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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

Printed in U.B.A.

N 55 p TSt '
SECTION 403-323-100

lssue 1, May, 1942
ATATCo Standard

MBS

L

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:
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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
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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.
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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
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Photo A - B3 Privacy Device REAR VIEW
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