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THE NUS-3 UNSERVIGED REMDTZLY WEPLIED AMPLIFTING STATRON
M&_[Co:&nunications _ » . V. I. Voronin
Herald], No 11, November 1955, . Se Ae Zarin
Moscow, Pages 5-2 : ’ - A« 'Ae Sarbuchev

- In 195 Soviet indusiry began the series production of the NUS-3,
unserviced, remotely-supplied emplifying station, developed upon
© order of the Ministry of Communications USSR. The prasent article
. glves thn basic technical data of the NUS-3 station, examinoes the .
scheme,purpos:, and araea of vse of this station, and describes the
operation of its irdividual units. i ,

8BASIC TZCHNICAL DATA

The NUS~3 unatianded, ramotely-supplied amplifying station of the
thrac-chonnel system of high-frequency telaphony is designed for ope-
ration over copper =nd bimetallic open-wirs circuits in the frequency
specirum cdopted for the V-3 three-channel systam (6.3-26.7 ke). The
NUS-} may be used both zs a constantly operated intemmadiate ~mplifying
station znd as an ruxiliary amplifying siation operating temporarily
under unfavorable meteorological conditions. )

The NUS-3 nry ve powared remotely from an adjacent amplifying station
or from local sxchonge sources of current. In the first case the NUS-3.
is connected to Lhe power circuit by transmission of the supply voltage
in the conductor of the telaphone circuit, whereby at the NU3-3 the
amplifying equipment in both directions of transmission is connectod at
th2 same tim2. Upon disconnzacting the NUS-3 amplifying eouipment a bypass:
loop is created in its circuit, contzining only K-5.7 filters and a

2y

filter equolizer #7 (Figura 1).

In case the NU3-3 is used as an auxiliary amplifying station an
arrengement is provided whereby, in accordance with ‘pre\,riox;sl'y”..chosen
conditions, the station is automaticzlly disconnected when line atte-
nuation decreases to 2 point where operation of the station is no longer
necessarye.

If the NU3-3 is used as an attended intermediate station, it obtains’
its power from nearby sources: from a single plate battery or from two
batteries (2 filument battery and a plate battery). '

The mixinmen gnin of the NUS-3 station is the same as for the PV-3
mmadinbe mmplifyiag stations and amounts to not less than 3.+25 nepers
c wieristic) for o frequency of 14.7 ke and not less than 5.5

shrrreloristic) for a frequency of 26.7 ke. The rated
sideband level -t b outpubt of the NUS-3 is 1.5 nzpers. fhe automatic
grin-conirol wilh whizh the station is provided insures regulation of
the giinm ovar -~ inra of rot loss thun 1.5 napers for the slope charac-
teristic end 3. S. nepees for the flat cheracteristice

The US-3 usas one typs of vacuum tuve, the total number of such
tubes baing 15.  In crder to reduce current requirements in remote supply
the fil=meats of :1i tuhes are connected in series in & single circuit,

. Th: total current in remdte supply of the NUS-3 does not exceed 190 ma.
The volizge aprlicd to th: NU3-3 in remcte supply must liec within the
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range of 1601 8 volts. The station is designed for operation a% tempera-

turas from -5 to + LOPLC.

CATION OF THE NUS-3 STATION CN TRUNK LINES .

: If the NUS-3 is used in constant operation as an amplifying station
with remotz supply, its gain will permit compensating for attenuation in
the repcater saction of a L-mm copper circuit about 250 kn in length with
2 distance of 20 em bztween conductors under meteorclogical conditions

of "25-mm icingW. In this casz from the amplifying station furnishing
the voltiags supply a standard 206-volt plate battery must be connected

. to the line (from ihs output of an SiRN {2utomatic voltage regulator

panell).

In operation of the NU3-3 on 4f~mm bimetollie circuits (with a2 copper
layer of Q.4 rm) the greatest length of a rapeater section, determining.
the gain of this st:iicn, is approxinately 225 ka. In order to provide
ramote supply over such @ distance the feading station rwst apply a
steppad-up volt-se of appro:imately 24,0 volts to the line. .

In using the ¥U3-3 as an auxiliary amplifying stetion connected oniy
under ssvers metzorolozical conditions, the greatest distance from the
feeding PV3-) stnlion to ths NUS=-3 station will be 12C-130 km. In this
case, whsther operating on coppar or bimeteilic circuits, the NUS-3 may
be remotely fed from - stendard 206-volt plate botiery.

BLOCA DIAGRAN OF TH3 NUS-3 STATION

“he block dizgr-m of the KUS-3 is given in Figure 1., The station is
connecta2d wilh the line through = protective unit, consisting of 3SN-05
fuses, R.i-350 ~nd 33-280 dischorgers, and o bleading coil 0. After the
protectiva daovices the cireuit contains the wnits for rzceiving the remote
supply ~- chokus Ur and U, and burfer capacitors Cl and C,.

Line-filior sssenbly DK-5.7 and DK-2.8 as well ag the matching auto-
transformers Al uzed in the NUS-3 are similar to the corresponding
units in the V=3 systom. '

The ouipub of the K-£.7 ralsy in each direction of transmission. is
connechad with Lhe tontacts of bypass-connector relay RV). If the supply
is connected (Lnh-t ls, il the station is in operztion), the RVO relay
holds its armzture in the drown pesition, with thz result that the out-
put of the K-5.7 /"ltar is connectad to the taps of parallel connection
of tha dirzcling r.lters DK-16.4. Upon connection of the supply this
rclny closes only after the total plate zowront drawn by the stntion
r2achas the nor:' 1 value.

Jhon thr supply s aisconnccted the R “21lay relaoses the armature,

s eircuit is conn 2teds In his case the

outpuls of oho ey : intorsonnset:d -eross filter equalizer
FéeIn hyposs apoenion Lhe staticn hMns i <tionuation of C.55 neper in

the froquoncy roase 'rem el Lo 24,7 ke

os a rasuli of Wwh

o= LR

Siooracviviag filL:

in enclk Jdirection of-transmission
° =rtificisl lin2 arrangenent
inl lines with slcpad and flat

el iris

ragulntion and 1
group ol from nevrs:s ifiar LUS. 1In the diresction
)it K outpul =nd the LUS input

aroLhr udper Sregucacy band.
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Tho line amplifioar has three atages of amplification, the output -
stege containing two tubes operatine in perullel. The gzin afforded
by them in the freguency range of 6.3-26.7 kc 13 6.5 nepers. The
amplitude characteristic of tho line ampiifier is practically a sf.rnght
line up to a level of 3 nepers at the output. In conjunction with this
the rated sideband level of one channel is l.5 nepers.

Connacted in parallel with the output of the line mnplifier is the
pilot-frequency receiver PKCh, controlling operation of the ARU [automatic
.gain regulator] motor according to changes in tha level cf the pilot
frequency. The level of each of tre -ilot frequencies at the output of ,
the station is O nep. The 50=cycle current for the ARU motor is provided
by a single-tube G-~50 generator for each direction of transmission. .

TRANSMISSION AND RECEPTION OF THZ REMDTE SUPPLY

Transmission 2nd recepticn of the remote supply is achieved by a
Y{wo-wire-to-ground® arrangement. From the origincting station the remote
voltzge is applied to the line across a transmission deck DP, containing
the necessary regulating, monitoring, and signsl instruments as well as.-
a transmission coil DP. Through the mentioned instruments the positive
side of the plate battery is connected to the center tap of coil DP,
which is connected in parallel with the transmission circuitl.

The NUS-3 has a similar receiving coil Dr. DP. Its ceater tap is
connected with the winding of ramote-feed relay RDP, in series with which
a cold-cathode thyrotron Tx-l is connected. Uith th: remote supply dis-
connectad this thyratron prevents closing of relny RWT fronm tnlegraph
signals, since a voltage of not less than 130 volts is required to fire
the thyratron.

When the remote supply is fed to the lins the thyratron firss, eas
2 rasult of which relay RDP and connects the mid-point of coil Dr. DP
with a 1oad consisting of the filament, plate, and relay circuits.

The arrangement provides for applicztion of the remote supply along
both 'sections of the circuit adjacent to the NUS-3. 'Cne of the supplying
stations is the principal station and the other is the stardby. In case -
of interniption of the supply from the principal station the equipment
of the NUS-3 automatically switches over to the standby station.

SYSTEM OF AUTOMATIC LEVEL REGUL! TION

The ARU system consists of three units for eich direction of trans-
mission -- an adjustable artificial line RIL, a pilot-frequency resceiver
PKCh, and a G-50 generator. The principal function of the ARU consists
in sutomatically adjusting the gain according to changes in the attenuation
of the line. In sddition, st the NUS-3 installation the ARU units auto=~
matically disconnect the station when the line attenuation decreases.

This disconnection is preceded by a continuous drop in gain of the amplifier
section of the station, continuing to the point where attenuation of the
amplifying section is not =qual to the attenuation of the bypass circuit.

The slope-regulating artificial line in the RIL arrangemsnt (Figure 2)
contains six svctions which, scross a special switching system with
changoable terminals, is connzcted with stator sections 0-60 of the slope-
reguloting capecitor of the motor-copacitor block. The rotor of the
slope-regulating capreitor is conneczted with 2 flat-regulation artificial
line coasisting of saevon sections with their mpl.ts connected to stator
sections 60-0 of the flat-rogulcting copacitore The cutput of the last
{seventh) sectivn conn-qcts with stator section -lO of this capacitor.

-3 -
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‘ The attenuation of the seventh section is inserted into the circuit
with the automatic disconncction of th: station, whereupon the amplifier
section of the station introduces an attenuation equal to that of the
bypass circuit. This is necessary in order thzt connection of the NUS=3 -
will not cauge ra2pid ch:ingas in the residual ettonuation of the channels.
By changing the terminals the swit~hing arrangemsnt of the RIL unit
permits connection of adifferint number of sections of the artificisl
line to the slopz-repgulzting capaciter, thersby obtaining the same slope
for the gain curve with diffzront positions of the slope regulator.

If the {lat regulator i3 set higher th'n the slope regulator, the
terminals with Lthe plus sign arz s:lactad; if the flat repgulator is set
lowar than the slopz regulator, the terminals with the minus sign are
selected., Aftar sdjiusting the ragulators this permits matching similar
scale divisions of the flai and slope regulators, accor‘ing to the at-
tenuation of th= given line, without changing the frequency response for
the gain estzblicshed in the process ol 2djustment. This circumstanze
is of great importsnce in sutomatic disconnection of the NUS-3; if the
scale divisions of the regulators are not matched, then ona of the regu-
lators will not be able to rexch the extreme position (that is, the =10
position). The rasult will ba that the attenuations of the amplifier
s2ction and of the bypass circuit will nct bue balanced, which causes

rapid changes in the residusl attenaution of the ch‘.nnels when the

station is switzhod on and off.

The nacessity for the described arrangement is due to the operating
pruinciple of the WU ys:cn, in which both regulators are mechanically
couplad undes op:riting ceonditionie

By means of tha switching ~rrangoient the scole divisions of the
regulators nay bo mz2tched with n nccuracy of %5 divisions. The rezmaining
difference in ths positions of the ragulntors is brlanced by an additional
secticn (-10) of the v‘opu— regilatien capzeitor, which is connected with
variable voltage divider 3 at thz input of the RIL arrangement. This
system permits zdditicn2l continuous zdjiustieat of attenustion in the
RIL arrangenent upon discennzciing the station.

For auton:tic disconnection of Lhe KU3-3 the motor-cs .citor block
on the RIL deck is providzd with = spacizl com on the same axis as the
capacito'otor:. Upon zligning the station it is 22t in 2 fixed position
relative vo the scale of Lhe flat-regulaticn capucitor and is fastened
in this position. The position of the cam depends on the ratio of the
lengths of the repaater sections adjoining the NUS-3 and is determined
according to 2 special chart.

countering th: c: XL msion. Closi“xg of the centnet actuates an arrange-
nz2nt for autams t.;- rductien of the shation grin to zerc. With this

the (U motors tura the regulutcrs in the direction of decreased gain

to their extroae position, zfter shich the station is switehed over to

the bypzss circuit.

In line '.-it,‘1 the c2m 1s a group of contacts which close upon en-
1

Disconnection o th= Ui-. is controlled by means of automatic level
regulators ("igurﬂ 3)e The current of the pilot frequency, fed to the
PKCh receiver, is axzplified and appliad to thermmistor T, which is located
in one of the ams of the aiU differential system., With the pilot
frequency at the nommal level the differentisl system is balanced and
the current from th2 G-30 gensritor does nct pass through it to the
amplifier and oa to the motor ‘.irmi'r' If the leval changes, then the
resistance of the thermi_nor chinges, as a2 result of which the 50-cycle

’
-, =

Sanitized Copy Approved for Release 2011/04/04 : CIA-RDP81-00280R000100100033-7



Sanitized Copy Approved for Release 2011/04/04 : CIA-RDP81-00280R000100100033-7
' STAT

gurrent appears at the amplifier input, the motor wAnding is fed, ﬁnd
the motor goes into operation. ‘ :

In addition, the current of ths pilot frequency is fed through a

- copper-oxide ractifier KV to a neper meter, indicating the lovel of the
pllot frequency. Thé winding of ARU blocking relay R3; is connected
-4n series with the mster. ’

The ARU system is blocked upon the disappearance or sherp reduction
(by 1-1.5 nepars) of the level of the pllot-frequoncy current. Blocking
of the ARU is achioved by three relays (RB,, R3,, naj) for sach of the
diractions of transmission. With the pilot-fraqucnéy current &t the normal
level reley k3, holds its armature in thes drown position and its contacts
shunt tha winding of relay R35. Current then flows through the windings
of ralays RPN and R3,. If the lovel of ths pilot frequency drops sharply,
rolay RBy releases iés armature and relay RBy, being shunted, closes and
opens the feed circuit for the 50-cycle current from the G-50 generator.

th windings of the motor are deprived of feed and the motor stops.

Relay RB3 serves to pravent blocking of the ARU upon connecting the
atation, when"the regulators are in the -10 position and the pilot-fre-
quency level at the LUS output is extremely low. This insures connection
of the NUS-=3 to the circuit regardless of the level of the pilot frequency.

With the level close to the rated value (after relay 233 has closed
and the armature of relay RB, is relezsed), relay 333 cioses and prepares
the circuit: blocking the Anfl (by the contacts connedted in the G-50
generator circuit in parzllel with the contzcts of relay RBZ), lowering
the gain to zero (by the contacts in the balance circuii of thermistor
3T), and disconnecting the station (by the contacts in the winding circuit

of relay RVP).

Automatic lowering of the gain to zero and disconnection of the NUS-3
occur in the following manner. With a decrezse in the attenuaticn of the
line there comes a moment when the cams in thc motor-capacitor blocks
of both directions close their contact groups, shunting tle winding of
relay RPN. (Figure 3 shows only one relzy RPN; actually, there are two
== one for each direction of transmiysion.} The latter releases its '
armature and its contacts open the balance circuit of thermistor BT, with
the result that the regulators, independent of the pilot-frequency level,
begin to turn in the direction of a decrease in gain. When they arrive
at the extreme low position of -10, contacts in the motor-capacitor blocks
close and current flows in relay RVP. ‘This relay closes and bresks ths
‘tube filement circuit and the circuit of relay RVO, connecting the bypass
circuit. :

dith the disappearance of the supply current, signel devices at the
supply station operate, indicating that the NUS-3 has been automatically
disconnzeted. Transmission of the remote supply is then -discontinued.

If a standby supply is fa2d along = szcond repeater section, then
upon disconnection of the NUS-3 the amwiure of a standy-supply blacking
reloy is drawng  this relay is fed from the standby side of the line (not
shown in the diagram). In this case the signal daviees at tha standbv
station also go into operntion and the station personns® disconnect the

supply.
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LAYOUT OF THE XUS~3 STATION

All the basic equipment of the NUS-3 is placad in a misture-pmof :
cabinat (Figura 4) 1,670 mm high, 670 mm wide, and 545 mm doep. The weight
of the cabinst is }!,0 kg. The cabinet is of all-welded construction over
a frama of angular stacl. Decks are fastened to the frame from two sides.,

. The cabinet has iwo doors, front and rear. The doors are provided
with locks and rubbar sealing strios. A window in the front door permits
chéeking tha opersntion of the .RU devices without opening tha cabinet. The
conaicicrs ara lad in through collars with rubber geskets at the top of
the cabinst. On the outside left wall of the cabinet ..he_re is a TAU-1-}3
handset for service ‘calls. L

The balancing eguipmeznt for the voice-frequeacy channel (*onsisting
of two assemblies of balancing networks, filters, and trrnsformers) is
placed in a sepirate balance-filter rack (38F). This is done because
not all points at ithich NUs-3 stations are installed will 2lso be equipped
with voice~frequency amplifiers. Thao SBF rack has the ;ollowing dimensions:
685 mm high, 671 mn wide, L26 mm deep.
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