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l. Enclosed is a verbatim translation of an article which
appeared 1in the Soviet Ministry of Defense publication Collection
of Articles of the Journal mn% Nevs (Voyonnyy Vestnik].

This pudblication 1s classiiied y the Boviets, and the
igeue in which this article appeared vas distridbuted to officers
from regimental commander upward.

2. In the interests of protecting our source, this material
should be handled on a need-to-know basis within your office.
Requests for extra coples of this report or for utilization of

© any part of thie document in any other form should be addregaed
to the originating office.
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The Coordimstion of the Electrical and Optical Axes N
of the Anterma of & Radar Set

by ' N
Engineer Colonel ¥. Kancaykhin, Candidate of Technical Sciemces

7

: The absence of coordinaticn between the electrical and the
mechanical axes of the antemma system of the radar set
(radicloxatsionnays stantsiya--HELS) causes a systemstic exror in the
deterxination of the bearing and angle of target location. %o elimimte
it, during production, repair, and operetion of the RLB it is necéssary
ummemtxmdmmmmmmm of the

KIS antenms: system.

Itiniqpouibktocowdimtethethctﬂmlcnduchnial
axes of the antenna system immsdiately. Therefore, first, with the
assistance of appropriate devices, the mechanical axis of the antenm
is coordimated with the electrical axtis, undtbcnthc opticel axis
is coardimated with the electricel axis.

The optical and ‘elsctrical axes of the RLS antenna systems that
determine the angular coordimates by the equiphase zone method, with
\the conical lobing of the beam in space, mhy be coordinated with the
aid of a PSO-2 type device.

This Asvice ensures the accuracy of the coordimation of the axes
vith a mean error of £ 0-00.5. The PSO-2 device works on the following

principle (see diagram 1).
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At a distance of 40 to 70 meters from the KLS and at a height
of 15 to 20 meters,a PSO-2 antemna with circular polarization is
get up. The RIS antemnna 1s pointed toward it. .

The high-frequency electromagnetic energy impulses radiated by
the RLS are received by the PSO-2 antenna. And if the electrical
axis of the RLS antenna system does not coincide with the direction
toward the PS0-2 antenma, the impulses that are received will be
modulated in amplitude.

The amplitude envelope of these ixpulses represents a sinusoidal
voltage. It bas a frequency that is determined by the speed of the
antenna head rotation, an amplitude propoarticmal to the size of the
angle of errar between the electricel exis of the antemna and the
divection tc the P5S0-2 antenna, end also a phase determined by the
position of the PS0-2 antenna in the image plane.

The impulses received by the PS0-2 antenna are detected, amplified, and
then the discrimination and emplification of the impulse envelope ere
carried out. This vcltage is used as the voltage of the error signal,
for wvhich 1t is relayed directly into the system of automatic tracking
(sistemn avtomaticheskogo soprov zhdeniya--SAS) of the target in the
direction of the RIS (for ELS 80N-4, 80K-9, to the inmput of the
resonance amplifier). '

By the advance setting of the PSO-2 phage bridge regulator, the
voltage phase of ths error signal is set so that at the indicated
shut off of the BAS there wvould be no signal indiceting bearing and
angle of locetion 4in the 8AS RLS.

When esending the output voltage of the PSO-2 into the 8a8 KLS
system, the processing of the error signal takes place, and the
electrical axis of the RLS antemma system turns out to coincide
with the direction to the P8O-2 antenns.

Tha PSO-2 antemna has a marker that wag installed teking the base
of the RLS scope (vizir) into comsideration. If the cross hairs of
the scope coincids with the PS0-2 marker, then the electric.l and
opticel axes of the RLS antenna system are coardinated. If they do
not coincide, tban by displacing the parsbolic reflector this is
achieved in the plane of the azimuth, or by displacing the optical
axis of the scope, it is done in the plane of the angle of locatiom.
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_ The basic value of using the PS0-2 is the simplicity of
out the operstion of coordinstion and the posaidbilities cf carrying
it out irrespective of weather conditioms.

A

'  However, the utilization of the PS0-2 also bas faulta, the
greatest of which 1s tbat during the accomplishmant of the operation
of coordipating the axes it is necessary to emit high-power, high-
frequency enargy into space.

It 1s simpler to carry ot the coardimaticn of the axes of the
antenmas with the help of an EXHO-1 device, which is en ordivary
monitoring resomtar (Qlagram 2). It 1s linked to the antemna by
circular palarizaticn which 1s get uwp during the coordimation of the
sxes and which carresponds to the PSO-2 antenma.

To reduce the attepustion of the “rineing” sigml the high-
. frequency cable betwen ths monitoring resomator and the antenma is
made shart (2 to 3 meters), and the tuning of the monitoring rescoatcr
is dons with the aid of & synchronized signal directly from the
operato- cad (kabima) of'the ELS Sthe monitoring resonator detector
1s to be bhrought into the KIS ceb).

on

‘ Tha EXHO-] antenna is IF-ed by the
cooardimtion of the slecirical and opti
systes is 4one, using the seme msthod as for
BAS of the KLS targst works from the EXRO-1 s
monitaring rescoator ), delinested hy the strab
where tha "ringing”™ is not satursted and signa
objects are adsent. :

The EXIO-1 device may 2180 be used to msasure the
frequency of the trecexitier and tha klystron of Lhe recetiver, to
take the frequency spectrus-aof the impulse being emitted, to evelwmte
ths RL3S power drop (sccording to the magnitude of the “ringing' ) and
otbars, and also to dsterxine the stesphess of tbe RIS amtensa systems'
I¥ paxrfcraance ourve.
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, and at the same time the
of the antonma
F80-2. Mxeover, the
("ringing” of the
sactor
ruflacted fram local
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Bormally the IF performnce crve 1s Geterxined by wsing a loml
object far control.

The Jooal control dbject may Le 8 cornex reflectcr (with an end

sise of ) mater) or a motal shest {of & 2 meters by 2 msters in
#lse), ior @ local chject with aa sixe of not mare thas 2.5 Q.u.
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[unknown unit of measure, possibly grid arimmth--direktsiconyy ngog
from which the reflected signal does not fluctuate and exceeds the
moise level of the KLS system itself by 5 to 10 times.
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DIAGRAM 2

Diagram of Monitoring Resonator Device (EXEO-1)
¥




o

To detexmine the IF performance curve the ELS antenna is aimed
at the local control object. The 8AS of the target is switched on
for range and direction end the position of the antenna is determined
by the disls of the fine receiving selsyn. The elsctromechanical
amplifier (elektromekhanicheskiy usilitel--EMJ) is switched on to the
angles of elevation (ugol mesta). Then the antenna is menuelly
offset 0-20 to 0-25 from the azimuth of the direction to the local
object and the RMU of the azimuth is switched off. The voltage
(excitation - - vorbuzhdeniye) at the jacks of the azimith chanpel is
measured in selecting the mode of operetica of the antenma comtrol
system vhen tracking the target automatically.

The indicated operation is cerried out through 0-Ok% to 0-~06 up
to a 0-20 to 0=25 er>:: in Zrimuth in the opposite direction from
the local comtrol cbject. Then a graph 1s drawn showing the
dependence of the azimrth EMJ excitation voltage {in volts), as a result
of the antenna devistion in azimuth from the direction of the IF to

the local control object (in small d.u.).

On the straight-line part of the graph the steepness of the INF
perfarmance curva 1s shown in volts per d.u.

The steepness of the IF performance curve is determined by the
foroula:

; L
K-
EsK-geKp
Where U, - excitation voltage drop between two points of the straight
line part of the perfarmance curve.
p - the number of d.u. that lie between the two selected points.

The coefficient K is defined as the relation of the steepness of
the IF performance curve, taken for an airplane, to the steepness
of the IF performance curve K;, taken for the local control point.

The steepnsss of the IF performance curve is determined at three
points of the KIS operating frequency band--the two extrexe onee and
the middle one.




When using the EKHO-1 device, the method for reading the steepness

of the IF performance curve remsins the seme. For an RIS of the
B0N-Ga type, the coefficient K fluctuates between 0.8 and l.l. In this,
the EKHO-1 answer signal replacea the reflected signal from the

zonitoring resonator.

Thus, at the present time, for the purpose of coordimeting the
electrical and optical axes and determiningthe IF performance curves
of the antenna systems of RLS's of the SON-h, S0K-9, SON-15, §0N-30
type and of other similar ones, it is advisable to use the monitaring
rescnator that is ai accessoxy of these atatious.

For this 15 iz necessary:

~--t0 replace the antenna of the monitaring resamtor that
bas linesr polarizatioo with an sntenma thst hes circular polarisstion;

-=to provide the opportunity to install the momjitoring resomator
at a height of 15 to 20 meters (it is best to use the antenoa and mast

of a P80-2 get for this purpose).

Besides this, it is desirable t0 ensure the poesibility of tuning
the monitoring resonator from the operator cadb of the RLS, and for
-~ this, between the monitaring resomatcr and the HIS, it is necessary
to install synchronized comsunications and bring the mdcrosmmeter
of the monitoring resopator into the cab of the RIS.

Under thess conditions the operstion of checking the coordinmation
of axes and reading the IF performance curve in the field can be done
by the personnel of the RLS crew in 20 to 25 minutes irrespective of
weather conditions. The above-mantioned eslteratians of the regular
monitoring resonatar that 1s ar accessory of sll the listed radar
stations are easily carried out by the personnel and equipwent of the

KRAS.






