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individual units contain the newest and best components avallable

here and abroad. This equipment 1s constructed with silicon semicon-
ductors and integrated systems, which greatly influence its depend-
ability and high stabllity of parameters over time.

'he equipment for the Type ETN-4 power-line carrier telephony
system 1s constructed in racks with the following dimensions: height
L489 mm, wldth 600 mm, lepth 225 mm. The station cabling can be
brought in from the ton or bottom of the rack. The ETN-4 equipment
includes racks which are still replacing the KNO, PNO, WNO, and ETT-
b1 racks manufactured by TELKOM-TELETRA; they are:

- the ETN-4 low-frequency equipment rack,

the ETN-4 high-frequency equlipment rack. v

ETN-4 LF equipment
'he ETN=-4 low-frequency equipment, which is shown schematically in
fig. 1, permits the use of the 0.3 — 3.4 kHz band for transmitting
volce and 7 nonvoice (telegranh) channels. Below are important
technical data for the equipment.
Line side
Frequency band 0.3 — 3.4 kHz;
Line levels:
a) volce channel
- sending =13 — +13 dBr,
receiving =22 — +4 dBr,
b) channel for pllot current and long=-distance dlaling -14 dBmo0,
¢) nonvolce channel =16 dBmO;

Y /N0 .

werating impedance (input and output) 600 Q $

Correction of line attenuation distortions with corrector in LF line

PP




amplifier;

Line amplifier gain 0 — 26 dB.

Station side

Equlpment 1s compatible with manual and automatic connectors in a
l-wire or 2-wire system. It 1s also possible to hook directly into
terminals of local battery or central battery telephone sets;
Operation in one-wire system:

— sending level G dBr,

— recelving level -7 dBr;
Operation in two-wilre system:

— sending level -13 — 0 dBr,

— receiving level +4 — -8 dBr;

Operating impedance (input and output) 600 Q/0°;

Psophometric level of 1Interference on station side of equipment

-60 dBmOp;

Attenuation distortion of voice channel i1s 1in compliance with
JEC recommendations for 0.3 — 2.4 kHz channel;

Nonlinear distortion in voice channel should be less than 2%;

Limiter in voice channel restricts output level to +3 dBmO, with an

increase in input level to +15 dBmO.

Nonvoice channels

In LF equipment 1t will be possible to use nonvoice (telegranh)
channels with 50, 100, and 200 baud transmission speed. The follow-
ing distribution 1s provided for:

a) 50-baud channels

v

fo [Hz] channel nr.
2580 119




L 2

fo [Hz] channel nr,

2700 120
2820 199
2940 122
3060 123
3180 124
3300 125
b) 50 and 100-baud channels
fo [Hz] channel nr.
2580 119
2700 120
2880 200
3120 212
3300 125
c) 50 and 200-baud channels
fo [Hz] channel nr.
2580 119
2700 120
3000 406
3300 125

speed [bauds]
50
50
100
100
50

speed [bauds )
50
50

200
50

The transmitter for channel 119 (pilot current and long-distance

dialing) is adapted for make-break control:

~ R make < 2 k@,
— E bredak > 20 lef;
The transmitters for the remaining channels
two-way pulse control or make-break control:
= R make < 2 Kfi,

— R break > 2 kf;

are adapted for 10-20 V

The channel 119 receiver is adapted for make-break automatic switch-

board control. The recelvers of the remaining channels are adapted

for sending 220 mA current at +20 V.

Telegraph repeater

The equipment includes an electronic telegraph repeater which makes
1 !

4
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e equlpment 1s deslgned for operation indoors at amblent tempera-
tures of 10-50°C, with no corrosive chemical constituents present, !
1 1 £ +15% humidity.

e ETN-4 high-frequency equipment serves for transferring the 0.3
3.4 kHz band into one of the line bands contained 1n the 40 — 32(

range. The block dlagram of this equipment is shown in fig. 2.

mportant technical data 1s glven below.

‘.. o ‘\ii'

requency band 40 — 320 kHz;

1 1 ) b ) Y[
Nominal impedance on line side: QO o Ldh, &8 3

Relative power level in transmitting direction for nonvoice channel
at 800 Hz: +40 dBr with one line repeater and +43 dBr with two

line repeaters;

Relative vower level In receilving direction for nonvoice channel at

800 kHz: nominal — +7 dBr, maximum — +30 dBr, minimum — =19 dBr;

Range of automatic regulation of level 226 dB/*1.5 dB.

Statlon slde
Audlo frequency band 0.3 3.4 kHz;

Level at transmitting branch input =13 dBr;
Level at recetlving branch output +4 dBr;
Nominal impedance (inoput and output) 600 Q/09;

Attenuation distortion in 0.3 — 3.4 kHz band should be 1n compliance

with JEC recommendations;




wvanyamt 1 nath
: 'he transmission path for signals of the ETN-4 power-line carrier

telephonv syvstem is a high-voltage overhead or cable power line. {
can also be cable line receiving interference from a nearby high-
voltage power ine.

inlati plar

S J$

e natural frequency band 300 — 3400 Hz, which contains a volce
channel and | super-voice channels, ls transferred to the B band
320 kHz by three-stage amplitude modulation. As a result of
these changes one sideband is obtained, while the carrier and the

I yther sideband which occur during modulation are suppressed. Thi

produces transmitted signals of great range because of maximum use
v transmitted power and small channel width, which permits full
utilization of the line frequency band. The first stage of modula-
tion shifts the natural band to the 20-24 kHz band, which in tum
i shifted to the UEU-U468 kHz band during the second stage of modu-
lation. The third stage of modulation produces a line band avprox.
4 kHz wide in the U0-320 kHz frequency range. Work is also going on

to increase the band to 452 kHz. The group of

individual modulation

bands is shown in fig. 3. The three-stage modulatlon system has made

it possible to use a slingle low-pass fillter (after the third stage)

for the entlire range of carrier frequencies, so that the harmful

. 3

products of high-power modulation (Fxf, 3Ftf, HFt

of the useful band and do not interfere with the

f, F) are outside

operation orf other

“————'-'“_'-'
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The ETN-4 can work with or without frequency spacing on the line
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f the bands — sending and recelving — is 32 kHz, while in the sec-
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ana Sy Reneratve

arrier frequenciles

equency is ob

by eclosing the proper circuits on a printed synthesizer board.

better than ¢

'his generating system has the following advantages:

. al ~ 0y
tead of four

y
!

uarts

tain line bands

off damage to

"




' e " 0
3 e ' o .
) v {1

wel i .
A -
oo ot inc
1 M v + o
o N
.
s (3 VYV Y
 Ege  § A
incead by n»
1 b AR P\ J
SE P N
i QV t
ni &t I trrn
Y IR
3 o
: . e
¢
yaby s 3oy
y oA
ok =
o TN
LA . R a7
OO Y y
equernricy «
&2 Ay £ vy + W
T A LIt il
y » ot .
D¢ > 3 it L

t

- 4 v

gy

. ! o
o

U

i

AU

"ol ol
the b

trans
e

ve 1
+ ¥ e
+he
o 3
L L
ine
+ o
11

"
1N

i

t

% » e

"l ]
1G4

on 11
LB {

T ) | e

wer an

D¢ power

h higher or 1
ind dnterfere;
ith one or tw
tors. The amp
full » e

¥y 1 '
i Ll
2 P > .
{ v« O

i I,

nmen t
o )

wer i

4 le
40 W
{fier"
Firve

used,

rs are used in constr
ts of capacitors are
o tted by the filter:
band doces not
nput comes to 40 W.

level t

8

> withi

)
l

1 v
Leve

\
i

b

< 8
Ly
gy

Y
1y
I O A

HON
Tue

N

Q
+ 1
3 5y
A
=5 4
t i X
Y 3
endi
1]
wh §




- "o ye
’ | 1
3 ¢  +ad
17 U 1
L .
. 1O .
e ot AT
+3 + v
, vihann
YYD R ol |
’ 3 v 7y b ¢
£ N
Dyt ~0O 0D
he andib
n 1u1ai
.
> Faln
£ ¥4 4
WOP aln
WET
\ —
he ETN=4

} ~
Y
MYV
YO »
v11 3
WL DI
e
A0 1
o4 e
v}y ¢ “
5
‘ S (Y11
U

o
1@ Ol
sd ¥

3 N
1

ot
hie <
0l S
a1 >
nd +h
! AT
pmen

‘

ve
4+~
v

il

] "y

o

I{niatrad
E e IO
aral o

] - .

> ~ Yy 3 &
fanoe
twod by
inea oy

2 Y ; )
roviaea
a7 + A W
al UK W
5 e Pyt

. i
Viy oY) ¢
o Wl
i }

i

\ N
{ £l
+ 3t
. nee
1 O ¢
T 4 TS
N N 1y
.

oy N4

o
*anr
vt 3

L 1
Y

34
\
| PR ¢

»win

v yay
=T kol
o
R Y
UYL N
+ 3 1yay
1f ap
wlol
¢ .

ani
YN AN
5 .

volt
o

o




Climatic conditions

The equipment is designed for indoor operation at ambient tempera-
tures of 10-50°C, with no corrosive chemical constituents present,

at 65% *15% humidity.

ETN-4 operating systems
Depending on requirements, the ETN-4 equipment can be arranged in

the following ways (fig. 6):

a) the ETN-4 LF equipment can be located together with the ETN-4 HF
equipment on the same frame, forming a complete terminal equivalent

to the KNO (TELETRA) frame;

b) the ETN-4 LF equipment is installed at one site, and the ETN-4
HF equipment at another site. These are linked by LF cable. In this
case the LF equipment rack 1s equivalent to the WNO, while the HF

rack corresponds to the PNO;

¢) ETN-4 LF units are located at different sites and are linked by

LF cable.

In this system the ETN-4 LF equipment rack is the counterpart of

the ETT-41.

v
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WILN SJending line amplliflev

W LN Sending line fllter

FLO Recelving line filter

ARP Automatic regulation of level
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