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SECTION I

1. Introduction

This document is Volume I of a three-volume set (References 1 and 2)
on measurement of static radar cross section (RCS) of light aircraft.

The measurement program comprised three types of single-engined aircraft:

a. All-metal high wing

b. All-metal low wIng

c. Fabric-covered (high wing)

Type (a), represented by a Cessna 150, is the subject of this reporL.

Heasurements on a Cherokee 140, typical of type (b), are presented in
Volume I, and the data on type (c), a Super Ct:b, are given in Volume III.

The objective of the program was to measure static RCS of typical

light aircraft over a range of frequencies, polarization-, and aspect

angles. These data would aid in defining the need for and amount of RCS
enhancement Gn light aircraft to improve their visibility ein FAA airport

surveillance kadars.

The data measurements were made at the Radar Target Scatter Division

(RAT SCAT) of the 6585th Test Group located on the Alkali Vlats, Holloman
Air Force Rase, New Mexico.

2. Description of Target

The RCS data presanted in this report were measured on a Model 150L

utility aircraft, serial number 15074034, manufactured in 1972 by the

Cessna Aircraft Company, Vichita, Kansas. An Airworthineas Certificate
was issued 10 November 1972. a Certificate of Aircraft Registration was

issued 19 January 1973.

The aircrafi: (Figure 3) was equipped with a VOR navigation antenna
on the vertical sta;iiIzer, a VHF communcatiot antenna on the cabin roof,
and an emerge.;cy locator ;rans.rntter antenna on the top of the fuselage

just corwar.i of the dorsal fin.

Th- a a t"ra"t aas flown to tne test site, The only things done to

prepare it or RCS ,wsurement vete (1) drain the fuel and engine oil,
(2) lock th ayrte, In neutral and (3) set the propeller to

horizontal (apoivuatelY)-. The radio enuipment ias turned olf during
all testing.

-- )~---
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3. T hstrumentation

Data measurement was achieved with a long-pulse radar system operating

on a ground plane range. Figure 2 illustrates the components of the mea-

surement range. The radar transmitter, receiver, control console, and

data recorders were housed in a mobile van. The antennas were supported

on a mobile towe. Rotation of the target in a:imuth was controlled from

the van and azimuth synchro signals were returned to the van through an

underground electrical conduit.

The radar transmitter uses an oscillator to drive a low-level, pulsed

TWT that in turn drives a high-level pulsed WT to provide 1 KW peak

output power. The receiver is a range-gated superheterodyne system.
The range gate controls the ON time of the 60 Vfz IF amplifier. The time

interval that the IF amplifier is ON can be set by the radar operator to

correspond to any desired position along the measurement range. A 60 MHz

reference signal from the control console is injected into the receiver

through a variable attenuator. The amplitude difference between the target

signal and the reference signal is applied to a servo that drives the

variable attenuator to make both signals equal. A potentiometer and a

digital encoder geared to the servo system follow the varying position of

the attenuator and provide signals for an analog recorder (polar or

rectilinear) and a digital recorder (punch paper tape or magnetic tape).

Sections 1 and 2 of Appendix A and Table A-I of Appendix A summarize

the characteristics of RAT SCAT facilities and equipment. The information
applies to mobile-mounted equipment as well as to the fixed installations.

A mobile test van was used in this program in order to operate over a

range length not available on the fixed ranges.

The RCS measurements presented in this report were obtained on a

ground plane range wherein the target is measured near to the ground.

The ground is present as a scattering object and in such a circumstance

coupling between orthogonal components of the transmitted and received
fieldi may exist other than the couplinx Introduced .,y the target.

This coupling (or depolarizing) can be a problem only fer measurement

in circular polarization. References 3 and 4 describe the theoretical

and experimental studies made on the subject specifically for the RAT SCAT
range, It was shown that circular polarization measurements can be made

on a ground plane range, The size oi the useful target region is approxi-

ietely the same when circular polarization is used as that obtained when

linear polarization is used with the amplitude curvature in the vertical
plang being the limiting factor in both cases. Standardized calibration

procedures used at RAT SCAT assure the accuracy of RCS measurements using

circular polarization.

2
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The primary calibration standard for linear polarizatic-n was a 26.6
inch diameter precision aluminum sphere and was used at all inaasurement
frequencies. The primary calibration standard Zor circular volarization
was a ninety-degree dihedral corner with square faces 0.85 verers in
each dimension. This corner was calibrated against the precision sphere,
making use of a 43" dipole to transfer from linear to circular polariza-
tion. The secondary reference standard (approximately mid-range on
Figure 2) was a trihedral corner. This secondary standard was used foc
both linear and circular polarization.

[ The radar antennas s.ere parabolic dishes with dipole feeds for
linear polarization and planar spiral feeds for circular polarization.
Circularity was below 0.7 dB at all frequencies.

4. Procedure

Data on this program were obtained at seven frequencies and three
polarizations over a range of roll and pitch angles as summarized in
Table I.

Table i - RCS Measurement Matrix

Freq. Poll Angle Pitch Angle

Z Polarization (Degrees) (Degrees)

- 1250 VVtTI!,RR 0 0

1350 VV,HH,RR 0 0

2700 VWI--,RR 0,5,10,20,30,45 -10,-5,0,+5,+!0

2800 VV,1!W,RR 0,5,10,20,30,45 -l0,-5,G,+5,+lO

2900 VV,--,RR 0,5,10,20,30,45 -10,-5,0,+5,+10

50G C VVI,-- 0 0

5400 VV,IIl,-- 0 0

T:ne first letter designating polarization defines the polarizatiou of the
t ar smit antenna, the second letter defines polarization of the receive
antenna. The nomenclature follows comor. practice in which only the
Spatial orientation of the electric field vector is specified: V for
vertical, {i for horizontal, R for right-hand circular.

3



A~~T ircaftwa poled on the support colvnns at the azLruuth turn-

table by a mobile crane. Figure 4 shows the equipment aeeded tc. place

the target in position for test, The aircraft was aupported by nylon
web straps from~ a load beam attached to the crane. The aylon straps
were positioned around the nose and tail of the aircraft in s=4i a Uay

that the aircraft would be in approximately the deeireA roll attitude
when lifted. The aircraft was swung over the turntable and iioiered Cnto
the transition sections on top of each column. The two colums were ex-

panded polystyrene fabricated in vertical wedge sctionis to form~ a cone
with circular cross section. The trapsitions, of siiiilar material, W'ere
pre-shaped to fit the aircraft fuselage and sulpport the trget an the

r columns at the desired roll and pitch attitude.

The aircraft was braced on the colums by anetwork of parachuc
cord tied to the fuselage, tail~and wing struts, andJ ar.zchured to i-Whies

on the azimuth turntable. The target vas set to thle desired roll arid
pitch by adjusting rension on the tie-down cord&. Poll and pit.,h an~gle
were measured at the propeller hub. The propellar vas roratei to aA index
line, the spinner was removed and a Protractor plated on the propaeller
hub. Roll angle was measured by sighting a transit con thte rotractor.IPitch angle wax measured on the -front of the propeller h~ub with "n in-
clinometer. Pitch angle thus was measured with rteaprwct o tIja axis of
the engine crankshaft. Both roll and pitchi were set ti~ an arcuracy of

+0. 5 degrees.

In Figure 4 the aircraft ns been set to AM degrees rall, 10 dearep-a
positive pitch and the load beam is being detachied. In Figure 5 he

Tepolystyrene tollar on the aft fuselage is the bearlir ;3ti.-cturt frit
groundt eqipent stap from rthoed lad team Target iS reard atr mearerciid

-with &sd vitht'it the callar in place Save identical res!;iha so the tcollar
was left in phce at all times to facilitate attaching Ohv aircra~t to
the craue in c&; surface wind velocity suddenly increa-sed or blcamte
gusty.

Target height was 14 foot at L- and C-Bazndr, 16 feet at: Z-F?.atd.
Target height is the -:artical distance between ground level and a hort-
zontal live (the pitch axis) through the half height of the fuselage M2id

way between amircraft nose and Cail, measured with the aircraft 17. level
flight attitude. Fitgure 3 illuetrates the relation between target hseiht
and the axes of pitchi and yaw.

A target being measureci on ) round plane ranqe is it, an odectro-
magnetiC field that is thei vector sam of (1) the vave energy thet travels
directly from antenna to trget, (2) tbe wave energy reflected from theo
surface of the ea?th, ai-,d (3) the w3av!L tnergy that travels aloaig the sor-
face af the ezrth. T.1he vector gum~ prodiucne an interference pattern.

4
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Antenna height is adjusted so that the target is located in the first

lobe of the interference pattern described by the equation

Fa A AR
4 ut

where U1 is antenna height, 11 is target height, A is wavelength, and k

is range length. In order to'obtain accurate RCS measurements the follow-

ing steps are required:

(a) Adjust antenna height and pointing direction for best field

uniformity across the volume occupied by the target.

(b) Tilt the azimuth turntable so the target rotates in the
plane of the antenna beam.

(c) Minimize reflections from target supports, tie-downs and

turntable.

(d) Calibrate the range at all frequencies and polarizations.

The range parameters used on the program after the above steps were

carried out at each frequency are sumarized in Table II.

'!.asurement of RCS began with the three frequencies it S-Band:

2700 Hifz, 2800 MHz and 2900 "1lz. Because of the large effort required
to mount the target for measurement it was prudent to record as many RCS
patterns as possible for each mounting of the target. For that reason

four antennas were used: one pair for linear polarization, the other

pair for circular polarization, The antenna pairs were switched to the

radar transmitter and receiver as required. That arrangement allowed

measurement of seven RCS patterns for each roll/pitch attitude of the

target. If weather condLtions remained favorable upon copletion of such

a pattern group the target was set to the next roll/pitch attitude and

a. measurement went on, continuing until dark. A post-test calibration
was then made. If weather became unfavorable (wind velocity above 10

knots, or rain) the target was removed from the turntable and the post-

test calibration was made as quickly as possible. In any event the air-
craft waa not measured in wind velocity above 10 knots or after dark,

and the range was calibrated before and after a sequence of measurements.

The post-,est cAlibration for one day was not used as the pre-test cali-

bration for the next sequence of measurements. Lach day began with a

new calibratios.

At L-Band (1250 T,*z and 1350 MP=z) one pair of antennas was used

instead of two pair because only one target roll/pitch attitude was
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measured (see Table I). The two linear patterns were measured at each

frequency followed by the post-test calibration. The linear feeds were

replaced by the circular feeds, and a new calibration was made at the two

frequencies. The two circular polarization patterns were then mea-

sured, ending with a post-test calibration.

At C-Band (5000 %Mz and 5400 MHz) only linear patterns were required,
all of which were recorded without re-calibration for circular polarization.

5. Results

The RCS patterns presented in this report are copies of the original
recorded data. Each pattern includes a calibration reference level from
which the decibel scale vas labelled. Each pattern also is marked with
azinuth angle (horizontal scale at the bottom), and is idencified as to
pitch and roll angle, all of which are defined in Appendix B.

The patterns represent considerable amount of data, containinR as

they do the dependence of RCS on all combinations of frequency, polari-
zation, roll angle, and pitch angle. Representative relationships,
making use nf median RCS to simplify the data, are shown in Figures 6
through 9. Hedian RCS was computed for a 10 degree azimuth increment
with a 5 degree overlap.

The median RCS for linear polarization with the aircraft at O
roll and 0' pitch was independent of frequency. Other roll and pitch
attirudes were not measured at all frequencies so that data are not
available to support a more general conclusion. The affect of circular
polarization could not be examined over the entire frequency range be-
cause circular polarization was not used at C-Band. loiever, the median

RCS at 2800 .Oiz was about 7 dS greater than at 1250 MMz indicating that
RCS in circular polarization is frequency dependent.

Figure 7 illustrates the affect of roll angle (at zero degrees pitch)
with vertical polarization at 2800 !Viz. The graph shows contours of
vxdfan RCS in decibels. lorizopral lines are patterns of RCS vs azimuth
at fixed roll angles. Vertical lines indicate the affect of roll angle
at a given azimuth direction. Variation of RICS with roll angle is

= greatest in the 90' di' ection (or the 270* direction for negative roll
angles) where the rada' line of sight is onto the upper surface of the

wing. At other azi.'"; a .gles the RCS variation with roll is trivial.

A similar result t s ,:.und with RR polarization at 2800 .!{z, as
illustrated in Fig-r;e. * The affect of roll angle on RCS was greateat
in the 90 degree direL-Jiz;n ,or 270 degree direction for negative roll).

6
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kHorizontal polarizattoan waa ve?.ry similr t vertical1WKttLj
and has not been ni'owq in this set of figuresa.

Ix Fgures 8 and 9 sho i wpc angle inffluenced. {Cs at 20 hUWith- the aircraft at Zero desre~es roll. Vaviatic ! C at vertIcal
(and horizontal) Poiarizsation, Figure 21, -;as small oVr til eardI range of pitci- angles. IM, RR circular polarizacion, Figure 9, thevaris4ton was nlot-large in terms of decibel range b)ut thSe variation didUcover a greater span of azimuth angles, nr bi restr"icted to the 90*
or 270' azifMuth directions.

6. References1 .AS'-R7-6Volume Ii Stat S CSo igl Aircraf t,

2.AFSWCTR;73-46: Vo lumel li1, Static RCS of Light Aircraft,
Super Cb at S- C-ii.%ds, V;CC 1973.

[3. RADC-DIUR-63-4314, An Analysis of the ?o-larizatico Capabities
Off a 'Cround Plane Cross Section Range,' OCtobear 19631

I4. %tZC-T8R--64-3s"). Zxperimental Re-sults of 'Circular Polarization
and Scatterli 3 :Iatrix Measurernenrs, Tua-r 1964.
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APPENDIX A
SITE INTRODUCTION

1. GENERAL

RAT SCAT is a static ground plane radar cross section measure-
ment site, located on Alkali Flats near Holloman Air Force Base, New
Mexico. It is authorized by the DOD for use by governmental agencies.
It is under the auspices of the 6585th Test Group, Air Force Special
Weapons Center, Kirtland Air Force Base, New Mexico.

A ground plane range utilizes radar energy reflected from the
earth as well as radar energy traveling directly to the target through
the atmosphere. When the antennas and target are adjusted to proper
heights, coherent phase addition of these electromagnetic waves into
a flat wave front, enhances the system sensitivity. Radar returns from

jects near the earth's surface are reduced thus suppressing target
area interference. Target area interference is reduced further through
the use of special polyfoam support columns, radar absorptive materials
(RAM), and rotators located below the earth's surface (in pits).

Pulsed transmitters are employed to enable utilization of the range

gated receiving system, which can selectively measure radar returns
from the target area or the range displaced transfer standard. Back-
ground interference outside the target range is eliminated by range q

gating. Operation without background cancellation is therefore practical.

2. CAPABILITIES

The RAT SCAT electronic equipment and controls are housed in aI

permanent building. Three separate range lengths (458 feet, 1158 feet,
and 2458 feet) are provided for range variation as shown in Figure A- 1.
This allows the use of convenient antenna and target heights while sat-
isfying the far field criterion for most targets. (Special 40-foot an-
tenna towers are attached to the building for antenna height positioning.)
Further versatility is provided by two mobile equipment vans, one for
monostatic range length variation and one for bistatic measurements.
A duplicate set of control and data consoles in the main building enables
simultaneous operation of any two of the three ranges. A summary of
the RAT SCAT characteristics is contained in Table A-I.

3. CALIBRATION

The normal method of calibration at RAT SCAT is to mount a pri-
mary standard (precision sphere) scatterer with a known radar cross
section and record the corresponding signa! level. Then the return
from another secondary standard (corner or Luneberg lent) scatterer

A- I
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TABLE A-I

RAT SCAT CHARACTERISTICS OF ELECTRONIC EQUIPMENT

Power Output 1 KW nominal bands 1 through 8, 25 KW
nominal Ku, Ka bands

Pulse Width 0. .1 to 1. 0 microsecond 4
Pulse Repetition Frequency 500 to 5000 pps
No. of Receiving Systems Two per band, (one monostatic and one

bistatic)
Receiver Minimum Detectable -94 dbrn nominal

Signal
Receiver Bandwidth 2 or 10 Mhz (selectable)
Range Gate Width 0. 1 to 1.0 microsecond (50 to 500 feet)
Dyiamic Range 70 db
Linearity +0. 5 db
Equipment Stability 0.1 db/hour (Average)
Analog Data Format Polar and rectangular plots of cross

section, glint and phase vs
aspect angle

Digital Data Format ? or 9 track magnetic (see Appendix C)
Antennas 1. 2, 3, 4, 6, 10, and 16 foot parabolic =

dishes (smaller and larger
dishes available for special
tests)

Antenna Feeds Linear and circular horns with VSWR less
than 2. 0 to 1.0

Polarization Horizontal, vertical, circulzr, ellipticalIn any transmi~tting and °
receiving configuration. -

Background Level As low as -80 dbsm (frequency dependent)
Background Reduction Tuned columns and vector subtraction by -

using phase and amplitude

measurements to reduce back-
ground by 20 db

Pha~e Measurement Unique RAT SCAT capability for vector sub-
traction or scattering matrix
applications

Azimuth Resolution 0.1 or 0.01 degree as appiicable
Maximum Target Weight 40,000 pounds

Target Size Greater than 60-foot length
Bistatic Capability Primary ranges of 458 , 158 and 2*58

feet for 0 to 160 degree
bistatic angle

Frequency Coverage 100 to IS, 000 }JHz continuous, Ku, Ka
ba.nds and 95 GHx

A-3
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Band I - 100 to 250 MHz
Band 2 - 250 to 500 MHz
Band 3 - 500 to 1000 MHz
Band 4 - 1000 to 2000 MHz
Band 5 - 2000 to 4000 MHz
Band 6 - 4000 to 8000 MHz
Band 7 - 8000 to 12, 000 MHz
Band 8 - 12 000 to 16,000 MHz

Ku, Ka bands;
= 95 GHz

Range Length 30 0 feet minimum

? Building/Pit I - 458 ft
Building/IWt 2 - 1153 ft

Building/Pit 3 - 2458 ft
Monostatic Van/Pite 1, 2, or 3 - variable range length

A
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displaced in range is recorded as a transfer standard. Both the pre-
cision standard return and the transfer standard return are recorded
on the same plot. Thereafter, radar cross section calibration is de-
termined by referencing the transfer standard return for every run.
Thus every run is recalibrated. The comparisons of primary and trans-
fer standards accomplished before and after each measurement series
are identified respectively as calibration and post-calibration. If the
direct ratio of primary to secondary readings is not maintained before
and after the measurement series, then all runs between are invalid and
must be repeated.

The calibration reference level marked on each data plot is related
to the transfer standard level. This reference level may under controlled
conditions differ from the actual transfer standard signal level since
preci-ion calibrated attenuation is sometimes inserted in the receiver
line. When such attenuation is inserted, returns from the transfer standard
are reduced to a level compatible with the scale used for the target
measurements. The 70 db dynamic range of the plot is placed to include
the range of returns expected from the vehicle being measured. in some
cases two runs are necessary to be plotted for direct overlay to include
the dynamic range of the vehicle if it exceeds 70 db. Calibration plots
are included with the target data when requested by the user.

The sphere calibration plots will not necessarily be straight lines.
If the background return is within 20 db of the sphere return, for ex-
arnole, a variation in sphere return of approximately j !db can result.
For calibration the sphere is intentionally placed at least I/Z wavelength
off the center of table rotation to insure sufficient phasing with the back-
ground return. The average sphere return is then chosen for a cali-
bration level. This avoids the peak errors involved with coherent addition
of sphere return and background return and allows the minimum errors
involved with non-cohereit addition of the returns. This is indicated
in Figure A-2.

4. OPERATING PROCEDURES

The following step-by-step procedure is standard in obtaining mono- I
static radar cross section measurements after frequency, feeds, an- Z-

tennas, antenna height, target height, and pit (range length) have been
chosen:

Calibration - As described in previous section.

2. Horizontal and vertical probes (field strength measurements at
the target area) - Horizontal probes at the target area have beer. shown
to be ree -i-ant for azi-uthal boresighting. For this reason. these
probes are taken only upon request for examination of near field effects.

A-5
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Vertical probes are taken at the target area to "etermine power variation
as a function of target height. If necessary, antenna height is varied to
obtain an acceptalc, vertical probe which then necessitates a new cali-
bration.

3. Background - The background level with the target mount in
place is measured in each polarization to be used.

4. Measurement - The measurement is made with the vehicle in
the position previously occupied by the primary' standard.

5. Calibration - The prin-ary calibration is repeated to verify

calibration (post calibration).

4
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APPENDIX B

TARGET ORIENTATION AND DATA FORMAT

1. COORDINATE SYSTEM

The coordinate system des...ribed herein has been adopted as a
standard for RAT SCAT operations. The system is referenced both to
the vehicle being measured and to the mepsuremant site.

a. Vehicle Reference

A three-axis system, referenced to an arbitrary vehicle, is illus-
trated in Figure B-I. In this system three mutually perpendicular
planes (yaw, pitch, and roll) are passed through the vehicle so that the
pitch and yaw planes mutually intersect on the longitudinal axis of the
vehicle. These planes remain fixed with respect to the vehicle, regard-
less of vehicle rotation with respect to the radar or ground plane. The
yaw plane, which includes the pitch axis and the roil axis, is numbered
from 0 degrees to 360 degrees in a clockwise direction when the vehicle
is viewed from above. The nose-on aspect corresponds to 0 degrees,
r ic starboard side of the vehicle corresponds to 90 degrees, and the
port side to 270 degrees. The pitch plane, which contains the roll axis
and the yaw axis is numbered from 0 degrees to - 180 degrees; the + 90
degree poine is below the center line, and the - 90 degree point is above
the center line. The roll plane contains the yaw axis and the pitch axis.
It is numbered from 0 degrees to 360 degrees, and the numbers increase
in a counterclockwise direction wher the vehicle is viewed from the rear.

b. Site Reference

As previously stated the coordinate system is fixed with respect to

the vehic'e. It is referenced to the site by means of three index marks.
The exact valua of any of the three angles is determined by noting the
value of the vehicle coordinate opposite the index marks. Index marks
come from such devices as bubble levels, indinometers and transits.

As illustrated in Figure B-2, the index for roll angles is normal to
the axis of rotation. As illustrated in Figure B-3, the index for pitch
angles is normal to the axis of rotation and in line with the apparent
source of radiat.on. For mea-arements at the RAT SCAT Site, targets
can be mounted to provide desired pitch and roll angles.

c. Coordinate System Tilt

For small targets another angle, tilt, can be utilized in recording
usefu. data. This angle, equipment-limited to less than 15 degrees, is
formed by the axis of rotation and Lhe normal to the line of sight to the

B-I
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Figure B-1 VEHICLE COORDIlNATE SYSTEM
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NOTE: The roll scale is fixed to the vehicle.
The amotint of roll is determined by
noting the number of degrees opposite
the index. Clockwise rotation of
the target (when viewed from the rear)
increases the roll angle.

Figure B-2 TARGET ORIENTATION - ROLL
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BAMATION

NOTE: The pitch scale is fixed to the vehicle.
The number of degrees of pitch Is determined -

by noting the scale value opposite the index.

Figure B-3 TARGET ORIENTATION - PIT"H&
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apparent source of rz:diation. Since, in a ground plane range, radia-
tion can be considered to emanate from a point with zero height directly
beneath the antennas, a zero-degree tilted axis of rotation is slightly

off the geometrical vertical. This small deviation from the geometrical

vertical is neglected in the following discussions.

A target mounted with a pitch angle other than zero displaces the
yaw axis from the vertical, but not the axis of rotation. The axis of
rotation is displaced from the vertical only when non-zero tilt is em-
ployed. Tilting toward the radar is considered positive tilt and away
from the radar is negative tilt. For monostatic measurements tilt will
be measured in the vertical plane containing the line of sight between

the radar and the target. The difference between pitch and tilt is shown
in Figure B-4.

2. DATA FORMAT

Data recorders obtain azimuth angle information by means of pre-
cision synchro signals from the position of the rotating table. The
line of sight from the antennas to the center of the rotator, as illus-
trated in Figure B-5, indexes azimuth angles. As used here the term
azimuth refers to the position of the target rotator table. With zero
degrees of pitch and roll, azimuth and yaw are identical. It is standard
practice to turn the rotator in a clockwise (cw) direction as viewed from
above. Consequently, the azimuth angle varies, for example from 180
degrees (tail-on) to 90 degrees (starboard-side) to 0 degrees (nose-on)
to 270 degrees (port-side).

a. Polar and Rectilinear Plots

Essential information pertinent to each plot is contained in the in-
formation block located in the upper right hand corner of the recti-
linear plots and in the second quadrant of the polar plots. Each recti-
linear plot has the recording of the return from the left side of the
vehicle on the left side of the plot. 0 degrees at the center, and the re-
cording of the return from the right side of the vehicle on the right
side of the plot; 180 degrees (tail-on) appears at the right and left ex-
tremeties of the plot, as shown in Figure B-6. Since the paper moves
from left to right under the recorder pen, it should be noted that mea-
surements are limited at 180 degrees in order to obtain continuous ,nea-
surements on the rerorder paper. The table on the polar recorder is
rotated in the same directions as the target so the 90-degree point ap-
pears on the right side of the polar plot, the 270 degree point on the
left, and the zero or 360 degree point at the top of the plot.

B-5

U NCLASSIFIE D

_ _-J



UNCLASSIFIED

AZIMUTHI AXIS

PITCii
ANGLE

ROLL AXIS

PITCH
NOTE:

Axis of rotation is
AZU9JTH always collinear

& YAW AXIS-j wi Axtuath

I
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NOTE: The azimuth scale is fixed to the target
rotator. The azimuth value is determined
by noting the value of the scale opposite

the index mark as the rotator and scaleI
revolve. The index is the line-of-sight
from the radar antennas to the center of
the rotator. (Azimuth angle data are trans-
2ritted to the data recorders by means of S

synchro signals.) The standard direction
of rotation will be clockwise.
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