |Bo
Output P! Regls= tentiomet

Level tance H, J and

= o

+13 db  Omit "X","Y" and "Z" "S" Wi

Wiring ‘ _
+11 db  Omit "X","Y" and "Z" "R Wi
Wiring

+ 9 db nX* Wiring "R" Wiz

H

+ 7 db "y Wiring "R" Wi
+ 5 db nz* Wiring "R" Wi

5,18 Intermediate values are obtained b

f
_making the adjustment to the nearegf
i

nominal value of column 1 and then adjus

the grid bias potentiometers H, J, and K| &

give the desired output level.,

H
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5.19 The regulator sensitivity for each

frequency is determined primarily b
relative values of the grid bias supplied
tube 2, 3 or 4 thru potentiometer K, J on
and the rectified pilot voltage across re
ance M, N or P supplied by the varistor.
rectlfled voltage is affected by transmi
variations of the pilot filter, the inpu
transformer, tube 1, the OUT transforumex|,
the varistor. Compensation for these v

o 0

47

SECTION E34.561

tiorie is obtained in the adjustment of Hh
grid bias supplied by potentiometers H, |J
K.

€

5,20 The adjustment of the regulator s

tivity should constitute the last |4
justment of the control circuit. It is g
sumed that the tuning edjustment as has |j
made at the factory on the OUT output r

® I} Lu
[ .

former is satisfactory, that the_voltagse
justment has been made on the 60" transifld
and that the pilot filter is normal with
spect to band width and discrimination.

521 The discussion and procedure follgwi

is given with regard to a regulatqrn
gitivity of -11.0 dbm. In systems operal;
at different sensitivity the appropriate
changes must be made.

5.22 The adjustments required in the con
circuit, which determine the regu

ig =11.0 dbm at the output of the deviatyi
regulator, the average losses should be |
serted in the flat, slope and bulge netwo

t
4
sensitivity are such that when the pilot 1
d
n
iy

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

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

5.24 The average flat loss characteristi
the flat network is obtained with 4

¢

i

thermistor resistance of 250 ohms; of th

slope and bulge networks, thermistor res
ances for each of 500 ohums,

H X
® B O
§ o 8§ 33

ah

[N - Wel ~1
=l . le)
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5.25 With test resistances of these valh
shunted about the,cold thermistors
pilot frequency supplieé by a local oscil
the input can then be adjusted to give an
put of -11.0 dbm at each pilot frequency
turn. EFach 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
potentiometer is adjusted, with input un
changed, to reobtain the same output.

5.26 Apparatus:

- 30A Transmission Measuring Set

- 42A Trensmission Measuring Sys

- Portable a-c Voltage Test Set
J68602AH, if available

or equivalent)

or equivalent)
- 113A 31.2-Ohm Resistances
- 312A Plug
- 258C Plugs

with 305A Plugs at each end.)
- 2P1D Cord Assembly (P2A Cord w
347A Plugs at each end)
- W3OR Cord equipped with 308A anf
- 305A Plugs

S Y Lk N R R T

Note: Fach of the 106A Type resist@angies

is to be equipped locally with

KS-6780 Connecting Clips and 108| C

Tips or their equivalent.

5.27 Frocedure - Regulator Sensitivity lAd

Justment See Fig. 8

(1} Meke a preliminary measurement o

.€ain 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 258C plug into the FI
Jack of the control circuit.

L cF

"2 = D0
[ BCECE =N R

TR O =
[

el
OO

- 250-0hm + 1% Resistance (106A Ty
< 500-0hm + 1% Resistances (106A| I

SP20B Cord Assemblies (F3P Corfs

| =]
[ad

(Sl VLS
:

(Cleo i
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i
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‘ SECTION E34.551
TWIST AMR OR

‘ERANS AMP ouT
312A & /.a ________________________
3J0BA PLUGS 38 42A TRANS MEAS. SYSTEM 29A |
'Mm g §pws|
| m PAD 35«'a 'U',N % ouT
b
W3R _CORD

3 J68602AH
|

'|A:

lIST SET

r "7 ]
: DEVIATION REGULATOR :
| LINE SLOPE BULGE FIXED TWIST
| AMR EQ. = EQ EQS. AMR |
EQ EQI
INPUT I:
SEALED [#" s&ﬁoT\
| T?RM. :‘_ g ‘ ] |
| vo o |
“ﬂﬂﬂﬂl—ﬂhé—ﬂ bt |
|
| |
, , PiLOT |
— e FuTER ]
——————— o
VOLTMETER ON |

LIMITER CKT |

iodb PAD SWITCH AMR

IN 30A 3ET -~ Tan
AU—DW o 316-}
L__T& |

A™MP WN AMP OUT

Fig. 8 - Regulator Sensitivity Adjustment and
Regulator Accuracy Measurement “
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(3) Shunt terminals 1 and 2 of the| [TH
thermistor with the 250 ohm te
sistance and terminals 1 and 2 of
and BU thermistors with the 500 ohnl tle
resistances,

[l
|}
[¢]
t 2O
[l =

(4) Calibrate the frequency of the|ll
oscillator to the pilot frequeng
56, 28 or 12 ke, using as standard| the
pilot frequency from another system|,
which may be safely bridged off intp
high impedance input pad of the 424
transmission measuring system, proc
ing as follows:

(a) Insert the four prong adapt
plug, 312A, into the EQ-LIN
jacks at the output sealed tesft
minal on the other system. At
terminal office insertion would |be
made into the REC AMP OUT - GR Dﬂm
IN jacks,

(b) Insert into the 3124 plug [the
S08A plug on the LEV MEAS cordl

of the 42A transmission measuri

" . system,

{c) At the PAD QOUT or MEAS TRK|

jacks, as provided, on the
measuring system patch to the [
ohm jacks of one of the 135: 6D
repeating coils in the 304 set)

[eX LX)
O 1 pHd

(d) Patch the 600-ohm jacks frpm th

repeating coil to the TST AMP| L
Jacks at the test amplifier in| the
42A messuring system,

<= ©®

(e) Terminate the TST AMP OUT |[jrkkis
of the test amplifier by the
523A, 135-ohm plug.

(f) Insert into the 323A plug t

308A plug at one end of a W
cord and connect the 305A plug
the other end of the cord to o
of T and R jacks on the~portabg
voltage test set J68602AH (0-4
scale). \

< T 0O e
(54
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(g) Patch from the other (multipls|)| [T
and R jacks on the voltage| test
set to the OUT jacks of the 17B| pse
cillator, If the J68602AH tespt| seft
is not available the 0~5 volt gm~e
voltmeter on the limiter circulift| maly
be used with suiteble long cords
being provided,
(h) Slowly adjust the frequency| setr
ting on the 17B oscillator| umbil
a beat of less than 2 per second| lis
obtained on the voltmeter for (th
particular pilot frequency of (tiesit.
(5) With the 17B oscillator now calliM
brated for the 56, 28 or 12 kg|[f

e-
guency, as desired, disconnect the |calll-
brating cord from the 17B oscillatom OUR | -
jacks and patch these jacks to the ATTEN-
UATOR IN jacks on the 30A set., Set Eﬁk
oscillator to a minimum output and 4
attenuator to a maximum settings.

(6) Patch from the ATTENUATOR OUT |j&

on the 30A set to the EQ Jjacks jat
the input sealed test terminal for th
deviation regulator to be tested.

(7) Patch from the EQ jacks at the |out-
put sealed test terminal, or REC |AMH
OUT Jjacks at a terminal office, to [the

10 db pad IN of the 30A set.

(8) Paten from the 10 db pad OUT j
to the SW AMP IN jacks on the |guxi-
liary switching amplifier.

[v))

[6)]
o]
b

(9) Patch from the SW AMP OUT jack
this switching amplifier to the
thermocouple jacks on the 30A set.

(10) With a 2P1D cord patch from the |V

jack of the 0-5 volt a=-c voltmeepm
in the limiter circuit to the A jack),
corresponding to the pilot freguency |of
test, in the control circuit.

(11) Place a 113A resistance in each [of]

the tube positions in the contigl
circuit of the two pilot frequencies m
under test.
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(12) Operate one 10 db meter protec
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 de
mined in Item (1). The output from {t
deviation regulator will then be -1},
dbm.

e

ct F9
[§)
OO0 H o
[ I g(b

(13) Remove the 258C plug from the FIL
jack of the control circuit.

(14) Remove the resistance shunt fr

terminals 1 and 2 of the therm
corresponding to the pilot frequency| p
test. ,

O
u B
= O

(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 ke pilot to R
obtain the reading of (G-41) db on [t
thermocouple meter with one 10 db p
tion key operated. The sensitivity
then adjusted to the normal -11.0 dp
the output of the deviation regulatp

k]
HEFO PR ANO ct
U)C"(DE.O"SD'

(16) Record the thermistor heater vp

age. This is the heater voltag
which gives a thermistor resistance
to the test resistance of 250 or 50D
as used in this test.

[OIEO N el

(17) Proceed with the regulation ac

measurement of Paragraph 5.28
the particular frequency just adjus
for sensitivity, before changing to
another pilot frequency.

cr o CJ
O
3

5.28 Procedure - Regulator Accuracy Meppurer
ment - See Fig. 8 ’

(1) Increase and decrease the atten

tion, from the value found to g
-11,0 dbm output, by the amount sho
the requirements table below,

< o
L=

Page 55




OE-436
@-39) . 42 47

SECTION E34.561

Requirements: The changes in outipub
level produced by the indicated

changes in input level are not [tio ||
exceed the values given in the [floli~
lowing table. ,
Regulation Accuracy Requirements
(607) | flaix.
Trans- Change in Cgimge
former ____Input Levels at In Output
Tap 56 ko 28 ke 12 ke Lievell
4 + 5.0 db £ 5.0 db £ 3,0 db = [(.JH b

5 + 8,0 db £ 6,0 db * 4,0 db * (.4 [db

(2) Make similar sensitivity and 1gg
lation accuracy messurements 1o

, each of the other two pilot frequengcil
(3) Restore all circuits to normal.

(E) Limiter Circuit

(1) Connections From Control Circuit to |Vai-
stors of Limiter Circuit )

5.,29 It is the purpose of the gain devi

atign

limiter circuit to prevent an excggdiwe
increase in gain as a result of failure [of] ithe
pilot frequency or of the regulating equiip-
ment. This is accomplished by means of fths
shunting effect of the A varistor toget
with the distribution bus and its associgtied
varistors, across the heater of each regullat-
ing thermistor. This becomes effective e
the voltage across the thermistor heate Sf
comes abnormal., Optional connections arg
provided to the limiter circuit so that |it
will not limit the heater voltage to su alny

extent as to impair compensation for normal
variations of the individual circuits.

5,30 The limiter circuit is not specifiqd

when the number of circuits which would
connect to a common limiter distribution busg
is less than five.
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5.31 In general, the connections from th
control circuit to the A varistors

the limiter circuit should be made in aclc
ance with the instructions of this paragn
The deviation regulators on all pairs sho
be working normally and all systems shoul
g

v

b

(o1 ']
[}

in normal working condition at all previ
repeater points at least as far back as
previous deviation regulator and prefera
far back as the transmitting terminal.

PO e (0
(7}

5,32 It will be assumed in this instrucy
that the system is aveilable for te
purposes and has been properly lined up |o
points between the transmitting terminall
the repeater or receiving terminal undex
If this is not the case, the equivalent g
tion for the adjustment of the limiter qi
can be obtained by transmitting in turn |g
pilot frequency to the line at the previg
deviation regulator point at the nominal]
of =11 dbm.

HEOHOG® i b

5.33 Apparatus

1 - 2PID Cord Assembly (P2A Cord wityh
3474 Plugs at each end)
268C Plugs, one per system conngdigd
to limiter circuit. -
Soldering Equipment

-~
o

5.34 The procedure is given using the 1
pilot frequency as an example. Th
cedure for each of the other pilot freyu
is similar when appropriate changes are
according to the frequency under test.

T T na

[elis
® - H

[«

[4]

5.35 Procedurse:

(1) Plug off the gain deviation limitiem
circuit by inserting 258C plugs {imto

the B jacks of the control circuits jagso-
ciated with the particular limiter ciir-
cuit.

(2) With a 2PID cord patch from the [V |Jeck

of the 0-5 volt voltmeter to the |A
jack of the thermistor heater associgtied
with the 12 kc pilot freguency.

(3) Measure and make a record of the g-9
voltage.
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o7

(4) Make similar measurements and relc
of the a-c voltages across the j
of the 12 ke¢ pilot frequency thermi
of each of the other deviation regulgt
in the office.

(5) Compute the average of all the Vol
ages measured on the 12 ke pllod |f
quency thermistors. Compute the dififle

H©w o

1
ence in voltage of the deviation regt
in question from the average of all [df]
voltages. Determine the per cent dif
ence, that is, the per cent change imn
age from the average voltage, by taki

OH cdctt @I
ulgo

the difference in voltage between thg
average and the individual voltage di

by the average voltage, this ratio e
multiplied by 100. Make connections
the deviation limiter according to Ta
VII. ‘ :

(6) Make measurements, computations [gnd

connections for each of the othegr
pilot freguencies in a similar mannex.

-~ TABLE VII
Choice of Limiter Circuit Connections
& Change in Voltage ConnL
from Avg. Voltage: to Vapm

o ot - <

(=)
G

ve.Volt, = Individual Volte of Lim
(= Ave, VOlt ) x 100) " gifde

foli =3

<t OO
RHBE

Less thﬁn‘ao%
20 to 50%
Greater than 50%

(7) Remove all 258C plugs and restore
connections.

(2) Effect of Limiter Circuit on Amplifi

H

Galn When Pilot Has Not Falled

5,36 If the conﬁections are properly mA
the limiter circuit and if normal

a
t
mission is occurring over a given pair,

addition or removal of the limiter circui
from this pair should not produce an exge
change in gain of the amplifier (See Tabl
VIII). This may be checked conveniently

oo nc H o
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of the amplifier. The measurements shou

47

measurenents of the pilot level at the outpu
b
i

mede at a time when all other circuits app
normal operation and are normally conneclef

the limiter circuit, preferably at a time

the cable temperature is very high or vejy

low.

5,37 Apparatus:

1l - 42A Transmission Measuring Systenl

1l - 312A Plug
1l - 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.

W

(2) Measure the pilot level by means|
the 42A transmission measuring sys
at the output of the deviation regul

=5

(3) Restore the connection to the 1im
circuit by removing the 258C Plugl.

{4) Again measure the pilot level at
output of the amplifier by means
the 424 set,

<t

Reguirements: The change in pilo
level produced by the addition
linmiter circuit should not exce

db when all pairs are operating no

= o
O
[AvilS ik ]

O
L)

ct 3 W cF

mally.

O

(3) Deviation Regulator Gain Resulting Fip
Pllot Frequency Failure

5.39 In any trouble condition which cauy

failure of the pilot frequency the
liniter circuit will limit the resulting/ i
crease in amplifier gain. The amount of| L

ing obtained may be checked by artificia
producing a failure of the pilot frequen
observing the change in gain which resul
the amplifier.

cr 0
141}
=3
[=}
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5.41

Apparatus

1 - 42A Trensmission leasuring Sys
1l - 312A Plug

Procedure

(1) Measure the pilot level at the 9
of the deviation regulator with
control circuit working normally.

(2) Produce a faillure in the control

cuit by removing the grid clip I
the grid of the appropriate one of 4
2, 3 or 4 depending upon the pilot f]
quency under test.

(3) Measure the pilot output level g

436 [
(8-39) e .

pilot frequency under test of a
mally working deviation regulators ¢
nected to the particular limiter.

Requirements: The increase in g
should not exceed that given i
Table VIII. - '

(4) If the above requirements are ng
either the pair-to-pair transmig
variations are excessive or the vari

are defective and resistance meessuren

should be made of the varistor units
specified in Part 6. If these resis
values are satisfactory and if the g
requirements are not met, then it is
eble that the trouble is not with th
limiter circuit but is due to some d
in the transmission characteristics

this pair.

Bt
(0]

o o0 0
M
in

47

S

<t

b o O ® ) cfp

it

o
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TABLE VIII
Effect of Limiter Circuit on Amplifier Galin
- Change in Gain Resulting From a Pilot. Fajilpure
Increasb inl Gain = db
Due to| Pijlot| Failure
(A {B)
Cable ‘In Other 4
Temperature In Ampliifiier Amplifiers
Pilopt At Time of Connection Whose [Pifliot| | Connected to
Freguency Feilure to Varigtor Has Faiiflled Same Bus
12 KC Ave, 1T 2 oDl 0,4
( Slope ) 2T 3.8 063
(Control) : 3T 4,b 0.2
Max. 1T 5.5 0.4
2T 6+ 0.3
3T 8,0 Oe2
28 k¢ Ave, 1T 4. 0,4
( Bulge ) 2T 62 0.3
(Contprol) 3T 7 o6 0.2
Min. 1T SR 0.4
2T Qo7 0,3
3T 12.0 0.2
56 KC Ave. 1T 5.0 0,6
(Flat| Gain) 2T 10,3 0.4
(Contprol ) 3T 12,5 0.2
Min, 1T 6.0 0,6
2T 12,5 0ed
3T 19.0 0s2
(4) Manual Control of a System
5.42 If a fallure occurs in a deviation| regue~ '
lator, or if & change in gain is desiireqd]
for testing purposes, or if for any reasom,
the a~-c voltage on a thermistor heater ine
creases abnormally the gain may be restoped (to
its normal value or adjusted as desired, b
connecting the TCl, TC2 or TC3 potentiomelt E,
across the heater of the thermistor. If|this
heater is still connected to the limiter| chipk
cuit, then the potentiometer will also rpfupce
the errors in gain produced in other ampii-
fiers connected to the same limiter circuiiftle
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5.43 When jack RL of the potentiometer
used for connection of the potenti

t0 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 thermistonr
heater,

P-HEQO

5.44 Two methods of adjustment of the 19
tiometer are given:

(1) On the basis of equal thermistox

heater voltages. With this adjus
ment, the heater voltage is made equa
the average of the heater voltages df
other pairs. It is then possible tg

B
o4O

tain the connection to the limiter di
This adjustment is usually preferablig
the line and amplifier are normal buf
trouble exists in the control circuif

]

(2) On the basis of equal pilot leve

the amplifier output. With thig
justment, the amplifier is made to O
ate at the correct output level, alt
its gain may differ from the gains |o
other amplifiers, because of a diffls
line loss., The limiter should genen
be disconnected in this case.

5.45 Apparatus

1 - 42A Transmission leasuring Sysi

2 = 2PID Cord Assemblies (P2A Cords
3474 Plugs at each end)

1 - 3P20B Cord Assembly (P3P Cord
3054 Plugs at each end)

1 - 3124 Plug

3 = 258C Plugs

<

5.46 Procedure: Adjustment on Basis of H
Thermistor Heater Voltages.

(1) Disconnect the regulator control
cuit of the system under test by
serting 258C plugs into the three B |]

I e
H

[CIR Y )
g

s
< B 1
[¢]

Hi-bg'dm

qugl

i
=]
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5.47

whose voltage is excessilve.

(2) With the 2PID cord, patch from
jack on the limiter panel to th
jack of the regulator control circu

ek ¢ 2 2
[5a

(3) Measure the thermistor heater v

42

47

S|

ages of the corresponding thermi

o
X
of each of the other working systems
il

— e W

This may be done in each case as fo

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

OB
cF

to the A jack of the corresponding

control circuits of other systems
assoclated with the limiter circp

(b) Note the heater voltage read

(c) Remove the pateh from the V |[ja

to the A jacke.

(4) Determine the average voltage of

the readings of the thermistor
voltages excluding the reading of th
regulator control circuit which is [
manually adjusted.

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

[V ES

(6) Adjust the TCl, TC2 or TC3 potemn

meter so that the voltmeter read
average voltage determined in Item ((
above,

(7) Leave the 2PID cord patched from
Rl jack to the A jack of the reg
lator control circuit.

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

Procedure - Adjustment On Basis of
Pilot Levels at Amplifier Outputs

(1) Disconnect the control circuit |d
gystem under test by inserting |4
Plugs into the three B jacks.

> 10 ct

ECTION E34.561
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(2) With a 2PID cord patch from an
jack to the A jack of the regul

42

control circuit whose voltage is ex
ive.

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 LEV
cord of the 42A transmission me

(3) Connect a 312A 4-prong adapter p
¥

Foe

[o)
o H

g o

ing system into the 312A pluge.

(5) Adjust the TCl, TC2 or TC3 pote

meter to give a reading of zero
the meter of the 30A set in the 4R2A
measuring system for a required out
-1l dbm., Adjustment could likewise
made for any other required output.

6. DIRECT CURRENT TESTS

(A) Resistance Measurements in Line, Twis

47

[9)]

e
@D cfF

B

Test and AuX. Sw1tch1ng Amplifiers;

g

Control Circuit; and in Regulating N

[0)

works and Deviation Bqualizers.

6,01 Circuit troubles in carrier amplif

will ordinarily be discovered as g
sult of routine level checks and vacuum
tests. From a knowledge of the nature g
‘trouble, reference to the circuit drawin
indicate the desirability of meking cert
measurements. In locating specified cin
elements which may be in trouble, d-c rg
ance measurements in addition to the vad
tube tests may be found useful. TFor con
nient reference, limits are given here f
number of resistance measurements to be
with an ohmmetere.

6,02 Apparatus

1l = KS=8295 Volt=ohmmeter
6 = 258C Plugs

Hodomoombthct | mad

-y ® § 0

t BN o
P

u
o 0
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6,03 Procedure

(1) Insert 258C plugs into the three| B
Jacks of the control circuit.

(2) Insert 258C plugs into the FIL jelc
of all tube circuits associated wit
the deviation regulator under tegitl.

(3) Remove filament and plate battery
fuses from all tube circuits undep
test.

Note: This procedure unbalances the
load in the battery at auxiliary |stia~
tions and the time during which pgﬁ@r
is off should not exceed 2 hourg e
less the battery is readjusted.

(4) Measure the resistance of the vamijous

circuit elements with the volt-ohm-
meter. The ohmmeter scale giving t
greatest sensitivity should be used [
each measurement, except where othe
specified.

Caution: In order to avoid damage
due to magnetization of the cloji
the volt-ohmmeter should be Used
for all resistance tests as t
limits the d-c testing voltage o
less than 5 volts.

(5) Where requirements of 0-1 ohm are
given continuity tests may replajce |the
ohmmeter tests.

Reguirements: Resistance limits lane
given in appended Tables as fo OWj:
‘ Tabll
Line Amplifier 11X
Twist, Test and Aux. Switching
- Amplifiers X
Control Circuit Xl

Regulating Networks and Devi~-
ation Equalizers
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(B) Resistance Measurements In Thermisto

x

47

Varistors

6,04 Since the resistance of a thermist
varistor is a function of the appl

voltage and of the ambient temperature,
rather difficult to obtain accurate info
tion concerning the characteristics of ¥
unit except under controlled laboratory
conditions, However, if a particular un

e

neither open-circuited nor short-circuit
if its resistance value is of the same o

H%M#D’HH‘-"O

- £

- P - cF
[(7]

of magnitude as the resistance of other
lar units, it is very probable that it i
satisfactory working condition. The oh

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

6,05 Apparatus

1 - KS-8295 Volt-ohmmeter.
Soldeping Equipment.

6,06 Procedure - for Thermistors:

(1) Disconnect all leads from the th
nistor terminals.

(2) lMeasure the resistance between 1
nals 1 and 2 of the thermistor N

(3) Measure the resistance between 1
nals 3 and 4 of the heater,

Requirements:

(1) Thermistor bead resistance
5,000 omnms to 50,000 ohms.

(2) Heater resistance = 200 ohn

15%.

6,07 Procedure -‘For Varistors in Gain (I

tion Limiter Cirouit

(1) Disconnect all leads from the te
nals of the A varistor.

(2) Measure the resistance (on the 1

g
sigtance scale of the ohmmeter) b
I

tween terminals 3B and 1T, between 1l
2T, and between 2T and 3T.

Requirements: The resistance in
o

case shoutd be between 4 ohms

ohms, when measured on the low
sistance scale (the ohmmeter Y
voltage being 4.5 volts).

[

(U]

.
unit,

[¢)

4o

5
[<7]

d'C:) oM

SFCTION E34.561
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TABLE IX '

OHMMETER TESTS ON LINE AMPLIFIER (SD-64337-02)

SECTION E34,561

(A) Transformers, Networks, Equalizers and Thermistor not Included

_ Measure
From Jf To
Apparatus Term., Apperatus Term,
FIL ACT TST Jack FIL ACT TST Jack
" " " " ” ” ” ”
" " ”n ” ” " ” ”
" ” ” L4 l ” " n " l
” L ” " " " " L
n A n " Socket 2
*toon " " Terminal Strip
IN Input Trans, K1 Network
INST 1 Network Socket 3

INST 2 Network
L] "
Socket 1

EQL Equalizer(Y wiring not
used)
EQL Equalizer(Y wiring used)

EQL Equalizer

PLT Retard

IN Input Treans.

Terminal Strip
" ”

EQL Equalizer
” "

TH Thermistor
Terminal Strip

L

333 3333333333323
I 3333333333333

FIL ACT TST Jack
" L ” "

IN Input Trans.
" ” ”

” ” "
”" n "
” ” L

OUT Output Trans,
” ” "
EQL Equalizer

K1 Network
" L]

IN Input Trans, (See Note 1)
” ” " ( ” ”

—
BB R RGO R R R SRR HRRR <SR9 O QFQRHDORRON D

FIL ACT TST Jack
Terminal Strip
Socket 2

Socket 3

Socket 3

IN Input Trans,

PLT Retard

Panel

IN Input Trans,
” ” ”

TH Thermistor
” L

" "

Rl Condenser

Tl Condenser

FIL ACT TST Jack
" " ” "
L] " n L

IN Input Trans.
Cl1-C2 Condenser
C3-C4 Condenser
C7-C8 Condenser
Socket 1

Socket 2

Shield for Tube 1
Shield for Tube 2
Shield for Tube 3
OUT Output Trans,
FIL ACT TST Jack
EQL Equalizer

C7 Condenser

Tl Condenser

Rl Condenser

C10 Condenser

Connecting CEt.
n

" L
" "

Cé Condenser

n
QPG DR ROQOOQWGL QO GO

Bottom
Bottom
2
5
l2
S
Middle
Middle
Middle
Sp
SP
Base
Base
Base
S
10
5
Top
Top
Top
Lert
Tip
Ring
Tip
Ring
Bottom

(B) Transformers, Networks and Equalizers

3
4
1
1) 3

Socket 1

K1 Network

IN Input Trans,
” " ”

0 O

Limits - Ohms

n, [3
90 110
800 1100
900 1100
13 17
90 110
550 860
900 1100
630 770
450 550
900 1100
45 55
225 275
350 450
0 l
Open Open
-85 85
400000 600000
4500 5500
4500 5500
1800 2200
3500 4500
800000 1200000

(e

CO00O0O0O000O0000OOOOO0O000000
Pt 2 et 1t et et et et et (e et b et (e e e e S

10 20
640 790
0.5 1.5
0.5 1.5
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TABLE IX (Continued)

Measure
From To
Apparatus ~ Term, Apparatus “Texrm,
IN Input Trans, (See Note 2) 2 Panel
" L L ” ” " s Panal
" " Tep 6 " o 3 7 Tube 1 Grid Cap
" ” Tap ] " " " 5 " " "
" oW " " w4 5 IN Input Trans. 6
INST 1 or INST 2 1 INST 1 or INST 2 (Resp) 2
L " " 3 ” " L] 4
. " n ” 2 ” n uﬂ 4
EQL Equalizer All Types 1 EQL Equalizer All Types 2
” " " LJ 3 ” " ” " 5
‘o " ” " 4 " " " " 6
” " " L 6 ” " " " 8
" ” " " 8 " 14 ” " 10
" " 30A 1 " " 30A e
" L] " 2 ” " ” g
" L] " 2 ” ” " 3
" d 30B l " " 30B ]
” " w 2 " ” L [+]
" L w 2 " " ” 3
" w 30C 1 d " 30C 9
" L ” 2 L] L " 9
" " L] 2 " ”» " 3
" d 30D 1 " " 30D 9
" ] ” z " ” ” [+]
‘" » ) 1" 2 ” ” . " 3
OUT Output Trans. (See Note 1) 1 OUT Output Trans. 2
" " " " " l) 3 L2 » " 4
" " " (" " 5) 1 Panel
" (] LJ ( " " .5) 4 L]
~Notes: (1) Measure with the ohmmeter set at RX10 to avoid excessive ourrent.

(2)
(3)

(4)

(5)

Disconnect leads 1 and 4 of IN Input Transformer,

SECTION E34.561

Limits ~ Ohms

n. x'
Open Open
Open Open
7000 8000
7000 8000

250 500
2700 3600
38000 46000
Open Open

90 160

Open Open
650 770
780 950

1700 2200
500 750
550 830
105 135
385 500
400 600
120 150
525 825
800 900
120 150
350 550
430 650

90 110

1l 2.5
1 2.5
Open Open
Open Open

Conneot to terminal of IN Input Coil first, then to grid cap of tube and main-
tain continuous connection until reading is made.

This test should never be made preceding the test of terminals 5 or 7 of the IN
Input Coil.

Measure with ohmmeter set at RX10,

Disconnect leads to 1 and 4 of OUT Output Transformer,
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a

OHMMETER TESTS ON TWIST AMPLIRI

TABLE X

SECTION £34.561

ER (SD-64329-03) AND ON TEST AMPLIFIER

AND AUXILIARY SWITCHING AMPLIFIERS (SD~64329-02)

(A) Transformers and Networks not Included

Limits - Ohms

Measure -

From . To
Apparatus ~ Term, Apparatus Term, n,
FIL ACT TST Jaok 1 FIL ACT TST Jack 2 90
" " " " 11 Socket 1 c 630
i n d " 11 IN Input Trans. 5 37
b » " " 11 FIL ACT TST Jack 10 12
” ” L] ” 6 ” ” " n 5 900
” " " L] 5 ” " " ” 4 90
LI R 9 Terminal Strip 3 900
C2 Condenser Lower INST 2 Network 1l 1150
Terminal Strip 8 Socket 2 scC 45000
PLT Retard Coll 1 Socket 3 G 470
d " " 1 PLT Retard Coil 2 105
FIL ACT TST Jack 10 Terminal Strip 2 7
" " " " 8 INST 2 Network 3 900
C?7 Condenser . Left FIL ACT TST Jaock S5 540
" Left Socket 2 c 180
Terminal Strip l IN Input Trans, 1T (V]
” " 1 ”n ” ” S o
" hd 1l d hd " Grd.Lug 0
" b 1l FB Network 6 (4]
” " 1 " ” S o
hd " 1 " " Grd.Lug 0
hd - h Cl~C2 Condenser Middle 0
" " 1 Socket 2 SP 0
" " 1 C5-C6 Condenser Middle 0
" hd 1l C7-C8 Condenser Middle 0
" » 1l " " Grd.Lug 0
Terminal Strip 1 C3~-C4 Condenser Right (o]
" " 1 D Resistance Left 0
" " l c " Lefrt 0
i " 1 FIL AOGT TST -Jack S 0
L] " 1 " " ” ” 12 o
" " 1 00T Output Trans, (=% 0
" " 1 Shield for Tube 1 Base 0
" " 1 " " "2 Base 0
b " 1 i i " 3 Base o]
" " 1 Ground (Pansl) o]
Terminal Strip 8 b Open
FIL ACT TST Jack 2 C9 Condenser Left (o]
" " " " 2 Socket 1 SP 0
IN Input Trans. 2 FB Network 5 o]
OUT Output Trens, 6 Socket 3 P o]
IN Input Trans, 4 Connecting Ckt, Tip (o]
" " " 17 " " Ring 0
OUT Output Trans, 1 " " Tip 0
" n " 4 " " Ring 0

(B) Tresusformers asnd Networks

IN Input Trans, (See Note 1) 3 IN Input Trans, iT 160
LA ®  (See Notes 1&2) 3 " " " 2 0
" e hd (see Notes 1&2) 4 " " " 3 1.5
" " " 5 L] " " 6 15000
INST 1 Network 1 INST 1 Network 3 90000
" " 1 " L 2 35000
" " 5 L] " 4 0.4 Meg.,
" " 5 " L 2 Open

ax,
110
. 770
45
18
1100
110
1100
1430
56000
570
1860

Ope

HI R R R R e b e b bt b

200

1.5

3.5

25000

110000

45000
0,6 Meg.,

Open
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TABLE X (Co'ntinued)

SECTION E34.561

Measure
From . ~ - To Limits ~ Ohms

Apparatus Term. Apparatus Term. Min, Max,
INST 2 Network 1 INST 2 Network 2 19000 23000
n i 3 w d 4 70000 90000
w " 2 " " 4 Open Open
OUT BR Network 1 OUT BR Network 2 14 20
OUT Output Trans. (See Note 2) 5 OUT Output Trans, 6 11 23
" " " (See Note 2) 1 n ® " 2 3 8
" " " (See Note 2) 3 " v " 4 3 8"
" ® n (See Note 2) 1T n " " 3T 3.5 8.5
" W " (See Note 2) 2 " " " 1T S0 0.5
" " " (See Note 2) 3 " " " a7 0 0.5
FB Network 1l FB Network G 245 5
" L 2 ® " G 2,5 5
" L (See Note 3) 5 " " 6 280 320
" " (See Note 3 4 " " ] 260 '320
" " (See Note 3 4 " " 5 85 105

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

(2) Measure with the ohmmeter set at RX10 to avoid excessive current,

(3) Disconnect leads to 4 amd 5 of FB network of Test Amplifier
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TABLE XTI

OHMMETER TESTS ON PILOT CHANNEL CONTROL CIRCUIT

(SD=64395-01)

SECTION E34,561

Measurse

From To Limits - Ohms
Apparatus Term, Apparatus Term, Min, Nax,

Terminal Strip (See Note 1) = A4 Tube 1 Grid Lead 750 950
FIL ACT TST Jack 1l Terminal Strip AS 90 110
Cl-C2 Condenser Middle F Retard 1 450 550
F Retard 1l F Retard 2 95 125
Terminal Strip A2 Socket 1 sC 225 275
Socket 1 SC Socket 1 P 60 100
56KC Varistor 2 56KC Veristor 1 30 60
28KC Varistor 2 28KC Varistor 1 150 210
12KC Varistor 2 12KC Varistor 1 170 230
Terminal Strip B8 Terminal Punching K4 15000 19500
Terminal Strip Bl Terminael Punching K4 14500 19000
Tube 2 (See Note 2) Grid Lead FIL ACT TST Jack 7 700000 1500000
Tube 3 (See Note 3) Grid Lead FIL ACT TST Jack 8 900000 1800000
Tube 4 (See Note 4) Grid Lead FIL ACT TST Jack 9 700000 1500000
56KC OUT Trans, 4 Socket 2 P 600 770
28 KC OUT Tramns, 4 Socket 3 P 600 770
12KC OUT Tranmns, 4 Socket 4 P 600 7o
Terminal Strip B7 Terminal Strip B4 4] 14
Terminal Strip B6 Terminal Strip B3 6 14
Terminal Strip BS Terminal Strip B2 6 14
60-Cycle Trans, 1l 60-Cycle Trans. 2 20 40
60-Cycle Trans. Grd.Lug 60-Cycle Trans, 4 20 40
Cl-C2 Condenser Bottom Socket 1 scC 0o 1
Cl-C2 Condenser Grd.Lug Terminal Strip A8 ] 1
FIL ACT TST Jack 12 Panel 0 h
Terminal Strip B8 C3 Condenser Bottom 0 1
r " B8 C4 B Bottom 0 1l

" " B8 Cc5 i Bottom 0 1

X Pot. 3 C5 " Top 0 1l
J Pot, 3 C4 " Top o 1l
H Pot. 3 c3 " Top 0 1l

Notes: 1. Measure with the ohmmeter set at RX10
2., Connect terminal 3 of K potentiometer
3. Connect terminal 3 of J potentiometer to termlnal 8 of FIL ACT TST Jack.
4, Conneet terminal 3 of H potentiomster

to avold excessive ocurrent.

to terminal 7 of FIL ACT TST Jack,

to terminal 9 of FIL ACT TST Jack,
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OE-436

42

47

(8-39)
SECTION E34,561
TABLE XII
OHIMMETER TRSTS ON REGULATING NETWORKS
AND DEVIATION EQUALIZERS
, - (A) 173A SL Network
Measure Limits ~| Ohms
Between Terminals Min, b o
1-2 125 1710
2ed 165 2120
6-8 110 " IUA00
3~-6 - 5
5=8 - 6
/ (B) 174A BU Network
1-2 | 115 1/50
24 100 135
6= 740 9490
6-8 450 6010
6=9 85 110
6=10 90 120
5«6 750 350
46 340 30
(C) 50A ADE Egualizer
1-8 1030 2510
1-11 300 1370
2«8 - 8
2~12 o 1
3=l 440 550
4=6 600 7410
5=-6 1380 1640
4-11 0 1
7-8 280 350
8-9 330 4110
9-~10 145
8-11 (AMP DEV) 1030 Ol
(D) 34cC %(EQL o )Equalizer. MFR., DISC.
1-3 250 JLO
1-5 330 410
3=5 330 4110
(AMP DEV)
L=l 0 1
2-6 900 111d0
(F) 34A (CDE) Egualizer
1-3 | 0 2
(¢) 34B (CDE) Equalizer
1=-2 ' 110 130
1-3 2700 3390
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