BELL SYSTEM PRACTICES SECTION 403-101-500
Plant Series Issue 2, December, 1939
AT&TCo Standard

COASTAL HARBOR, HIGH SEAS, AND OVERSEAS RADIO
COMMON EQUIPMENT

A-1 VOGAD
MAINTENANCE
CONTENTS PAGE case of the E-1 terminal, three trunks with
repeating colls are provided between the
le GENZRAL + o ¢ s s o » o o » o s o o 1 terminal and the testing position., Limits

glven hereln are for the X-wiring an drawing
SD-64377-01.

1.01.1 Reason For Reissue: To include the
information of the Addendum to Issue 1.

2. DESCRIPTION OF TESTS AND ADJUSTMENTS
PERFORMANCE OBSIRVATIONS . « .« « »
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(4) P 1.02 All tests are made with the vogad out

of service. In the E-1 terminal, a 15-db
gain amplifier can be patched in place of the
vogad temporarily, by patching the amplifier
input to the SEND trunk at the test position,
and the SEND trunk to TRSG LINE IN at the E-1
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(D)Ranse-oooonoo-oooo

through the REC trunk to TRSG LINE OUT.
( F) Relay » L] L] L] L] * . L] . * L] . L]

1.03 The tests below are outlined for the

vogad in an E-1 terminal. These tests
and requirements will also be applicable to
the A-1 vogad in the C-2 terminal if the fol-
lowing changes are made:

(G) Vario-Amplifier « « « ¢ « « o« &«
(H) Gain Increaser Sensitivity . .
TROUBLE LOCATION TESTS « o o o o o

(I) Heater Current . . « o o o o o (1) For the jack designations TRSG VOGAD
IN and TRSG VOGAD OUT substitute VOG

(J) Power Supply Voltages « « ¢ « o IN and VOG QUT.

(K) Gain Increaser Frequency

CHATEOtoristlo « o o o v v o o 7 (2) Use any avallable trunks for connec-

tions to the necessary external re-
(L) Gain Decreaser « « « « + ¢« o ¢« 8 peating coils.

2. DESCRIPTION OF TESTS AND ADJUSTMENTS
PERFORMANCE OBSERVATIONS

(A} Output
1.01 All tonermeasurements require a re-
peating coil between the attenuator 2.01 Output is tested to det t
and the 1lnput to the vogad and between the it Es satisg:ctory o: :;:igg derggﬁ
outpui of the vogad and the measuring de- on a volume indicator. The test voltage,

vice. The losses of these colls (94H or hich -
111C) are included in all limits. In the which indicates the vogad gain, 1s also ob

(M) Gain Increase Disabler . . . . 8
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2.02 Apparatus:

Hand telephone set

1-4 Attenuator (or equivalent)

Volume Indiocator (Any standard VI or
portable instrument suoch as the iles~
ton Type 30 Model 802 or equivalent
may be used.

Voltmeter, ‘leston Model 301, 0-5V, 5000 ohms
per volt, flushrmounted bakelite case mounted
in a ‘Weston style C portable mounting bese,
217D Plug {(600-ohm)

P2A Cords with 47-type plugs

P2AA Cords with 241-type plugs

Ww2AiAA Cord with 47-type plug end 35
cord tips

W2S Cords with 241-type plug and 35
cord tips

2.03 Proocedure: - (for anEl teminal)

(1) Patch at E-1 terminal from
TEL SET to TM TALK
TRSG VOGAD IN to TM SEND
TRSG VOGAD OUT te TuM REC

(2) Patoh at test position from

(TM TALK) to 1-4 Attenuator
In

(TM SEND) to 1-4 Attenuator
out

(TM REC) to MULT JACKS

Volume Indicator to MULT JACKS

Voltmeter to TST

{3) Insert 217D plug in MULT JACKS

(4) Connect the telephone set by oper-
ating the TALK key.

(6) With attenuator set at 0 db, talk into

telephone in a normal manner (-8 to
=12 db volume) and note the reading of the
volume indicator. Then reduce the talk-
ing volume by inserting 30 db in the at-
tenuator. Note the reading of the volume
indicator. Before each reading, allow
about 3 seconds for the vogad to adjust.

Reguirement: The output as read on
the volume indicator may decrease
not more than 5 db when the 30-db
loss is inserted.

{(6) Read the voltmeter.

Requirement: When the TALK key is re-
leased, the voltage shall remain

temporarily at the value determined
E1 TERMINAL ~+f

lo—TEST POSITION

by the previous speech input (be-
tween 0.3 and 3.6 volts). A gradual
increase of 1 db in about 4 minutes
is allowable.

{B) Quality

2.04 The quality of the speech output is
tested to determine whether speech is

distorted by the vogad.

2.05 Apparatus:

Hand telephone set

528 Receiver with head band, and P2aA
Cgrd with 241-type plug and 80 cord
tips

1-A Attenuator (or equivalent)

P2A Cord with 47-type plugs

P2AA Cord with 241-type plugs

W23 Cords with 24l1-type plug and 35
cord tips

2.06 Procedure: - (forenE-lterminal)

(1) Pateh at E-1 terminal from
TEL SET to THM TALK
TRSG VOGAD IN to TM SEND
TRSG VOGAD OUT to TM REC

(2) Pateh at test position from
(TALK) to (TM SEND)
{TM REC) to 1l-A Attenuator In

(3) Conneot a W2S Cord to 1l-i Attenusator
Out so that head receiwver plug may
be held against the W2S cord plug.

(4) Connect the telephone set by oper-
ating the TALK key.

(5) While someone else talks 4into the

telephone set so as to operate the
vogad, listen at the test position with
the receiver, touching its plug alter-
nately to the screws in the back of the
Plug in the (TALK) Jacks and of the plug
on the attenuator output ocord. Adjust
the attenuator to obtain approximately
equgl volums,

Requirement: There shall be noap-
preciable difference in quality
at the input and output of the
vogad.

{C) Noise

2.07 The vogad output noise 1s tested to

determine whether the vacuum tubes and
battery supply of the vogad are satlsfactory
from the noise standpoint.
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Fig. 2 = Al Vogad Noise Test



2.08 Apparatus:

2A Nolse Measuring Set

6A Trans. Meas. Set (or equivalent)
13A Osoillator (or equivalent)

1A Attenuator (or equivalent)

P2A Cords with 47-type plugs

W2AL Cord with 47-type plug and 35
cord tips

W2S Cords with 24l-type plug and 35
cord tips

2,09 Procedure: - (foran %1 terminal)

{1) Patch at E-1 terminal from
TRSG VOGAD IN to TM SEND
TRSG VOGAD OUT to TM REC

(2) Patoh at test position from
(T™ SEND) to 1-A Attenua-
tor Out
1-A Attenuator In to 86-A TMS SEND
2-A Noise Meas. Set to (TM REC)

(3) Send 1 mw of 1000-cps tone into the
vogad through the attenuator adjust-
ed for 30 db loss. .

(4) Increase the attenuator 1loss in 5-

db steps, at 3-second intervals, un-
til the loss is 50 db in order to dbring
the vogad up to maximum gain.

(5) Open the attenuator circult by means

of the key and measure the nolse on
the 2~A noise measuring set wlth 1its
plug in its LINE Jacks.

e Requirement: The noise shall be no
moTre then 30 db above referenoce
noise.

D) Range

2.10 The range test determines the range of
input voltages over which the voged
regulates. From this test, the minimum sen-
sitivity of the gain increaser, the sensi-
tivity of the galn increase disabler and the
operating polnt of the galn decreaser are
apparent. The first two are adjustable.

2.11 Apperatus:

6A Trans. Meas. Set (or equivalent)

13A Osoillator (or equivalent)

1A Attenuator {or equivalent)

Voltmeter, Weston lModel 301, O0-5 V.
5000 ohms per volt, flush-mounted
bakelite case, mounted 1n a Weston
Style C portable mounting bdass.

P2A Cords with 47-type plugs

P2AA Cords with 241-type plugs

1SS 2, SECTION 403-101-500

W2AA Cord with 47-type plug eand 35
cord tips

/25 Cord with 24l-type plug and 35
cord tips

2.12 Proecedure: - (for an F-1 Terminel)

(1) Patch at the E=-1 terminel from
TRSG VOGAD INT to Tl SEND
TRSG VOGAD OUT to T REC

(2) Patch et testing position from

(TM SEND) to 1l-A Attenua=-
tor Out

1-A Attenuator In to 6-A TS SEND

6-A TMS REC to (TM REC)

Voltmeter to TST

(3) Adjust the output of the 6-A sst so
that it 1s sending 1 milliwatt of
1200-cps (not 1000 eps) tone.

(4) Reduce the loss 1n the attenuator to

zero so that the vogad galn has a
low value and open the attenuator cir-
cuit by means of its key, leaving the
vogad gain at the low wvalue.

(5) Increase the setting of the sttenu-

ator to 55 db, oclose its circuit by
means of its key and reduce the attenu-
ator loss in 0.5 or 1-db steps, pausing
for about 3 seconds between steps, until
the gain increaser operates, as 1indi-
cated by & sudden inoreese in the volt-
age shown by the meter patched to the
TST jack. Measure the vogad output on
the 6A set and record this and the at-
tenuator loss.

(6) Remove the remaining attenuation in

5-db steps (see Note 1) untlil 1loss
beocomes zero and measure vogad output at
eaoch step. The last step may be less
than 5 db.

(7) Inorease the attenuation, first in-

troducing loss in 0.5-db steps un-
til the output is 5 to 6 db ebove 1 mw
{see Note 2), and then proceeding with
the 5-db steps, measuring the vogad out-
put at each 5-db step. The maximum at-
tenuator loss shall be less than that
determined in (5).

Notel: It 1s important in testing
the range in this manner that,
while removing loss in 5-db steps,
no loss be reinserted at eny time;
and, while inserting loss, m loss
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2.12 (Continuegd)
be removed. The tegt voltages may
be used to show that the galn is
changing epproximately as it should
and that the caution of this note
is not violated ascecidentally. If
it 1is, the test voltage may even
change in the wrong direction, but,
regardless of this, the entire
test should be repeated.
Note 2: An output of 5 or 6 dh above
1 mw shall be tried initially. IT
the next reading of output, with
the attenuator settingz raised 5 db,
changes more than = 0.5 db, test
(7) shall be redeated starting from
the 0 db attenuator setting. If
the output lnoreased by more than
0.5 db when the 5 db was added,
increase the 1nitlal output 1in
steps of 0.5 db until the inser-
tion of 5 db attenuation produces
an output within 0.5 db of the in-
itial output used. Similarly, if
tne output with 5 db added is more
then 0.5 db less than the initisl
output, reduce the initial output
in 0.5-db stepse.
Jote 3: A typloal characteristic is
shown belowe.
TYPICAL CHARACTERISTIC
Decreasing
Attenuator Loss
(a) - {b) {e]
Atten. Vogad
setting Teat Output
db Volts db
42,5 2.85 + 5
37.5 2.8 + 9.5
32.5 2.4 +10,1
27.5 2,1 +10
22.5 1.85 +10.2
17.5 1.6 +10.1
12,5 1.3 +10.3
7.5 1.1 +10.1
2.5 .85 +10
0 .8 +10,1
Increasing
attenuator Loss
(d} - {e) (r)
atten. Vogad
setting Test Output
db Volts db
4.5 5 Loiniall L ss
$e5 1 + 5.2
14.5 1.25 +5
19.5 1.55 + 86
24.5 1.75 + 5.2
29.5 2 + 5.7
34.5 2.3 + 5.7
39.5 2.6 + 4.5
rage 4

Regquirement: Neglecting the highest
and lowest reading 1in each ocase,
the vogad output when deorsasing
atteanuator l1oss sghall be 8 to 12
db above 1 mw; and the vogad out-
put when increasing attenuator
loss ghall be 3.5 to 8 db above 1
mw. The test voltages are given
only as a oheck, showlng that the
proocedure has been correctly fol-
lowed.

(8) If the requirement is not mst, trouble

is indicated in one of +the branch
clreults; and it will be desirable +to
procsed with Trouble Loocation Tests in-
diocatad from the following relations. The
first attenuator reading of column (a)
(See Note 3) gives the minimum sensi-
tivity of the gain lncreaser. The aver-
age value of the colwm (o) vogad out-
put pivas the operating point (sensi-
tivity) of the gain decreaser with sign
reversed. (3ee Note below). The sen-
sitiviiy of the gain lncrsagse disabler
wag adjusted at -3 db for thls typloal
characteristic; and hence the differencs
in sensitivity between the gain decreaser
and the gain inorease disaebler was 7.2

Note: Negatlve sensltivity means
that more than a milliwatc 13 re-
quirsd to operata the devios.

{%) Vacuum and Gas Tubes

2.13 1In case of failure of the vozad to meet

the overall tests and as a routine
maintenance test, vacuum tubes should be
tested for filament activity and for grid
current to detect gas or low grid insule-
tion; and gas tubes should » tested ftor con=~
trol gap breakdown and sustaining voltages.

2.14 Apparatus:
Vacuum tube test set

Note: Any vacuun tube test set capabls
of measuring the change in transcon-
ductance when the heater (or fila-
ment) voltage of a tube is reduced
from normal by 10 per osnt as well
a8 detecting grid currents in the
order of a fractlon of a mieroampere
may be used. The Weston Model 688
Type 7 Vaouum Tube Test Set or 1ts
equivalent is sultable for this pur-
posa.

2.15 Proocedure:

(1) Remove tubes from vogad sockets and
test with a vecum gube test set.



Requirements: All 313-type tubes
shall meet the requirements of the
313=CA. In addition, the transcon-
ductance Gm of the tubes shall not
be below the following values:

Type of Minimum Sm
—Tube in Micromhos
262A 650
3094 750
310A 1200

(F) Relay

2.16 The 209FA relay GI is adjusted in ac-

cordance with BSP 040-231-711. The relay
should operate on an input 5 db less than that
required to change the test voltage during the
test of the gain increaser sensitivity given
in 2.22. This may be checked by observing the
point at which the relay operates during the
test of the gain increaser sensitivity given
in 2.22.

(G) vario-Amplifier

2.17 This test is made in case trouble is

suspeocted and is for the purpose of
cheoking the vario-amplifier when 1solated
from the different control circuits.

2.18 Apparatus:

6A Trans. Meas. Set (or equivelent)
134 Osoillator (or equivelent)

14 Attenuator (or equivalent)

Voltmeter, Weston Model 301, O0-5 V.
5000 ohms per volt, flush-mounted
bakelite case, mounted in a Weston
3tyle C portable mounting bdase.

P2A Cords with 47-type plugs

P2AA Cords with 24l-type plugs

wzia Cord with 47-type plug and 35 cord
tips

W25 Cord with 241-type plug and 35
cord tips

2.19 Progcedure: - (for an E-1 terminal)
(1) Patech at the E-1 terminal from
TRSG VOGAD IN to TM SEND
TRSG VOGAD OUT to TM REC

(2) Patch at the test position from

(T™ SEND) to 1-A Attenuator
Cut
(T™M RE=C) to 6-A TMS REC

1l-4 Attenuator Into 6-A TNMS SEND
Voltmeter to TST

(3) Place a temporary strap across the

gain oontrol condenser G whioch 1s
located at about the center of the rear
top edge of the panel.

(4) AdJust the 6-A set auu attenuator to

send tone of 300, 1200 and 8000 ops
at -39 db and measure the vogad gain.
The output should be between 5 and 8 db
above 1 mw. If the output is not with-
in this range, the input shall be ad~
Justed so as to bring the output within
the renge.
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Requirements:

(a) The 1200 c¢ps gain shall be be-
tween 42.5 and 46.5 db. (This
is not quite the maximum gain.)

{b) The gain-frequency oharacteris-
tio shall be within 3 db of the
1200 c¢cps value.

(S) Remove the strap from oondenser G
and send 1 mw of 1200 ¢ps tone with

the attenuator set at zero.

(6) Increase the attenuator loss in 5
db steps, measuring the vogad gain

and test voltage at each step, until the

attenuator loss 1s 40 db.

Requirement: The gain fur any given
%esf voltage shell be within the
following limits:

Test Voltage Voged Gain Range
Volts db

1l 8.5-21
1.5 20-31
2 31-41.5
2.5 40-49
2.75 42.5=51

Note: Add 4 db to the gain renge
values when the 4-db output pad
is removed. See drawing £S-821405,
page 104, for a typical character-
istic.

(7) If the limits are not met, readjust

the gain as follows: The vario-am-
plifier is adjusted initielly to have an
overall gain of 42.7 to 46.3 d by strap-
Ping the W resistances so that with no
input and condenser G strapped out, the
voltage between terminals 1 and 3 of the
L0SS varistor is a minimum, not exceed-
ing 0.3 volt. The gain is then adjusted
by strappliig the Ml resistance in or out
of the circult and changing the tap on
the AMP INT transformer. Changing the
AMP INT transformer from tep 6 to tap 5
reduces the galn by about 6 db. Adding
the Ml resistance inoreases the gain by
about 2.5 db. The circult has been de-
signed so that the gain changes very
slowly when no input is applied. Umsual
gain ohanges might result if the insul-
ation of the cirocults oonnected to con-
denser G i3 reduced.

{H) Gain Inoreeser Sensitivity

2.20 The purpose of the sensitivity test is

to determine the operating point of
the gain inoreaser whioch determinss the lower
1limit of its range of adjustment.

2.21 Apperatus:

8A Trans. Meas. Set (or equivalent)

13A Osclllator (or equivalent)

1A Attenuator (or equivalent)

Voltmeter, Weston Model 301, 0-5 V.
5000 ohms per volt, flush-mounted
bakelite case, mounted in a Weston
Style C portable mounting base.

P2A Cords with 47-type plugs

Page 5



SECTION 403-101-500

P2AA Cords with 241-type plugs The following taeble gives the re-

W2AA Cord with 47-type plug and 35 quirement for (5) and (68) relative
cord tips 1ot 1 4 35 to this minimum sensitivity:
“’ﬁgr?ﬁ ‘gith 24l-type plug en Initial Sensitivity in 2b rolative to
P Attenuator 1200-cps
2.22 Prooedure: - (for an E-1 terminal) Loss @b Minimum Sensitivity
(1) Patoh at the E-1 terminsl from
TRSG VOGAD IN to TM SEND 10 =0.5 to +2.5
TRSG VOGAD OUT to TM REC 20 +0.5 to +5.5
{2) Patch at the test position from =0 +3.5 to +10.5
('T™ SEND) tg %—A Attenuator 35 45,5 to +11.5
u
{TM REC) to 6-A TMS REC Note: Positive sign mesns more sen-
1-A Attenuator In to 6-A TMS SEND sitive, 1.3., lagrsl input.
Voltmeter to TST

{(7) If the minimum sensitivity of the
gein increaser has once been adjust-
ed and does not later meet the original

(3) AdJust the 6-A set to send 1 mw of
1200 cps tone with zero loss in the

attenuator. Then open the attenuetor
circuit by means of its key.

(4) Increase the setting of the attenu-
ator to 55-db loss, oclose its oir-
cult by means of its key and reduce the
attenuator loss in 0.5 or 1-db steps,
pausing for about 3 seoonds between sters,
until the gein inoreaser operates, as
indicated by a sudden chenge in the test
voltage. The sensitivity of the GI re-
lay may be observed during this test.

Note: This point is a measure of
the sensitivity of the gain in-
oreaser for en initial attenuator
loss of zero, the so-called mini-
mum sensitivity of the galn in-
creaser. (Vogad output and gain
about 10.5 d4bj.

(5) Open the attenuator circuit by means

of its key, adjust <for 55-db loss
and close the attenuator cirocuit. Slow-
ly remove the loss in 5-db steps until
10 db remains. Open the attenuator oir-
cult, adjust to 55-db loss and oclose the
attenuator circult. Read the test volt-
age. Remove the 1loss in 0.5 or 1-db
steps until the gain increaser operates
(test voltage increases). This point
is a measure of the sensitivity for an
initial attenuator setting of 10 4db.
(Vogad gain of about 20.5 4b and ocutput
about 10.5 db).

(6) Repeat the above procedure (5) with
initial attenuator settings of 20,
30 and 35 db.

Requirement: The mirnimum sensitiv-
gfy of the gain inoreeser (4) 1s
adjusted initially by means of the
taps on the GI IN trensformer in
steps of about 1-db each and on
the GI INT transformer in steps
of about 6-db each to be 1 to2-
db less than the vogad gain as
finally adgusted (see note under
Range Test). In oase this msults
in a setting of less than 42.5 db,
use a minimum setting of 42.5 db.

Page ¢

ad Justment within 5 db, the trouble oan-
not be fixed by edjusting the transfor-
mer teps. If the galn increassr is less
sensitive, try replacing the 310A tubes
A5 end A6. If this mekes little or no
improvement, repeat the measurement, not-
ing at what input the GI relsy operates.
It should be at least 5-db more sensi-
tive than the galn inoreaser 1itself. Txy
replacing 313-type tubes Rl .and R2., If
the minimum sensitivity of the gain in-
ocreaser is greater than originally, or
if the minimum sensitivity is met, but
the relative values in the above tabdle
are not met, the trouble may be in the
blas supplied to the LOSS varistar through
t?e V, W and AC resistances as shown in
Fig. 4.

(a2)

J, (A3)

(c2)

v)

)

fwney
Ll

(A0) BVIAC) 21c0)

oy +

Fig. 4 = Al Vogad Blasing Circuit

TROUBLE LOCATION TESTS

(I) Heater Current

2.23 To oheck adjustment of 116A ballast

resistances.

2.24 Apperatus:

Ammeter, VWeston Model 280 Valt~-Ammeter,
0¢3-3-15 amp 100 ohms per volt

W2BC Cord esquipped with 110 plug and
35 ocord tips



2.25 Procedure:

(1) Read filament battery voltage on

power board voltmeter and find the
difference between this reading and the
average reading.

(2) Insert emmeter plug into each of the
AMP, GD and GI Jacks in turn and
record the oirouits.

Note: Hold meter at least & inches
from iron work.

(3) Add to measured AMP and GD currents

0.003 empere and to meaamred GI cur-
rent 0,0015 ampere for each 0.1 volt
filament voltage is above average or
subtract if below average.

Requirement: Corrected wlues shall
ge between 0.58 and 0.7 amp for
AMP and GD ourrents, and between
0.29 and 0.35 amp for GI.

(4) 1f these limits are not met, the heater
currents shall be checked in accord-
ance with BSP 024-720-801.

{J) Power Supply Voltages

2.26 To determine whether the power sup-
plies applied to the vogad are satis-
factory.

2.27 Apparatus:

Voltmeter, Weston Model 564 Volt=-Ohm-
meter KS-7345, 15-30-150-300 V. 1000
ohms per volt.

893 Cord with 360A tools at each end
to hold 364 tools (spade tips) at one
end and 411A tools (test picks) at
the other end.

Yoltage Measured Across

E8 Terminals AS to A8
B for losser

28 stage to cathode of tube

A2 or A3

Varistor Bias Across ACl unit

{a)

Varistor Bias Aoross ADl resis-
(B) tanoe

Tube AS
Blas for R1

Part of E, and
Egg for

Bias for GID

ISS 2, SECTION 403-101-500

2.28 Prooedure:

(1) Plece a temporary strap across the G

condenser which is located at about
the ocenter of the rear top edge of the
panel.

(2) Measure the voltages indicated in
the following table with no input
to the wvoged.

Requirements:

(3) Remove the temporary strap from the
G oondenser.

(see table below)

{(K) Gain Increaser Frequency Characteristio

Terminals 3-4 soreen

Aocross AS reslistance
Across AY resistanoce

Aoross AR resistance

Aoross AF resistance

2.29 The purpose of the frequenoy ocharac-

teristic test is to determine that tie
frequency disoriminetion in the gain in-
creaser is suitable for reducing the effect
of input noise.

2.30 Apparatus:

6A Trans. Meas. Set (or equivalent)

134 Oscillator (or equivalent)

1A Attsnuator (or equivalent)

Voltmeter, Weston Model 301, 0-5 V,
5000 ohms per wvolt, flush-mounted
bakelite ocase, mounted in Weston Style
C portable mounting base.

P2A Cords with 47-type plugs

P2AA Cords with 241-type plugs

wziA Cord with 47-type plug and 35cord
tips

W2S Cord with 24l1-type plug and 35 cord
tips

2.31 Prooedure: - (for an E-1 terminal)

(1) Patoh at the E-1 terminal from
TRSG VOGAD IN to TM SEND
TRSG VOGAD OUT to TM REC

Meter Voltage in
Scale Used the Range
150 or 300 125-135

150 66.,5-88.5
30 or 15 12.1-14.1
30 or 15 6.3=7.5
150 36.5-54.5
150 32-46
150 28-36
30 or 15 7.8-18

Page 7
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2.31

Frequency in ops

(Continued)
(2) Patoh at the test position from

{TM SEND) to 1-A Attenuator
out
(TM REC) to 6-A TM REC

1-A Attenuator In to 6-A TM SEND
Voltmeter to TST

(3) Send 1 mw of tone of the desired

frequency with the attenuator loss
at zero s¢ as to reduce the vogad geain
to a low value.

(4) Open the attenuator cirocuit by means
of its key and set the attenuator
loss to 55 ab.

{S5) Close the attenuator cirocuit by means

of its key and remove loss in 0,5
or 1-db steps pausing for about 3 seo-
onds between steps, until the gain in-
creaser operates, as 1indiceted by a
sudden inorease in test voltage.

Requirement: The sensitivity rel-
ative to the 1200-¢ps velue as
determined in 2.12 (5) or 2.22
(4) shall be as follows:

Sensitivity in ab
Referred to
1200-cps value

{L)

500 -505 to -12.5
2000 ~7.5 to ~-14.5

Note: Negative sensitivity means
that more than a milliwatt is re-

~quired to operate the device. Neez-
ative sensitivity relative to a
particuler value, such as 1200
ops means that the device is leas
sensitive, i.e., requires more op-
erating voltage.

Gain Decreaser

2.32 These tests should be

made in ocase
trouble 1s suspeoted in the gain de-

oreaser.

2.33 Apparatus:

6A Trans. Meas. Set (or equivalent
13A Osoillator {or equivalent

1A Attenuator (or equivalent

Voltmeter, Weston Model 301, O-5 V.
5000 ohms per volt, flush-moun ted
bakelite oase, mounted in Weston Style
C portable mounting base.

P2A Cords with 47-type plufs

P2AA Cords with 241-type plugs

W2AA Cord with 47-type plug and T ocord

tips
W23 Cord with 241-type plug and 35 oord tipe

2.34 Prooedure: - (for an E~1 terminel)

Page

(1) Patoh at the E-1 terminal from
TRSG VOGAD IN to TM SEND
TRSG VOGAD NUT to TM REC

(2) Patoh at the test position from
(TM SEND) to l-A Attenuator
out
(TM REC) to 6-A TMS REC
1-A Attenuator In to 6-A TMS SEND
Voltmeter to TST

(3) Adjust the 8A set to send 1 mw of
1000-cps tone with the attenuator set
for zero loss.

Requirement: The sensitivity shall
ge between 9 and 11 db at 1000 eps.
{(This value will be 4-db greater
when the output ped is removed.)

(4) Inorease attenuator loas to 20 ab,

open the attenuator oircuit by means
of its key and momentarily shrt-circuit
the G oondenser. Close the attenuator
circuit by means of its key and reduce
the attenuator loss to zero and wait
about 10 gseconds for the output to stab-
ilize. Measure the output.

(5) Repeat steps (3) and (4) at 300 and
6000 cps.

Requirement: The sensitivity at 300
and 6000 opa shall not vary more
than + 2.5 4b from that at 1000
ops.

(6) If this limit is not met, epply 1 mw

of 1200 ops tone to the voged and,
using the 5000 olms per volt test meter,
measure the enabling voltage across the
YT resistance.

Requirement: The enabling voltage
shall be from 0.3 to 1 volt, when
measured with the test voltmeter.

(7) If this voltage requirement is met,

try other 313 type tubes in the
GD position.

{M) Gain Inorease Disabler

2.35 This test is made in case trouble 1s

suspected in the galn increase dis-

abler.
2.36 Apparatus:

6A Trans. Meas. Set

13A Oscillator {or equivalent)

1A Attenuator {or equivalent)

P2A Cords with 47 plugs

P2A Cord with 241-type plugs

W2S Cords with 241 type plug and 35
ocord tips

(or equivalent)

2.37 Procedure: - (for an E=-l terminal)

(1) Patch at the E~-1 terminal from
TRSG VOGAD IN to TM SEND
TRSG VOGAD OUT to TM REC

(2) Patoh at the test position from
(T™ SEND) to 1l-A Attenustor Ot
iTM REC) to 8-A TMS REC

A Attemmtcar In to 8-A TMS SEND
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2.37 (continued) 0.1 db whereas it might actually have
increased and been +3.5 or +4 db.
(3) Send 1 mw of 1200-cps tone with the
attenuator set for zero 1loss and Attenuator Loss Vogad Output
note the 6. set reading. db db
(4) Inorease attenuator loss in 0.5 or 0 +10.5
1-db steps until the output of the 0.5 +10
vogad as Tead on the 6A set no longer S *+ 5.5
reduces linearly. This output is taken 55 + 5
as the sensitivity of the gain inorease 6 + 4.5
disabler. 6.5 + 4
7 + 3.5
(5) Por the typiocal characteristic whioh ;.5 I g_g
follows, the gain increase disablor
sensitivity is taken as 3 db sinoe the Requirement: The sensitivityof the
next 0.5-db increase in the attenuator gein Increesse disabler shall be
loas reduced the vogad output by only fram+l.5 to +3.5 db.
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