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The Coordination of the Blectrical and Optical Axes

of the Antenna of a Bader SetL

by

gngineer paccel N. ranceythin, Candidate of Technical Sciences

• Mae absence of coordination between, the electrical and the
sechanical axes of the antenna system of the radar set
(radiolokaVsionnaya stantaila--BLO causes a systematic error in the
determination of the bearing and angle of target locatioo. To eliminate
It, during production, repair, and operation of the ES it le necessary
to check the cocullination of the electrical and mechanical axes of the
BIS antenniveystem.

It is impossible to coordinate the electrical and mechanical
axes of the antenna symtem immsd1ate17.Therefore 'first, with the
assistance of appropriate devices, the nechinical :xis of the antenna
is coordinated with the elecLacal axis, and then the optical axis
is coordinated with the electrical axis.

The optical and electrical &um of the BLS antenna systems that
deter:eine the angular coordinates by the equiphaset zone method, with

\the conical lobing of the bean in space, miy be coordinated with the
aid of a P80-2 type device.

This device ensures the accuracy of the toordinetion of the axes
with a mean error of /I 0-00.5. The P50-2 device works on the following
principle (see diagram 1).
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DIAGRAM 

Diagram of P80-2 Device



At a distance of eO to 70 meters from the EMAand at a height
of 15 to 20 zeteraok P80-2 antenna with circular polarization is
set up. The ELS antenna is pointed. toward it.

The high-frequency electromagnetic energy impulses radiated by
the SLS are received by the P80-2 antenna. And if the electrical
axis of the BLS antenna system does not coincide with the direction
toward the P90-2 antenna, the impulses that are received will be
modulated in amplitude.

The amplitude envelope of these impulses represents a sinusoidal
voltage. It has a frequency that is determined by the speed of the
antenna head rotation, an amplitude proportional to the sise of the
angle of error between the electrical axis of the antenna and the
direction to the P80-2 antenna, and also a phase determined by the
position of the P80-2 antenna in the imago plane.

The impulses received by the P80-2 antenna are detected, amplified, and
then the discrimination and amplification of the impulse envelope are
carried out. This rcatage is used as the voltage of the error sigma',
for which it is relayed directly into the system of automatic tracking
(sistama avtomaticheskogo soprov zhdeniya--SAS) of the target in the
direction of the BLS (for RLS	 8O-9, to the input of the
resonance amplifier).

By the advance setting of the P80-2 phase bridge regulator, the
voltage phase of the error signal is set so that at the indicated
shut off of the anthers would be no signal Indicating bearing and
angle of location in the SAS ELS.

When sending the output voltage of the P80-2 into the SAS BLS
system, the processing of the error signal takes place, and the
electrical axis of the BLS antenna system turns out to coincide
with the direction to the P80-2 antenna.

The P90-2 antenna has a sarker that was installed taking the base
of the RL2 scope (vizir) into consideration. If the cross hairs of
the scope coincide with the P80-2 marker, then the electriciAl and
optical axes of the RLS antenna system are coordinated. If they do
not coincide, than by displacing the parabolic reflector this is
achieved in the plane of the azimuth, or by displacing the optical
axis of the scope, it i.e done in the plane of the angle of location.
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The basic value of using the P80-2 is the simplicity of carrying
out the operation of coordination and the posaibilities of carrying
it cut irrespective of weather conditions.

However, the utilisation of the P80-2 also has faults, the
greatest of ;hid) is that during the accomplishment of the operation
of coordinating the axes it is necessary to exit highlpovers
frequency energy into space.

It Is simpler to carry ort the coordinatico of the axes of the
antennas with the help ofenEKHO-1 device, which is an ordinary
nonitoriog resonator (diagram 2). It is linked to the antes= 'by
circular polarization which is set up during the coordination of the
axes and. which corresponds to the P80-2 antemma.

TO reduce the ottenustion of the "riteing" signal the high-
. frequency cable betasenth* monitoring resonator and the antenna is
made at (2 to 3 meters), and the tuning of the axeitoring resonator
is don, with the aid of a synchronized signal directly from the
operator cab (kabina) of' the BIS (the sanitoring resonator detector
is to be brought into the IL8 oib).

The BKHO-1 antenna is Df-ed by the BLS, and at the sane tins the
coordination of the electrical and optical aims of the Blhlantenna
system is die,using the sons method as for the P10-2. Moreover, the
81S ct the B18 target works from the EBB0-1 signal ("ringing" ct the
sioniturimg resonator), delineated by the strdbe an the range sector
where the "ringing" Is not saturated and signals reflected troa local
objects are absent.

The 100111D-1 device May also be used to measure the operating
frequency of the treneadtter and the kl4stron at 'Jae receiver, to
take the frequency spectrum -of the:impulse being emitted, to evaluate
the 1118 VoCIMMX drop (according to the magnitude of the "ringiee) and
other*, and also to deteratne the eteepeass et the B1,8 antessa syst000l
BV performance curve.

Soreally the Er perfonnumve curve is eisteridived by min a local
object for costrol.

The local control Object nabs s eornerraMmotcr (with an end
sise of I meter) or s metalshoe? abolit 2 niter* by 2 asters in
stio),tor s local object with as anpLV else Of act more than 2.5 d.u.
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runktiown unit of measure, possibly grid asinnth--direktsicanyy ugog,
from which the reelected signal does not flactuate and exceeds the
noise level of the MB systea itself by 5 to 3.0 tines.

Other local objects must be located at a 'slant range):
150 to 200 asters and by angular cocatinates not closer. than 1-00.

■■

DIAGRAM 2 

Diafeta of monitoring Resonator Del, ce (URD:1)
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To determine the EF performance curve the =antenna is aimed
at the local control object. The SAS of the target is switched on
for range and direction and the position of the antenna is determined
by the dials of the fine receiving seleyn. The electromechanical
amplifier (elektromekhanicheskiy usilitel--EMU) is switched on to the
angles of elevation (ugol meats). Then the antenns is 'anneal'
offset 0-20 to 0-25 free the azimuth of the direction to the local
object and the EMU of the azimnth is matched off. The voltage
(excitation — vozbuzhdenize) at the jacks of the azimuth channel Is
measured in selecting the mode of operation of the antenna control
system when tracking the target automatically.

The indicated operation is carried out threugh 0-0 1# to 0-06 up
toe 0-20 to 0,25 e=: in7 ..zimuth in the opposite direction from
the local control object. Then a graph Is drawn shoeing the
dependence of the azimathiatrexcitetion voltage (in volts), as a result
of the antenna deviation in azimuth from the direction of the mr to
the local control object (in small 41.u.).

On the straight-line part of the graph the steepness of the mr
performance curve is shown in volts per d.u.

The steepness of the EF performance curve is determined,- by the
formula:

Er a. /C • I, 
P

Where tk, - excitation voltage drop between two points of the straight
lime part of the pexttcmance curve.

•
p - the number of d.u. that lie between the two selected points.

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

The steepness of the nr performance curve is determined at three
points of the RLS operating frequency band—the two extreme ones and
the middle one.
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When using the EXH0-1 device, the method for reading the steepness
of the EIF performance curve remains the same. For an ILS of the
8m-9a type, the coefficient I:fluctuates between 0.8 and 1.1. In this,
the B1B0-1 ansuer signal replaces the reflected signal from the
monitoring resonator.

Thus, at the present time, for the purpose of coordinating the
electrical and optical axes and determningtheII performance curves
of the antenna systems of BIB's of the BON-4, 8011-9, 3o-15, 8011-30
type and of other similar ones, it is advisable to use the monitoring
resonator that is al accessory of these station.

For this 1:4 is necessary:

--to replace the antenna of the monitoring resometor that
has linear polarization with an antenna that has circular polarisation;

--to provide the opportunity to install the monitoring resonator
at a height of 15 to 20 meters (it is best to use the antenna and it
of a P80-2 set far this purpose).

Besides this, it is desirable to ensure the possibility of tuning
the monitoring resonator from the operator cab of the BIB, and for
this, between the monitoring resonator and the BIB, it is necessary
to install synchronized communications and bring the microammater
of the monitoring resonator into the cab of the BLS.

Under these conditions the operation of checking the coordination
of axes and reading the Er performance curve in the field can be dome
by the personnel of the BLS crew in 20 to 25 minutes irrespective of
weather conditions. The above-mentioned alterations of the regular
aonitoring resonator that is an:accessory of all the listed radar
stations are easily carried out by the personnel and equipment of the
XBAS.
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