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BELL SYSTEM PRACTICES
Plant Senes

HIGH SEAS AND OVERSEAS RADIO
B3 PRIVACY DEVICE |
DESCRIPTION |

1, GENER/L

1.01 The B-3 Frivecy oonsists of two ln-

dapendent ocoppar-czide modulators to
both of which & vacuum-tube osclllator sup-
pliss a oarrisr tone of such frequenoy that
the speech band pasaing through each modu-
lator is inwerted around the osoter polnot
of the band. Single-tubs amplifiers com-
pensate for the loss in the modulators and
provide such additionel goin aa may be re-
quired.

1.02 One modulator with or without its am-

plirfier is comneoted in ths trans-
mitting path aod the other modulator with
or without its amplifisr 1s connected In the
receiving path of the 4-wire portion of &
gircuit, for example, in a radioctelephons
control terminal. Outgolng normal spasoch
coming from the subacriber becomes laoverted
s0 a3 to be unintelligible to the ecasual
listepsr. Incoming inverted spesch, wherse
the distant terminal has the same type of
privacy ecuipment (that is, ths Dwerter
with the same psclllator carrisr frequen-~y),
is restored by the privacy to produce nor-
mal spasch.

1.03 The privaoy apparstus is seslf-con-

taiosd on & 12-1/4 inch metal pansl
and requires only a source of 105-125 wolt,
50-60 ops a=-c power for its cperation. Ter-
minal strips provide for a flaxible Arrange-
ment of the modulators end emplifiers and
of the repeating oolls which may be used to
balence the input or output of the unbal-
anced modulators.

<. CINCUIT DESCRIPTION

2.01 The schematic clrcuit of the privacy

is shown in Figure 2, page 6. Two o35~
cillater frequencles, involving cnly dif-
ferent oscillator tuning condensers, and two
types of modulater filters are avellable.
Where it is desired to transmit a speech band
of 250-2750 cps, A 3000-cps oscillator fre-
quency 15 used sc that the lower side-band
of the modulator sutput will invert this band
around the 1500-cps point. Where the speech
band i3 250-3000 cps, a 3250-cps oscilla-
tor freguency 15 used sSo that this band is
inverted around the 1625-¢ps point. The same
inversion point must be used at both ends
of a circuit. The 250-2750 ¢ps speech band
is more generally used.

Note: In a few cases, privacy panels
originpally made for an Iinversion
polint freguensy of 1825 ops have
beean converted for operation at a
1500=cps inoversion polut frequency
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by ashanging the oso
oy from 320 to 3000 This

was made by replacing the ANIL -
denser originally used as condenser
H by an AL6 copdenssr. The oOri-

ginal 130E riltere were retaiosd.

'£.02 The high-stablility vacuum-tube oO8=

elllator, camon to both modulstors,
consists of a 3114 wacuum tube (OS5C whose
output frequency 1is deterzined by fixed
condenser H and variable condenser 0SC which
provides for adjustment of the output fre-
quency to cozpensates for aging of the os=
cillator elements. The osclllator output
is connscted to sach modulator at the mid-
polnts of the repeating coll windings be-
tweesn which sach waristor 1s connected; and
an adjustable condenser and potenticmeter
are usad to balancs the carrier in the two
paths of the modulator so that po appre-
clable amcunt of carrlier Ls present in thes
output of this slroult.

2.03 The transmitting and recelving oir=-

ouits in the privacy are jractically
identical. By means of astraps on the T
and R terminal hlooks sach amplifier may be
oonmeoted so as to ocome efter or before its
associated modulator. In the ffirst cass,
the input may be oonneoted direotly to the
unbalansed modulator eiroult and so be
unbalanced or it may first be balancesd by
a repeating ocoil. In the second case, the
unbalanced modulator circult may be used
direotly as an unbalanged output clroult
or a repeating coll may be added so as to
give a balanesd cutput ciresuit. The groups
of atrapa for these alternative aTengesments
are as Tollows:

Aplitisr Aftar Modulstor 11 jer Pafore Modulstor
T Terminal Sty ()

Input _ Strap from  Outpt Strap from
[ 9 to 11 (17 to 11
a1 a2

hlmﬂu‘ 16 Bllln“d“‘ 10
(3 =] { 5 3
{ 4 & { & 4
{ 3 to 11 {17 tc 11

bal {1 12 {18 12
13 15 13 3
(14 16 (14 4

s \fefi

ator fre d'!_é.'__
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Asplifier After Modulstor Amplifisr Before Modulstor
On R Terzinal Strip uft Termdnal Strip

Input strap from Qutput Strap from
(13 to 15 {17 to 11
(14 16 18 12
{ & 11 (13 H
Balunoed (& 12 Balanced (14 &
{3 T KPR, 3
{ % 9 {9 4
{13 to 15 {17 to 11
: (14 16 £ {18 12
Unbnldnnndl a3 11 'Ln.ba.larlcﬂd[m 3
[ 4 i2 {14 4

2.04 The description of the transmitting

eiroult =ss shown oa the schematic draw-
ing will sarve to 1llustrate the ganeral
feutures of both circults: The apeech band
passes Lhrough the repeating coil T, if the
input ls to be balanced, and through the
low-paas filter T IN which cuts off at the
upper liwit of the apessch band and allows
only the speseach band to pass through re-
peating coll T TN toc the wariastor i In
this wvaristor, the ecarrier supplied frem
the osclllator is modulsted by the apeech
band; and upper and lower sidebands result.
The amcunt of carrier passings through the
repeating coll T COUT is kept to a minioum
by balancing the amplitude and phase of the
carrier currents flowlng in windinga 4-3
and 7-8. Condenser K and potentiometer T
BAL are use¢d to secure a4 clcse balance. The
two sidebunds pass through the repeating
coll T OUT but the upper sldebund is atten-
uated by the low-pasa rllter T OUT ac that
oply the lower sidebpand passes to the az-
plifier. Thia lower =sldeband 1s inverted
withk rezect to the original speesch band
since toe lower freguency 1izit of the
apeach band 1a now represanted by the upper
limit of the lower sideband and vice versa,
It may be said that orlginal ospeech f8-
quencies srnced equally above and below the
mid=point of the amech band have been Iin-
terchenged.

2.058 The nepative feed-buck amplifler con-

alats of &8 310~ vacuuzm tube T, ag ad-
Justable lnput to lts grid by mesns of the
taps on the lnput transformer Ta IN, which
glve gain udjustmenta in 4-db stapas over a
rangs of mbout 15 to 35 db, mod a  floer
gain ad justment by means of the potentlo-
mater T GaIN, which controla the amount of
pnegative feedback and has & geain range of
about 5 db.

of the circult
inverter type of
osclllator carrler

2,06 The distant terminal

must also have the
privacy with the aame
freguenoy. The inwverted speech band whioh
gomes to it is re-inverted in the receiv-
ing modulator and sent to the dlstant sub-
seriber in itas normal condition,
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2.07 The power supply ocoosists of trens-
formar F, Scme of whoae flexible lmada
Huve been brought out to a terminal block.
On this block, ter—innls 4 to B  serve as
input taps so that coopectiuvns of the a-z
Fomr supply may be —made ip accordance with

the average wvoltage cof that sSupply. There
are four output windlnra: cne  (O=4, b £
Y=W) provides approximstely 475 volts a-g

(mid=-point grounded] oeoross the full-wuve
£74A rectirier tube AECT whose oominal 132-
volt d=-¢ filtered output is the plate and
screen grid supply for the vacuum  tubes;
another (BR-W, 0) providesa the S-volt s-c
filement supply for the RECT tube: Lhe
third (C-¥, BR) provides the Z4-volt a-c
supply for the hesters ol the VECUUZ tubes;
and the fourth (¥, BE-WN] provides a 45-
volt a-¢ supply which may be used for oper-
ating releys in associated apparatus, ir
reguired.

S. EQUIFMENT FEATURES

3.0l FPhotograph A, page 4, shows the fropt

and rear wviews of the 12-174 inch
setal panel designed for standard relay
rack mounting. The baslic panel is List 1
of JeB317A. The filters and the condenser
for adjusting the oscillater freguency de-
pend upon the speech band to be passed: for
a 250-2750 cps speech band, 130A rilters and
an ALG6 condenser are provided as List 2;
and for a Z30-3000 cps speech band, 130B
filters and an ANll condenser are provided
as List 3. If a 9%4H repeating coll R is
reguired, it is provided mas List 4 and
mounted in the space provided below the 05C
tube, as zhown in the photagraph. 51z pairs
of jacks are provided for testing. Apparatus
that is adjustable from the fronot 13 desig-
nated on the front.

3,02 On the rear of the panel & zZover with

a warniog aign (s provided for the
power supply unit to prevent ecntact with
the high voltages developed in this unit.
There are three holes In the cover: The
large hole glves sccess to the prong base
to which the external a-c power lead is
connected; the two small holes provide for
the insertion of O.6-amp. FUSTAT plugs in
the FUSTAT assemblies shown 1o the photo-
graph. BSlown fuses may thus be replaced
without removing the cover.

3,03 The axternal clrcult coonectiona to

the priwvacy unit are made at the T
and R terminal stripa. The &-c power col-
pection is cade Ly oeans of e 13-rt, #5-T586
Z-copductor rubber-zcvered cord. One end
of this cord is egquipped with a non-polarized




. .b_

ug oap for inssrtion in an a=-o power out-
et. The other end of the card 1s equipred
with a receptacle that is passed part way
through the cover hole to engage with the
proangs of ths bass receptacle sesn 1o the

photograph.

3.04 The following vaouum tubes are usedin
the privacy unit:

WE Circuit
Trpe Quantity Designation
27T4A 1 RECT
S10A 2 T, R
S11A Eo 0sc

Total 4

5.05 The 105-125 V., 50-64" ops, &a=c powar
losd of the privacy unit is about

watte.

155 1, SECTION 403-323-100

4, TRANSMISSION CEARACTERISTICS

4.01 A typleal gain-frequency characteris-

tic of the privacy unit arranged for
250-2750 cps speech band is shown in Fig-
ure 1, page 5.

4,02 Some pertinent data oo the operation
of the modulators and smplifiers are
as follows:

M%Itﬁl‘i
. 1oput Volume +§ wu

Hominal Loas -iﬂ ‘:b
Max, Output Volume
Carrier Leak at Output =50 dbam or
when properly adjusted less
ifiers

%m—uu. Galn 34 db
Nominal Min. Gain 12 db
Max., Output Volums +11 vu

Circult &lth

fmplifier After Modulator
Rominal NHominal Carrier Lesk

Circult Qutput After Adjuatment
Input Volume Wenaured at
Volume pvailable +6 wvu Polnt
Yu Yu b=
=80 - -
-50 - -
=40 - -
=30 -2B8 to -6 -4
=20 -1B to +4 -14
=10 =8 to +11 =24
0 +2 to +11 =24
+6 +8 to +11 =40

Circult with

ﬂurhr Bafore Modulator

ming = B arrlLer
Output ALTer idsstaant
Volume asur [

Available +8 vwu Foint
u = da

-5 to =36 +14 to =B

=48 to =26 +4 to =18
=32 to =16 -5 to -28
=ZE to =6 =16 to =30
=18 to -4 =28 to =40
=B to -4 =36 to -40

4.03 The above table Incicetea the rominal
cerrier leak ot a +6 vu point for
various opersting eonditiona. Where a
cholce 12 avalleble, the arrangement pro-
viding the lowest carrier leak should, of
course, be chosen. For example, Lf an in-
put volume of =30 vu is avellable and an
output volume of =10 vu 13 desired, the
corrier leak will be -4 dbm (or less) 1f
the emplifier i3 placed after the modulstor
and -34 dbm (or less) 1f the amplifier i»
placed before the modulator: thke latter
arrangement would, of course, be chosen.

4,04 The noise at ths outputs of the pri-
vacy unit 1s less than 45 db above
refereace nolse (message welighting).

5. PHOTOGRAPHS, FIGURES, ANMD REFERENCES

{A) Photograph Page
B-3 Privacy - Front and Rear 4
B] Figures
ES5-T98632 Galn-Fregquency
Characteristic 5
5D=-59022-01 B-3 Privacy
Schematic g

(C} Drawings For Refsrence

ED-61947-01 B-3 Privacy Assembly
T=-59"22=30 B=3 Privacy Wirimg Diagram

Page 3
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FRONT VIEW

Photo A - B3 Privacy Device REAR VIEW
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BELL SYSTEM PRACTICES
Plant. Series

ADDENDUM 403-323-100 LL
Issue A, April, 1943
Long Lines Department

HICH SEAS AND OVERSEAS RADIO
B3 FRIVACY DEVICE

J=6831TA

(INSTALLED IN 140RT TRAILER)

1. GENERAL

1.01 This addendum is issued to
specify the wiring and
strapping of the B-3 privacy pansl
when 1t is instelled in a 14ORT
trailer for use with a portoble

221 emergency radictelephone
equipment.

1.02 When 8o used it 1s per
J-68317A, Liste 1, 2 end

L. This hae a 250-2750 cps Bpeech

band inverted around the 1500 cps

point (Lists 1 nrd 2) with a

second 94H repoating coil (List &)

Fig. A of Drawing SI-59022-01,

1.03 The attache’ Drawing
GP-1053-9C. apecifies the

wiring end st apping of ths BR-3

Privacy panel. Thie arrangement:

(1) Connects the amplirier
ahead of the modulator on

the trensmitting eide and after

the modulator on the rsceiving

Attached:
Draving GP-1053-902

gide. Thus both emplifiere are
connected on the wire line side of

the privacy panel.

(2) Connects 2 repeating coile

8o that both inpute and out-
pute of the priwvacy panel are
balanced to ground.

(3) sStraps both amplifiers for a

nominal 12 to 17 db gain de-
pending on the position of the
GAIN potentiumeter,

(k) Straps the AC power trans-
Tormer for a4 111-119 volt
supply

IN SECTION 4U3-323-500

2.05 Since the gmsoline generstor

vwhich supplies the AC voltage
to the B-3 privacy panel is adjusted
to 115 volts the connections to power
transformer (P) should be to terminal
block Punchings 4 and 7.

Amoricen Telephone and Telegraph Company Page 1
Printed in U.S.A. 1 Pege
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BELL SYSTEM PRACTICES
Plant Series

BSPM /E b.;}- W RECOMD

HIGH SEAS AND OVERSEAS RADLH'
B3 PRIVACY DEVICE |
PERIODIC TEST INTERVALS

1. GENERAL

1.01 This section outlines the routine mainte-

nance tests and adjustments for the B3
Privacy together with suggested maximum test-
ing intervals.

SECTION 403-323-330
Issue 1, May, 1942
AT&TCo Standard

p?

)

| DATE FWD

| Faefee

Jiie

1.02 The schedule of tests is given in the fol-
lowing table which includes references to
Maintenance Methods

the subdivision in the
section in which each test is deseribed.

TEST PAR. REFERENCE TEST INTERVAL SERVICE
403-323.500 Mo, ¥r. ADJUSTMENT

A-C Line and Heater Voltages 2{A) X
Grid Bias Voltage 2(B) X
Plate Voltage 2(C) X
Vacuum Tubes 2(D) X

Oscillator Frequency 2{E) X
Oscillator Output Voltage 2(F) X
Gain-Frequency Characteristics 2(G) X

Carrier Leak 2({H) X
Noise 2(I) X

Printed in U.S.A.



BELL SYSTEM FRACTICE
Flapt Series

Transmission
Test

(A) OCain Prequency
Characteristic

(B) Carrier Leak

(C}) Insertion Loss

HIGH SEAS AND OVERSEAS RADIO
B3 FHEIVACY DEVICE
PERIODIC TEST INTERVALS

Described in Addendum
403-323-500

(A) Para. 2.01-2.03

(B) Para. 2.0L4-2.05
(c) Para. 2.06-2.07

Agerican Telephone and Telegraph Company -

Printed in U.5.A.

ADDENDUM 403-323-330LL
Issus A, September 1951
Long Lines Department

Test
Interval

Annual

Moothly
Semi-Annually

i




BELL 5YSTEM PRACTICES

SECTION 403-323-500

Plant Series Issue 1, May, 1942

AT&TCo Stondord

HIGH SEAS AND OVERSEAS RADIO _ e

| nspm /47 7 B RECOMD [DATE FWO. |

B3 PRIVACY DEVICE | “ fas | okl

MAINTENANCE ;

1. GENZRAL For Average Connect t o

i A=C Lioe Tormer Tern.

1.01 The B=3 Privecy unit, when used in a Voltag Punch Y

radiotelephone cirecuit, is normally :.m' ° f-m‘. M
coneoted permanently 1in the control ter- 95 4 and 5

mipal and 1s energized contioucusly. Jacks 10—y C
are provided in the control terminal soc that 111 - 11% 4 and T
a spare privecy unlit may be patched Iinto 119 - 128 4 and B

the cirouit when the regular unit 1is to be
taken out of rearvica f~= -aintensnce testa,

2, DESCRIPTICN OF TESTS AND ADJUSTMENTS

(A} A-C Line and Heater Voltapes

2.01 Fowsr shall be connected to the olr-

cult for at least two minutes before
the heater voltage tests are made. At tipe
of the initisl installaticn (unleas the aver-
age line voltage ia already known), maasurs-
ments of the a-¢ line wvoltege shall bs made
over a periocd of at least 24 hours. At the
end of the test pariod, the average s-o line
voltage ahall be determined, neglecting short
tims surges in ths voltage, and appropriate
connections made to the transformer terminal
bloock which is mounted beneath the protect-
ive cover assoclated with the power supply
unit on the panel.

Cautlon: The voltages under the pro=
tective cover on the rear of the
TANG] are QUNEerous. This COVer may
be rencved with the ald of a screw-

var; but T poweT lead wus [
Be dlsconnected ond not reconnected
untl]l the cover has beéen replaced.

2.02 AEE:'M.U 8

a=0 Toltmeter, Jeston Model 241, 0-50-
150V (or equivalent)
Serewdriver, 4=inch

£2.05 Proecedure

(1) Disoonnect a-¢ powar lead and, with
voltmeter plugged into the body &t
thea end of the lead, messure the a-c
iine woltage.

(2) ¥i+b lead stll] disconnected, remove
protective cover and obaerve to what
terzinals oo the power Lransforzer
the incoming leads are connected.

Requiremsnta:

Conoectlions to the transformer I
terzinal block 3hall be made ln
accordence with the following
table:

Printed in U.5.A.

(3) Reconnect the loput leads as re-
quired, replace cover and reconnsct
the a-c power lead.

(4) After powar has been &applled for at
least two minutes, measure the a-o0
heater voltage of each vacuum tube
witih the wvoltoater connected to the
indicated sccket tarminals.

Regqulrements:

Keasure batwean
Tube Socket Tercinels A-C Woltage

T 1 and & 8,7 - 11.3
R 1 and & 8.7 - 11.3
0sC 1l and S 8.7 - 11.3
RECT 1 and 4 4,7 - 5.3

(B)] Grid Bias Voltage

2.24 The grid blas woltage for the tranas-

mitting and the receliving amplifiar
tubes T and B iz obtalined through cathode
reslstance drop so that it 1a a measure of
the plate currents in the tubea. Sioce the
settings of the T GAZIN and R GAIN [poten-
ticoeters affect not only the gela but the
grid bias on the mssociated tube, specific
values canoot be glven for all cperating con-
ditions. Extrems grid blas voltage values
ars gilven for oaximum and zinicum galn sat-
tinga of the potent icoeters.

2.05 Apparatus

D-c Voltmeter, Jeston Volt-Ohmmeter
Model S64, KES5-7..5, 1000 ohms per
volt (or equivalent)

Serewdriver, 4-inch

2.086 Procedure

(1) Mote the normal settings of the T
GAIN and R GAIN potentliometers and
turn them first to thelr full clock-
wise and then to thelr full coun“er-
clockwise positions.

{2) Measure voltage drop across ths “E®
and "K"™ reslstances which are deslg-
nated 1118500 and located on the rear
of the panel =2t the right of Lthe T
GalN wmnd 7 GAIN potentlometers
respectively,

Page 1




SECTION 403-323-500

ngu:l.ri-nt.-:
For Maximum Gaim Mor Minimum Gain

REEIM of 5e ng of
Fotentlometer Potentiometer
(Full Clockwlss (Pull Counter-
Fos.) Clockwise Pns.)
-1!5' - i|-= L ar? - ?11 v
{3) Restore potenticmeters to normal

settings.

{C) Plates Toltoge

2.07 Apparatus

D-g Voltoeter, <eston Volt-Ohmmetesr
Model 564, KS-7345, 1000 ohms per
wvolt (or equivalent)

£2.08 FProcedure

(1) Measure betwean socket terminals 3
and 4 of the 05C tube.

Regquirement: The plate wvoltags shall
& In the renge of 115-150 wolts.

(D) Vacuum Tubkas

2.05 Apparatais

Hickok Model 530B Tube Tester (or
eguivalent)

2.10 Procedure

(1) Remove each vacuum tube from its
socket and test it in the tube
testér Iin accordance with BSF
100-640=101.

Note: The tube tester settings and
test roguirements for the three
types of tubes as given in BSP
100-840-101 should be used rather
than those indicated on the tester
roll chart.

(2) Replace any tube that does not meet
the requirements,

(E) Oscillator Frequency

2.11 ‘hen the panel is manufaotured, the os-
glllator rfrequency is mjusted to with-
in 0.6 cps of its nominal wvalue., It should
oot be oecessary to chunge this adjustment
{(unless the strepplng of the 032 condenser
becomes broken) untll the mging of the cir-
ouit elements causes the freguency to depart
from its nominal walue by more than 5 cps.

Necte: If no precision oscillator Is
avallable for tne freguency teast,
the test shall not be wuade slnce
the frequency change attritutable to
aging is leas than the probabtle er-
ror in ths ordinary osclllator.

2.12 Apparatus

Oselllator, 60108 (or equivalant)
Telephone Recalver, 528 sguipped with
ZWZA Cord

or

Volums Indicator, 753-8 (or equiwmmlent)
Aealstance, 300=-ohm
Fatoh Cord, 3T14B

2.13 Procedurs

{1) Temporarily connect a 300=o0hm re=
sistance boatween terminals 12 and
14 on the T terminel strip so as to
apply a portion of the precision ca-
olllator output directly to terminals
13 and 14 on the T terminal atrip.

(2) Adjust precision oseillator fir 1 MW
of 1500-cps tone, 1f H condenser is
an AL6, or 1625-cpa tons, if H con-
denser is an ANll.

(3) Connect precisico osalllator output
to TR Jjacks, If terminals 11 and 12
on the T terminal strip ere connected
to terminals 9 and 10 or to 3 and 4;
otherwise use TA IN Jacks.

(4) Connect telephone recelver or volume
indicator to TA OUT Jjacks, 1if ter=-
uinals 13 and 14 on the T terminal
strip are oconnected to terminuls 15
and 16; otherwlse use TR Jaoks.

{3) Listen at the receiver or observe
the volume indicator meter needle
as the portion of the precisica ca-
eélllator output that hes passed
through the modulstor besats agalinst
the unmodulated portion: =nd adjust
C3C eccndenser by strapplong for "zero
baat".

Note: Do not apply & soldering lrom
to tha condenser terminsals until

the proper strappiog has been com=-
pletely determined.

(6) Aemove 300-ohm resistance.

(F)] Csclllator Qutput Voltage

2.i% hEEatun

40B Tranamlasion Measuring Syatem
or
fil Teansmisslan Massuring Set
Patch Cord, ZW244

2.19 Frocedurs

{1) Soopect lnput of measuring set to
tercinul 8 of trenaformer T IN and cen-
ter temninal ™37 of potent iometer T BAL.




(2)

(3)

Calibrate measuring sat for 3000
cps, I H condeanser 1s an AL6, cr
3250 cpa, If B condenser 1s ac ANll,
and measure lavel.

Regulrement: The osclllator output
?H‘lﬂI shiall be ut least +11 dbm
(2.8 v).

Lake same measurement for the con-
nection to termipal 8 of transformer
R IN and center termipal "3* of po-
tantiomstar B BAL.

(G) Gain=Freguancy Characteristica

S.18

The privacy gain measuremsnts are

dividea iztn three parts:

Ampliriesr

alooe, Modulator alons, Amplifier plus Modu-
lator.

the arrangements actually used in the cir-

gult need be made.
gation tests, it may
the individual parta.

Only thoss teats that correspond with

However, fim trouble lo-
be dealirable to test
The tests are based

on the privacy wired for oparation in a £00-
ohm impedance oiroult.

Apparatus

2.17

B3 B

2.18

408 Transcission Measuring System
1%C or 13A Oscillator

or

G6A Tranamiasion Measuring Set
13A Oscillatonr

Iatch Zords, JF143
Fatch Cords, 2W24A

Sorewdriver, 4-inoh

Prosedurs (Amplifier)

(1]

(2)

(2)

(4)

Fatch from SEND Jjacks of measuring
set to TA IN or RA IN Jaokas of
transmitting or receiving amplifier;
aod from TA OUT or RA OUT Jucks to
REC Jecks of measuring set.

Obparve to which terminal of am-
plirier input transformer TA IN or
RA IN the rlexible lead from the
grid cap of the assooclated ampli-
fier vacuuxm tube I8 connected. Re-
fer to table below and use corres-
ponding tooe ioput power.

Note the normal sesttings of the T
GAIN and R GAIN potentiometers and
turn them first to their full ecloeck-
wise and then to their full counter-
olookwlise poaitions.

Msasure output of each amplifier at
200, 1000 and 3000 ecps Tfor both
paxiouz and =inizus gain conditions.
Check to see that amplifier galn 1s
within the correct ranges for the
input transformsr terminal in uss.

(5)

1SS 1, SECTION 403-323-500

Ha g4 lramants:

Gain at 1000
a. Grid Cap Send- cps with
Coomected to "0 GAIN potentiometer
Input Trans. Tone Set for
Terminal FPower IBX.URln Mln.Can
“dbm

=30 33 37 24.7-323
==0 2a5%-%.% Z22-28.4
=30 24.5-205 18.324.8
-20 20,5255 14.2-20.8
=20 18.5=-EL5 10.2-16.8
=20 12517.5 6.2-1.8

o LA s B4 P -

b. The galo at 200 cpes mbhall mnot
differ from mesmured value
of 1000=-0ps maximism galn by
more than +0.4 to =1.5 db and
from the mesasured valus of mini-

mum galn by more than O to
=2 db.

¢. The gain at 2000 cpa sheall not
differ from moasured value
of 1000-ops maximum gaion by
more than 0 to -1 dby and from
the mesapured valus of minimus
goin by more than +0.3 to =1.5
db.

Reatore the GAIN potentiomsters to
thelr normal operating settiogs.

2,19 Frocedurs (Modulator)

(1)

i2)

(3)

Temporarily disconnsct atraps froa
terminals 11, 12, 13 and 14 on tha
T and R terminal atrips.

Conneot the SEND Jjacks of the mea-
suring set to termipals 11 and 12
on the T or R terminal strip (for
transmitting or recelving modulstor);
and oconneot terminals 13 and 14 on
the T or R terminal strip to the
REZ Jacks of the measuring set.

Hote: If ma 8A TMS 18 wused, it will
be pneceasary, for each test fre-
guenoy used, to adjust its SEND
and CAL positions with its oscil=
latc= set for the output frequendy
to be messured and then to ad-
Just its SEND position for the
ioput frequenoy to be used. Its
key is then oparated directly fram
the SEND to the MEAS position

when the loss meesurement is to be
made .

Send 1 MW of tones at ths freguencies
shown balow, measure the output (oali-
brating the measuring set &t ths
freguesnoles of oolumn 2 or 3] and
galoulate the loss in the modulator,

Page 3




SECTION 403-323-500

Requirements:
Output Fregueng Loss Relative to

Input IrE Euﬂ-mr Is an Losa at Measured Valus of
Freq. ALG AN11 1500 ops 1500-opa Loss
cps opm aps db
1500 1500 1750 B.3=11.3 -
250 2750 3000 - +1 to =3
2750 250 - - +0.2 to =3.8
S000 - 250 - +] to =3

{4) Reoonnect straps to terminals 11, {3) Observe the designated number of

12, 13 and 14 oo T and R terminal
atripne.

2.20 Frocedure (Amplifier and Modulator])

(1) If the mmplifier follows the modu-
lator, patch from Che SEND Jjaokas
of the msasuring set to the TR or (4)
REC Jaokes (for the transzitting or
recalving side of the privacy) and
from the TA OUT or RA OUT Jacks to
the REC Jacks of the measuring aet.

{2) If the emplifier pracedes the modu- (5
lator, pstch from the & Jacks of )
the measuring set to the TA IN or
RA IN Jacks apd from the TR or REC
Jaoks to the REC Jacks of the mea-
surl sat. (Ses Note under atep
i2) of Paragragh 2.1%]

Reguiremsnts:

the terminal of amplirfier input
trenaformer TA IN or RA IN to which
the flexible lead from the grid cap
of the amplirier wacuum tube T or R
i3 ocobnected.

Note the normal setting of the as-
soolated GAIN potentlomester  and
turn it to full clockwiss poaltion
for maximum gain.

Ssnd tone at -25 dhm and &t tke fre-
quenciea shown below, measure the
cutput (calibrating the measuring
get at the frequeocies of ecolumn 2
or 3) and calculate the gain of the
amplifier and mndulator.

Gain Relatlve

Overall Mayimum Galn to Measured

Qutput Freguenc —With  Without Talue
Input IrE F‘-unitnur Ts an Rep. Coll Rep. Coll of 1500-
Freg. ALg AN11 T or R T or R Cycle Caln
cps ops eps db €b db
1500 1500 1730 22.7=27.7 23.1-28.1

lass 4(N-1)* leas 4(N-1)*

250 2750 S000 - - +0,.1 to =3.5
500 2500 2750 - = +0.7 to =0.7
1000 2000 2250 - - +0,9 to =0.5
2000 1000 1250 - - *0.% to =1.1
2500 200 750 - - +1.9 to =2.3
2750 250 - - - =0.5 to =3.7
3000 - 250 - - =0.5 to =3.7

* N i3 the numerical desipgnation of the terminal
on the amplifier input tranaformer t- which

the flexible lead s connected.

For example,

if the flexivle lesd connects to terminal 4 the
overall gain renge 1s 12 db lecs than that

abown.
(6] Restors the OCAIN potentiometers to 2.22 Frocedure

ot B S e AR (1) Note their normal settings and turn
(H) Carrier Leak the T GAIN and R CAIN potentiomsters
io thelr full olockwlse position

2.21 Apparatus for maxizus galn.
Telephoow Reoelver,528 equlpped with (2) Note their normal connections and
A Cord connect flexible leads from caps of

E-Patch Cords, ZFP13A
Serewdriver, 4-loch

Page 4

T and R vecuum tubes to terminal 1
of TA IN and RA IN lnput transformers.




(3)

(4)

(5)

(8)

If smplifiers oome beftre modulators,
patoh from TH Jacks to TA IN Jjeoks
und from REC Jacks to RA IN Jacks.

Connect telsphone recsiver to TA OUT
Jaocks snd, while liaten to osell-
lator tone (3000 or ops) , ad-
Just the T BAL potentiometer until
the tope is minimum,

ag&;gﬂit;: The =minizum tone shall
arely sudible and there shall
ba a sharp balanos.

If thie requirsment oannot be mest
by the adjustment of e potenticmeter
alone, it will be nelessary to ad-
Just the ospeaity of ocondenser X
and perhaps to change its ,oonnea=
tion to the T OUT repeating ooil
from terminal 3 to terml 8 ar
vioe wersa,

Connect telephons reoceiver to RA
OUT Jacks and, using the R Bil po-
tentiometer (and condenser L, If
neoessary), repeat the test of
.t'-P 1‘]-

{7) Restore GAIN potentlometers to thelr

normal settings end the flexible
leads of the T and R vactum tubes
to thelr normal terzminals on the TA
IN and RA IN input tranaformers,

(I] Noise
2.23 Apperatus

2B Nolse Measuring Set (or equivalent)

Fl

s, 800-ohm 217-D

Reslstances, €00-oh=
Patch Cords, ZF13A
Sorewdriver, 4-inch

I55 1, SECTION 403-323-500

2.24 Frocedurs

(1)

(2)

31

(4)

(3)

(6)

(7)

Hote thelr normal settinge and turm
the T GAIN and R GAIN potenticmetars
to their full olociorise positios
for maximum gain,

Note thelr normal connsotions and
conneot flexible leads from caps of
T and R vaouum tubes to termipel 1
of TA IN apd HA IN input transform-
ara,

If amplifiers ocme after nodulators
terminate TR and REC Jacks in e0d

chms,

If smplifiers oome before modulators,
patch from TR Jacks to TA IN jJascks
and from REC Jaocks to RA IE jacks.
Temporarily oonmect 600-ghm resist-
ances across terminals 17 and 18
on the T snd R termipal rtrips.

Insert msasuring set plug in its
LINE Jack, conneot the set in turm
to the T4 Uul and RA OUT Jacks and
meamre noise.

The noliss ahall ba

R-%wrﬂ-:
[T} an 48 db above rsfersnos

noise (message weighting).

If requiremwat is not mst, ochsok
the plate msupply filter (retard
r.n'.ul,h:l A and B mnd condsnsers E, T
and G).

Remove &00-ohm terminations, restors
GAIN potentiomsters to thelr pormal
seitings and the flexible leada of
the T and 8 wacliua tubes to thalr
normal tearmipals on the TA IN and
HA IN input tranaformers.
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1. GEHERAL

1.1 The purpose of this addendim is to des-
eribe and authorize certain modifications
in, and additions to, the test procedures
specified in the original section. These
procedures are more clogsely related to B-3
privacy installations in Overseas Ceptral
Offices, oand reflect improvements in methods
which experience with this equipment has
brought to light. This issue replaces Issue A.

1.02 The specific teste wvhich this eddendum
modifies are those described in the
original Section L03-385-500, Subheadings (E),
(G) and (H), dealing with, Oscillator Freguency
Gain Frequency Characteristics and Carrier Leak

reapectively. In addition, another test,
"Insertion Loss ', is deseribed in this edden-
dum, thoush not containedin the original sec=
tion.

1.93 Sooe of the test desceribed make use of

the Frivacy Input and Cutput Jacks which,
in Overseas Control offices, appear in - sepa-
rat: Jack field.

1.04 The Gain Frequency Characteristics Tent

described in this addendus (Pe-t 2, A)
differs from that in the original only by the
use of the privacy IN and OUT jecks, rather
than the jacks on the Inverter panel; and by
the elimination of those parts which are not
applicable to existing Control Office instal-
lations.

1.05 The oscillator frequency tests, described

in this addendu= (Part 2, D) differs from
tiat in the original in thet it specifies o
T2A frequensy meter (If available) to check
the 3000 eycle oscillator freguency.

2. TRANSMISSION MAINTENANCE

(A) Gain Frequency Characteristics

2.01 The following test includes the amplifier
and modulator as in Control Office appli-
cation, that the amplifier follows the modu-
lator. For trouble location, however, it may
be necessary to test the components seporately.
Referency should be made in this even to the
Original Section, (G), Par. 2.16-2.19.

2.02 Apperetus

LOR Transmission Measuring System
19C or 13A Oscillator

or

£ ,ransmission Measuring Set
1 - Oscillator

Patch Cords, 3P1LB
Screwdriver, k-inch

2.03 Procedure

(1) Patch from the SEND Jacks of the peasur-

ing set to the FRV IN jacks on the sepa-

rate Jack field; and from the FRV OUT jacks to
the REC jacks of the measuring ect.

HOTE: The Privacy jJacks to which the meas-
uring set is patched will be either
TRSG or REC, depending on whether
the transpitting or receiving poi-
vacy unit is being measured.

(2) (oserve the designated number on the
termimal of the amplifier input trens-
former TA IN or RA IN to vhich the flexible
lead from the grid cap of the amplifier tube
T or R is comnected.

(3) liote the normal setting of the associated
GAIN potentiometer mnd turn it to full
clockwise position for meximum gain.

() Send tone at -25 dbm and at the freguen-
cles shown b=low; measure the output with
the measwring set calibrated ot the frequencies
shown in Column (2) and calculate the gain of
the modulator-amplifier combination.

Aperican Telephone and Telegraph Company

Printed in U.5.A.

Fage 1




ADDENDUM 403-323-500 LL

Requirements
Gain Relative
to Measured
Input Output Overall Value of %50?
Freg. Freq. Max.0ain ecps Gain (db
* Teps)  (cps) (db)
1500 1500 22, 7-27.7
Less L (N-1)g
250 2750 -- +0.1 to -3.5
500 2500 -- +).7 to -0.7
1000 2000 - +0.9 to =0.5
2000 1000 -= +H).9 to -1,1
2500 2500 -- -0.9 to -2.3
2750 250 - -0.5 to =3.7

(5)

(B)
2.0L

2.05
(1)

(2)

N is the numericel designation of the
terminal on the amplifier input trans-
former to “thich the flexible lead is
connected, For example, if the flexible
lead connects to Terminal 4, the overall
gain range 1s 12 db less than that shown.

HRestore the GAIN potentiometers to their
normal operating settings.

Carrier Lealk

Apparatus

2B Noize Measuring Set
217-D 600 ohm plug

Fatch cords and dummy plugs
Procedure

Terminate the TRSG (or REC) PRV IN jacks
with the 600 ohm plug.

Using the LINE jacks of the 2B set (pro-
perly calibrated) pateh the set to TRSG

(or REC) PRV OUT jacks; throw Key K3 to FLAT;
insert dummy plugs in SOUND jacks; place Key
FLA-1hk, on 1Lk,

(3)

Adjust the T BAL (or R BAL) potentiometer
until the carrier leak, as measured on

the 2B set, is at o minimum.

Requirement: The carrier leak shall
measure at least -LO dbm,

NOTE: Witk the 2B set adjusted as des-
cribed under (2), the measurable
range of power is -21 to -95 dbm,
The measured carrier leak, in db
with respect to one milliwatt, is
obtained by adding a correction
of -106 to the potentiometer dial

(c)

reading plus the meter reading,

in db. For example, if the dial
is set on 30 and the meter reads
+2, the carrier leak would be 30
+2 -106 = -7h dbm. In exceptional
cases where the earrier leak ex-
ceeds =21 dbm, dummy plugs should
be inserted in the VOL jacks,
which will permit measuring values
between +9 and -66 dbm., Under
these circumstances, a correction
of -76 should be added to the
dial plus meter readings to ob-
tain the power in db=.

Insertion Loss

2.06 Apparatus

2.07
(1)

(2)

(3)

(L)

(5)

40B Transmission Measuring System

ar

64 Transmission Measuring Set
19C or 13A Ogeillator
Patch Cords, 3P1LB

Procedure

Adjust the oscillator to send +5 dbm of
1500 cycle tone.

Patch the cscilletor into the PRV IN
Jacks (TRSG or REC) located on the sepa-
rate jack field,

Patch from the PRV OUT jacks (TESG or
REC) to the mecsuring set.

Measure the 1500 cycle output of the
inverter (trmmttm.g and receiving).

Requirement:
+5 * 2.5 don.

The output shall measure

If this requirement cannot be met, and
the test described in the Original Sec-

tion (G, Para. 2.18, Amplifier) is satisfac-

(D)

tory, adjust the GAIN potentiometer to obtain
the specified value.

Oscillator Frequency

2.08 The followlng procedure which uses a

72A Frequency meter (if available) mey
be followed for checking the 3000 cycle
oscillator frequency.




ADDENDUM 403-323-500 LL
2.00 Apparatus: (2) Observe the 3000 cycle stationary pat-
tern on the Oscilloscom screen.
T2A Frequency Meter
Patch Cords, as required Requirement: The rate of fluocuation
should not exceed 2 cycles
2.10 Procedure: per second.
(1) teh from Terminals 1 and 3 of the (0SC) {(3) If this requirement is not =et, adjust
2GGA Transformer to (BRDG) jacks of the the strapping on the OSC capacitor as
T2A Frequency Meter. reguired.
Fage 3
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