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TEST PLAN

EVALUATION OF QPC-23B(T) DUAL-BAMD CARCIMOTRON JAMMER (U)
Project e 33~00~0000

5 vy, , we
:"_‘ ) |n.°~l - A3

(U) These tests will be performes wus & part of Project Nr
33-00-0000 of the USAEPG Tcchuical Program. Authorization is con-
tained in CSigO COP FY 59 paragraph 2:{&){a)? an? CDOG paragraph
842, SIGCCD 56T4.

OBJECTIVE e
IPPRPS £
o plors ar® L
(U) The—objesiive—of-ihe sts do to rbtain L@ data pecessary

to evaluate the application of muliti-band carcinoiron jammers of the
QRC-23B(T) type when employed in active :rc'mi-we-rround and air-to-
ground countermeasures against various types of ~adar equipment.

October 1958
Electronic \farfare Department
U. S. Army Electronic Proving Ground
,Fort Huachuca, Arizona -
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FOREWORD (U)

This test plan for the evaluation cf the 3/4-ton truck and Ul-A
aircraft installations of the QRC-23B(T) Dual-Band Carcinotron Jammer
employed against ground-based radar has been prepared by the Elec-
tronic Varfare Department as a part of Project 33-00-0000 of the U. S.
Army Electronic Proving Ground (USAEPG) Technical Program. The plan
prescribes the types of tests to be conducted and the methods of exe~
cution, and will serve as a guide for test personnel in preparing for
and conducting the operational field tests.

These installations fabricated at USAEPG are only instrumented
for the collection of data which may lead to possible application of
this equipment in tactical vehicles. The effectiveness of the various
Jamuing signals of the QRC-23B(T) against ground-based radars of the
mortar-locating, combat surveillance, air surveillance, and tracking
types will be ucgrtained.

WILLIAM G. SKINNER, JR.
Lt Cal S4gC
Chief, Electronic Warfare Department
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ABSTRACT

(U) The various “ests included in this plan are intended to eval-
uate the effectiveness of the QRC-23B(T) Dual-Band Carcinotron Jammer.

(S) The bench tests include the performance and operating test

A-]-}%n evaluation

of the QRC-23B(T) transritter and heat exchanger.
of an appropriate ‘ransmission line and antenna system will be per-
formed. The ground-to-ground {ield tests will be conducted against a
mortar-locating radar (AN/MPQ-10A) and a combat surveillance radar
(AN/TPS-21). Theee—te: .s—wilti—determine—thebesttrpe—of modutxtion
and_tne eilecitive—jemminp-erea—ami-range—egainei—these—redersn The
Ul-A aircraft-mounted QRC-23B(T) will be used against AA ﬁre fontrol
fyswm M-33 surveillance ard tracking radars, an AN/GPG-1 tracing

radar, and en AN/MPQ-10A mortar-locating radar. ‘\

3
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I. GENERAL

1. (U) JEST PIAN QUTLINE

The tests to be conducted are grouped under the following major
headings:

a. (U) Bench Jegis
Performance and operating characteristics will be determined.
b. (U) Field Tesis

The effect of various jamning modulations, and the limits of
effective jamming area of ground-based radars will be determined.

c. (U) Alx Tests

The airborne QRC-23B(T) will be tested against surveillance,
mortar-locating, and tracking radars.

K\‘:‘:)

e QRC-23B(T) consis#s of a dual-band jamming transmitter and a
heat exchanger. This-equipment-was-designed-and-febricated-by-the
Halliocrefters-Campany-on U.-S.-Alr-Foree-Call--Nr—-235,—This—febrica-
cations Btipilated - by -the~Electrontce

War{:

The transmitter 1s designed to provide jamming capabilitles against
both search and tracking radar systems operating in the 2.5 to 3.3
Jmed and 8.2 to 11.0 kmc#*Trequency ranges. Tre minimum ¢y power out-

put of either band is approximately 150 . The dual-band trans-
mitter has provision for: both noise and
and audio rate, narrow-bend_noise s and wide-

‘band audio rate @ of the tio carcinotron tubes.

For the purpose of these tests, the QRC-23B(T) been installed
in two vehicles, & 3/4-ton truck and a Ul-A aircraft. In the Ul-A in-
g+ellation, the QRC-23B(T) is substituted for the AN/ALT-6B equipment,
which is part of the airborne multipurpose jammer. The 3/4-ton truck
installation includes an AN/APR-O receiver and an AN/ALA-6 direction
finder for instrumentation purposes, the USAEPG fabricated rf trans-
mission system, and a PU-346 prime power source.

SECRET
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3. (S) IECHNICAL GHARACTERISTICO

The major technical characteristics of the QRC-23B(T) are shown in
table I; the modulation characteristics of this equipment are shown in

table II.

Table I. (S) Technical Cheracteristics of the QRC-23B(T)

Descriptaon

Characteristic

Frequency ranges

S-band -~ 2,500 tc 3,300 mes
X-berd - 8,200 to 11,000 mcs

Power output

150 watts minimum throughout both
bands

Residual fm

5 to 8 mes, both bands

AC power input
Voltage

Current

7 kva
115 v 110 percent, 400 cps, 3 phase
Phase A - 115 v, 21.9 amps

Fhase B - 114 v, 20.0 amps
Phase C - 112 v, 17.5 amps

DC power input

Voltage B v
Current 2 anps
Maximum dquty cycle Contimuous

Efficiency of ca.rcinoﬁrcm tubes

20 to 30 percent

Cooling method

DC 200 silicon oil for high-voltage
components at a flow rate of 10
gpm, with a system pressure of 35
psi - air cooling for low-voltage
camponents by 50 cfm exhaust fan

Heat dissipation capability

5,000 watts at maximm temperature
of 55 degrees C

Temperature requirements
Operating
Nonoperating

=55 degrees C to +55 degrees C

=55 degrees C to +85 degrees C

SECRET
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Talle I. (5) Tecnnical Characteristics of the QRC-23B(T). (Cont)

Description Characteristic
Barometric pressures
Operating 20,000 feet
Nonoperating 50,000 feet
Total approximate weight 300 1bs

Table II. (S) Mocdulation Characteristics

of the QRC-23B(T)

Type of modulation

S-band

X-band

Frequency sweep

0 to 800 mes (0 to +400
mcs about center freq).
Variable in 3 steps: 10
to 100 cps, 100 to 1,000
eps, 1,000 to 10,000 cps

0 to 2,400 mes (0 to
23,200 mes about center
freq). Variable in 3
steps: 10 to 100 cps,
100 to 1,000 cps, 1,000
to 10,000 cps

External fm (60 to
5,000 ¢ps, 0.1 v
waximm input)

0 to 800 mca (0 to £400
mcs about center freq)

C to 2,400 mes (O to
+1.200 mes about center

freq)

FM noise

—

G to 100 mes (0 to 250
mcs about center freq)

0 to 100 mes (0 to x50
mcs about center freq)

AM noise

0 to 30 percent minimum

0 to 30 percent minimum

External au (60 to
5,000 cps, 0.1 v
maximm fnput)

0 to 30 percent minimum

0 to 30 percent minimum

9
SECRET




I. IEST REQUIRRMENTS

4 (U) RESPONSIBILITX

a. (U) The project officer will insure that all arrangements for
conducting the tests have been made. Requests for support will be
sutmitted in accardance with paragraph 4, section 2, of the "Reference
Handbook for Project Engineers.”

b. (U) Any major deviations from the test procedures outlined in
this plan will be coordinated and approved by the project engineer and
Chief, Systems Division. The project officer or the project engineer
may, if necessary, change test procedures on the spot and perform the
required coordination at a later time. Details of all such changes
will be recarded.

c. (U) The same operator should operate the equipment for the dure-
tion of any given set of tests. In this way, the operator's comments
and evaluation of effactiveress will be congistent. The operator's
background, experience, nowledge of equipment, and physical condition
should be included with the data.

d. (U) Atmospheric conditions, including visidility, tempereture,
hunidity, clouds, wind, precipitation, and barcmstric pressure will be
stated for each day's test.

5. (U) IABLES QF REQUIFRMENTS

Requirements for the tests stated in terms of time, perscmnel, and
equipments are shown in tables III through VII.

Table III. (U) Tentative Time Schedule

Test Estimated worldng days
Bench tests -
Field tests (ground) 13
Field tests (air) 10
Total 2
10
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Table IV, (U) Persomnel Requirements

Mortar

Type of personnel Number Source
Project officer 1 EWD
Project engineer 1l EWD
Field engineer 1l EWD
Jezmer operating team 2 EWD
ANAIPQ-10A team 2 724 Sig Bn
M-33 cperating team 3 724 Sig Bn
AN/TPS-21 teem 2 CsSb
AN/GPG-1 team 2 CSD
Security guards As required Post
Drivers As required EWD
Electronic techrician 2 EWD
Commudcations team 3 EWD
Mortar crew 1 Post
Human factors personnel 1 EWD
Photogrepher 1 Post

Table V. (U) Major Items of Equipment
Description Namenclature | Quantity

Dusl-band carcinotron jammer mounted in 3/4- | QRC-23B(T) 1
ton vehicle, with trailer-mounted power unit
Mortar-locator radar AN/MPQ-10A 1
Cambat surveillance radar AN/TPS-21 1
Combat surveillance radar AN/GPG-1 1
AA Fire Control radar ‘ AA FCS M-33 2

1




iable v. (U) Major Items of Equipment (Cont)

Dee xription Namenclature | Quantity
Ul-A aircraft - - 1
1-19 aircraft -- 1
Table VI. (U) Auxiliary Equipment
Description Quantity Purpose
Radio Set AN/VRC-17 3 Communications be-
tween teams
Radar scope camera 2 Spare photos
Spectrum analyzer 1 Bench teatsv and
field tests
Signal Geperator TS-155/UP 1 Target simulator
HP Signal Generator 616A 1 Bench tests
HP Signal Generator 620A 1l Bench tests
Miltimeter (Simpson) 1 Bench tests
Transit, surveying 1l Range setup
Oscillator, Tektronix 535 A Bench tests
¥iscellaneous waveguide accessories 1 Bench tests
Aniloon, target 1 Target
Rotating corner reflector 1 Target

Table VII. (U) Vehicles and Power Units

Type Quantity Purpose
3/4-ton truck 1l Equipment
1/4-ton truck 1 Liaison
2-1/2-ton truck 5 Commnication teams
Power Unit PU-26/V 1 ANAMPQ-10A
L-19 aircraft 7 1 Target

12




b. \u) SHECKLISL ria ki MECT OFFICER

Tne lollowing is a checklist of necessary requirements and arrange-
mants for the use of the project officer. The project of{icer will:

a. Select and request/the use of sites for each test (locations of
all sites will be recorded as map coordinates).

. Provide for pers . = and equipment.

¢. Arrange for frequencies and types of radio tranamission.

d. Obtain vehicles and drivers.

e, Obtain POL requirements. ‘

f. Furnish water and lunches for personnel at test sites.

g. Provide data sheets.

h. Obtain topographical maps for recording site locations.

i. Provide for individuasl safety precautions (steel helmets, first
aid dts, ete.).

Jj. When necessary, arrange IJoi fiaght course and airborne require-
ments with Libby Alrliald Operatioms.

k. Arrange for briefing of pilots for coordination of tests, when
epplicable.

1. Record equipment operating time, maintenance required, and other
podifications.

m. Provide for proper recording of data to include the following
infarmation:

(1) Time and duration of tests

(2) A1l pertinent electrical parameters

(3) A11 pertinent meteorological data

\4) A1l periinent physical data (terrain, etc.)

n. Arrange for briefing all personnel on daily (or weekly) scheduled
testing.

o. Contact the EWD Securiiy Officer in regard to security of test
sites.

p. Provide for fire protection.

13
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IIT. PRELIMINARY TESTS

Vd
7. (U) ZEST ), PERFORMANCE TEST
a. (U) Purpose

The purpese of test 1 is to insure that all components of the
equipment are operating as required, before the QRC-23B(T) is installed
in the vehi-le.

b. (U) Iime Required
The time required for this test will be four days.
c. (U) Erocedurs

Tre procedure is ocutlined in the Hallicrafters Handbook of In-
structions, QRC-23B(T), paragraphs 5-10 through 5-21.

d. (V) Data Bequired
A1l date required by the handbook will be recorded.
8. (S) IEST 2, TRANSMISSION LINE EVALUATION
a. (U) Purpoge

The purpose of test 2 is to determine the effect of antenna sys-
tem VS#R on the rf power output of the QRC-23B(T).

b. (U) Iime Required

The test will be performed concurrently with test 1.
c. (S) Procedure

(1) The equipment will be set up as shown in fig. 1.

(2) The S-band transmitter will be amplitude modulated by a 1,000
cp8 square wave.

(3) The transmitter frequency will be set to 8.5 kmes and the
transmission system tuned {:r minimum VSWR by tuning the adjustable
short. Measure the rf power.

14
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(4) The VSWR will be increased in increments of 0.2 by tuning
the adjustable short. The rf power will be measured at each VSUR up
to and including a VS#R of 2.0.

(5) Subparagraphs 3 and 4 will be repeated at rf carrier fre-
quencies of 9.5 kmes and 10.5 kmes.

d. (U) Dats Reguired

The data refuired will be entered on the sample data sheet for
test 2.

9. (U) IEST 3, AUXILIARY EQUIPMENT TEST
a. (U) Purpose
The purpose of test 3 is to perform an operational checkout of

the AN/APR-9 receiver and AN/ALA-6 direction finder which will be used
fcr instrumentation purposes.

b. (U) Iime Required
The time reguired fur this test will be one day.

c. (U) Procedure

Tne instslled receiver and direction finder will be checked out
as per the appropriate Handbook of Operating Instructions prior to
initiation of the field tests.

d. (U) Data Reguired

Any comments on performance by the project officer wrill be re-
corded.

SECRET



SECRET -

Semple Data Sheet for Test 2w

Calorimeter

Make

Transmitter serial nr

idodel

Serial nr

Step
nr VSdR

Power

Freq - 8.5 lmes Freq - 9.5 kmes Freq - 10.5 kmes

[ SR o

Sw

W

1C

»This data sneet classified SILORST without entrlec.

R SRR
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IV.  GROUND-BASED FILLD TESTS

10. (v JAMMING EFFECTIVENESS GUIDE
To evaluate the effectivcness of the jaming, the following legend
will e used for A-, B-, and J-scope presentations:

Light jamming: perceptible jamming on scope, but targets clearly
visible.
Medium jemming: Jamming very noticeatle on scope but targeis vis-
ible to trained operator.
Intense jamming: scope saturated, no targets visible.

For PPI presentations, the jamming conditions are shown in fig. 2.

7
1n. (C) INSTRUMENTATION EQUIPMEN{
Tne AN/APR-9 receiver and the .\WN/ALA-6 directisn finding equipment,

which are used to complete the systex of the QRC-23B(T), will be used
for instrumentation.

The AN/APR-9 will be used to ascertain tne frequency of the target
radar and to bring the jammer up on the same frequency. Tne AN/ALA-6
will be used tc orient the jaming antennas on the bearing of the target
radar. ,

12. (S) IES]

a. (S) Purpose

The purpose of test 4 is to determine the most effective jamming
mode to be used by the QRC-23B(T) against the Radar Set AN/MPQ-10A.

b. (U) Iime Beguired
The time required for this test will be three days.

c. (U) irocadure

(1) The ANMPQ-10A will be sited so that it has an unobstructed
view of an .solated fixed target approximately 5,000 yards away as
shown ir gig. 3. The radar will acquire the target and then be piaced
in aytomatic tracking mode during the remainder of the test.

SECRET
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(2) Tne QAC-23B(T) will te sited approximately 3,000 yards from
tue radar site In as close w0 a siraignu line wiin e targes as possi-
ble. All jamiing medulations will be tested while tie jammer is trans-
nitiing on tie radar {requency. OJince the most erfeciive jaming modu-
lation i3 desired, tihe varicus iyves of modulations will be iuned
uwrougn Weir respectiive rrequency ranges ané tnhe resulis recorded.
Protos siil be taxen cf ile radar scopec as each iype o jamming is
presented.

(2) The procedure of subparagrapas 1 and 2 above will e re-
peated with the jammer-radar cistance increased in Increments cf 5,000
yards uniil ine jamzing ceases to be effective.

(4) Tne aniijam swizich on the AN/LPQ-1CA will oe operaied in tne
i and OFF position for each wyoe of amming modulatica.

d. (U) Data Reg:
(1) A1l data required will be entered on data sneet for tesi 4.

(2) Sco notos and cumnents by Wie progject officer will be
p v
forwardec wiih tne data sneetls,

a. (3) Eurpose

Tue purpose of test > is ito determine the effect of the various
Jarzring modulations of the QRC-233(T) cn tne combat surveillance Redar
Set AN/TPS-21; the most effective mode of jamming will be determined.

b. (V) Xime Reguired
Tre time required for this test will be twobdays.
c. (S) Brocedure

(1) Tne equipment will be sited a3 shown in fig. 4. Tae related
corner reflector target will be sited so as to present a good target
indication boin aurally and visually on the AN/TPS-21. A Tektronix
scope model 535 or equivalent will be used to display the video output
of the AN/TPS-21.

(2) Tae AN/TP5-21 will be set in the scanning mode of operation
with the target in tue center of ine scan.

(3) Tre jammer will be directed along the axis of tne target and

the radar, and will be switched through I1ts various jarming modes in
the following order:

SECRET
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(a) Continuous wave

(o) Internal am noise in three steps (30 percent to maximum)

(c) Internal fm noise in three steps ($10, 125, and £50 mcs)
about center frequency

(d) Frequency sweep in three steps (100 cps, 1,000 cps, and
maximum) without overloading

(e) Combination am maximum modulation and fm maximum devia-
tion :

(f) Combination of frequency sweep and internal fm noise

The effects of each mode of jamming will be recorded on the
data sheet and photos taken of each type of jamming displayed on the
suxilia~y suope.

() The AN/TPS-21 will be turned ic the track mode and a contin-
uous track of the target w¥ill be made while the procedure ocutlined in
subparagraph 3 is again followed.

(5) Procedures outlined in subparagraphs 2 tarough 4 will be re-
peated as the jammer is moved farther away from the radar in steps of

5,000 yards until Jamming is no longer effective in both of the AN/TPS-21

operating modes.
(6) During the procedure outlined in subparagraph 3, a spectrum

analyzer will be set up at the jammer site and photographs (Polaroid)
will be taken of each type of jarming modulation.

d. (U) Data Reguired

(1) A1 data required will be entered on the data sheet for
test 5.

(2) Caments by the project cfficer ccvering operation of equip-

ment, training of the operators, effects of tnhe various modulations,
and any difficulties encc.ntered will be recorded.

14. (S) IEST 6, LIMITS OF EFFECTIVE JAMMING AREA, O-BAND SYSTEM
a. (5) Purpoge
The purpose 4f test & is to determine the limits of azimuth de-
viation witnin which a jamming signal sufficient to interfere with the

normal operation of tne AN/.PQ-10A cap be maintained. The maximum
linc-of~sight jamming diszance will also be determined.

5. (U) Xime Required
The time required for this test will be threce -ays.

SECRET
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c. (U) Progedyre

(L) The equipmept will be sited as shown in fig. 5. The
QRC-238(T) will be sifed at point A, on road nr 1 wiuere iv will attempt
to jan with the most effective modulation as determined oy test 4. The
mortar locator will be placed in sectior scan with the balloon-borne
tarzet at the center of the scan. Tne condition of jerming will be re-
corded.

(2) The radar will then attempt wo track and lock-on the balloon-
borne target. IS tnis is unsuccessful, the jammer will be turned off
until the radar can acquire and lock-on the target. Tie condition of
Jeming and the avility of the jammer to break the track of the radar
will be noted. -

(3) The jammer and radio iruck will move to point B (thcie
points will have been previou-ly staked ou* along ithe road) where pro-
cedures described in subparagraphs 1 and 2 will be repeated. Lire of
sight should be maintained at cach point. Deviations {rom the .cad or
increased distance along the road may be necessary, but it is desirable
that these deviations be kept to a minimum.

(4) The jimmer will continue along the road to the designated
points (C, D, E, and F) repeating procedures described in subparagraphs
1 and 2, until a point is reacned at which the jammer is no longer ef-
fective in causing the radar to break track.

(5) The distance beiween the radar and jammer will ta increased
to 12,000 yards (road nr 2) and the Jjarmer will be posiiioned at points
A', B', etc. Procedures outlined in subparagraphs 1 through 4 will be
repeated. If the stated distances from the radar to the road are not
available for use, the distance {rom radar to target must still be at
least 5,000 yards.

(6) If the jamming from the points on road nr 2 is still effec-
tive, another increnent of 5,000 yards between radar and jammer should
be used. In this event, the increment between jamming points will be
2,000 yards and the procedures described in subparagraphs 1 through 4
#11l bte repeated.

(7) Vhen the above portion of the test is completed, the jammer
vwill be moved along the line formed by points A, A', the target, and the
radar t» a distance from which effective jauming can be obtained. Tnis
will give the line-of-sight, maxdrum effective jamming distance.

d. (U) Data Required
(1) Data required will be entered on the data sheet for test 6.
(2) Notes and comments will be turned in by the project officer.
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15. (S) IEST 7, LIMITS OF RFFECTIVE JAMMING AREA, X-BAND SYSTEM
a. (S) Purpose

The purpose of test 7 is to determine the limit of deviation and
maximum distance between the QRC-23B(T) and AN/TPS-21 antennas within
which a jammer signal sufficient to interfere with the normal operation
of the radar set can be maintained.

b. (U) Iime Required
The time required for this test will be three days.

c. (C) Procedure

(1) The equipment will be sited as shown in fig. 6. The road
will be staked out in 800-yard sections. The target vehicle will be a
3/4-ton truck with an AN/VRC-17 mounted.

(2) The QRC-23B(T) antenna will be oriented so that it is
pointed directly at the AN/TPS-21. The QRC-23B(T) operator will jam
only on order.

(3) The 3/4-ton truck will travel from points A to G during
which time the radar wiil c~arch for and track the vehicle. \then the
radar is on track, the Jammer will be turned on in the most effective
modulation as found in test 5, and attempt to breax the track of the
radar.

(4) Tne truck will return from point G to point A and the pre-
ceding operation will bte repeated. At this time, the radar operator
will notify the truck when track is broken, and the crew of the truck
will note the position of the truck by the stakes.

(5) The jarmer will be moved 5,000 yards farther from the radar
and the procedurcs outlined in subparagraphs 3 and 4 will be repeated.
If the jarmming is still effective in treaking the track of the radar,
the jarmer will be moved another 5,00C yards away from the radar and
the procedures regeated.

(5) Jnen the preceding sicps have becen completed, the maximum
line-of-signt Jarming distance will be ascertained. Al this distance,
the larming must vbe abls to breax the track of the radar. The radar
will pe trained on a moving tarzet as directly in line 'ith the jammer
as possicle.

(7) A minimum of three runs will be made for each jammer range.

d. (U) Data Required
(1) Data as required will be entercd on the data sheet for test 7.

SECRET
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(2) liotes and comments by the project cfficer will be recorded.
16, (S) TEST 8, ZFFECTIVEMNESS AGA MORTAR-LOCATING RA AN/
a. (S) Purpose

The purpose of this test is to delermine the effectiveness of
the GRC-233(T) 2gains® the meriar-locating Radar Set Al/LPQ-1GA in the
track mode of cperation. '

b. (U) Tinme DRequired

Twe time required for itnis test will be two days.
c¢. (C) Procegure

(1) The equipment will be sited as shown in fic..7.

(2) The AN/APQ-1CA will be put in normal operation, scanning the
sector near the mortar. The radar signal will be intercepted by the
AN/APR-9 and the jammer tuned to this frequency. The jamming antenna
will be oriented in azimuth for maximum jamming of the radar. The most

ffective ‘amming mode, as cdetermiced in test 4, will be used.

(3) On signel, the mortar will fire sufficient rounds to allow
the AN/1PQ-10A to obtain track.

(4) The mortar will fire five single rounds cn command. AS Soon
as the radar operator is "on target," a signal will be given to the
Jammer crew to Jam. The effect produced upon the radar, including the
time required by the jammer to make the radar breakx track, will be re-
corded for each round fired.

(5) Four _ounds will be fired from the mortar with the jammer
radiating continuously. The radar will attempt to obtain track on the
round through the Jamming.

(6) The mortar will be swung 200 mils to the right; two rounds
will be fired for adjusiment of the radar.

(7) Tne procedures described in subparagrapns 4 and 5 will be
repeated. The turning of the mortar in 200-mil increments will be
accomplished after each procedure c..ies until the jamming is less
than 30-percent effective. If the decrease in effectiveness occurs
in one 5,000-yard step, increments will be run in the reverse directiion
to-obtain the cutoff point of the jamming.

(8) The jammer will be moved away from the mortar in increments
of 5,000 yards until the jamming is no longer effective. Procedures
: described in subparagraphs 3, 4, 5, and 6 will be repeated at each
site,

. SECRET
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(9) Antijam techniques will be used.
d. (U) Data Reguired

(1) The data required will be entered on the data sheet for
test 8.

(2) Pnotograpns of the ANAPQ-10A scope during track, and show-
ing clear scope and jammed scope, will Dbe taken.

’
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V. AIRBORMZ FIZLD TZSTS

The purpose of test 9 is ‘o determine the effectiveness of the
airborne QRC-233(T) at various ranges and heights against the tracking
and surveillance radars of the lI-33 AA Fire Control Systenm.

b. (V) Iime Required
/
Tne time required for this test will be two days.
c. (S) PBrocedure

(1) The M-33 surveillance radar will be sited so that it hes a
broad unobstructed view directly to the front. The surveillance radar
will be placed in normal search operation. The flight pathis as shown
in fig. 8 will be directed by an auxiliary M-33. The most effective
Jjamming mode as determined in the ground test will be used.

(2) Flight 1 will be {lown at a constant distance of 8 miles
from the target radar, and at an altitude 3,000 feet above It. Tho
auxiliary M-33 will notify the pilot and the target radar when the
airborne QRC-23B(T) is at point A. The plane will fly at 90 imots
from points A to B with the jamming equipment turned on. Jaming cor-
dition notes will be taken &t points A, B, and C.

(3) Flight 2 will repeat the procedure described in subpara-
granh 2 at a constant distance of 15 miles from the target radar.

(4) Flight 3 will be flowr radially away from the radar until
Jamming is no longer effective. This distance will be plotted by the
suxilisry M-33,

(5) Procedures described in subparagraphs 2, 3, and 4 will be
repeated with the QRC-23B(T) at 1,500 feet altitude above the target
radar.

(6) The above procedures will be repeated egainst the tracking
radar of the target M-33. The plane will be tracked by the radar and
when "on track" is announced, the jammer will attempt to disrupt the
track. If this is accomplished, the target radar will notify "off

36
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Fig. 8. (CMHA) Flight and locetion plan for test 9
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rack” end the Jamming will be halted. Tnis procedurce #ill be con-
tinied along each cf the fliznl paths until the track can no longer be
Lroxen.

4. (U) peta Required
(1) Data required will be entered on the data sheel for test 9.
(2) Protcgraphs taken of jarmoed scopes of the M-23 radar «il)
be correlal [ wiih the daia shcet.

{3) ctes and coments by proect officer #ill be recorded.

18. (S) 23T 16 E CF S K JALMT Y NS
e - 1|
e. (S) furpose

The purpcse of test 1y i5 to determine the effectivencss of the
afirborne QAC-23B(T) at various bearings and nelgnts against the ground-
bhased Radar Set AN, LHQ-1CA.

6. (V) Iioe Required
The time required for this test will be tso days.

e. () Procedure

{1) The equipcent will be sited and the flights performed as
shosn {n fig. 9.

s
(2) For flignt 1, the afircraft will fly the path indicated in
fig. 9, at a height of 3,000 feet, above the target radar and at a
speed of 90 xmots. The rwdar will be sector scanning an area of 80C
nils, the elevation angle to be such that most ground clutter is
onitted.

(3) Ap %33 redar will be used to keep tne plane on the flight
path, and notify the plane and target radar when the plane is at points
A, B, C, etc. Phctozraphs will be taken of the ANAPQ-10A scope to
show the degree of jamming at these points.

(4) Flight 2 will repeat flignt 1, except the horizontal range
from aircraft to tacget radar w»ill be 5,000 ysrds.

(5) Flights 1 and 2 will be repeated at an aircraft altitude
above terrain of 1,500 feet.

d. (U) pata Bequired

(1) M-33 plots and photograpns of jamming at specified points
will be correlated with the data sheet.

38
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Fig. 9. (U) Flight and location plan for test 10
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(2) Notes and camments by the project officer and operators
will be recorded.

(3) Data required will be entered on the data sheet for test 10.
19. (S)

a. (S) Purpoge

The purpose of test 11 is to determine the effectiven.=s of the
airborne QRC-23B(T) in breaking :he track of the mortar-locator Radar
Set AN/MPQ-10A.

b. (U) Iime Required
The tirme required for this test will bve two days.
c. (S) Procedure

(1) The mortar-locating radar AN/MPQ-10A will be sited with a
broad field of view, and placed in normal sector-scan operation. A
mortar will be located approximately 6,000 yards from the radar. Upon
notification from the aircraft carrying the QRC-23B(T) that it is be-
ginning a run, the mortar crew will begin firing one round per minute,
using a range of 3,000 yards.

(2) The flight and location plan for this test {s shown in
fig. 10.

(3) For flight 1, the AN/APR-9 will intercept the radar signal
as it is tracking projectiles fired by the mortar. For flight 2, the
aircraft will notify the mortar crew and radar crew when it is at
point A and attempt to jam the radar when it iz on track.

(4) The plane will be directed on its flight path by M-33 radar,

(5) Flights 3 and 4 will repeat the procedure described in sub-
paragraph 3 at & range of 8 miles.

(6) Flignts 5 and 6 will repeat this procedure at a range of 15
miles.

d. (U) Data Required

(1) The plot of the M-33 and defined photographs from points A,
B, C, etc., on fig. 10 will be required.

(2) Notes and comments by project officer and operators will te
recorded. y
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(3) Data required will be entered on the data sheet for test 1l.

20. (S) IEST 12, EFFECTIVENESS AGAINST THE RADAR TRACKER T-9
/
a. (S) Purnes:

The purpose of test 12 'is to determine the effectiveness of the
airborne JRC-23B(T) in breaking the track o: the Radar Tracker T-9, a
canponent of the AA Ffire Control System T-33.

b. (U) Iime Required
The time required for this test will be two days.

c. (S) Brocedyre

(1) The T-9 will be sited with a broad field of view. The air-
craft with the QRC-23B(T) will fly a course as indicated in fig. 11,
at 3,000 feet.

(2) The T-9 will acquire and track the aircraft. The AN/APR-9
will intercept the radar signal, and on comaand the QRC-23B(T) trans-
mitter will jam. ’

(3) The alreraft will make four fl.ights. Flight 1 will be at a
ground distance of 8 miles, and flight 2 at 15 miles from the T-9. For
flight 3, the aircraft will start at a ground range of 3 miles, and fly
directly away {rom the radar until jamming effectiveness is lost.
Flight 4 will begin at point A and fly ‘the back and side lobes of the
radar while jamming continuously. Photographs will be taken at points
D, E, and F.

(4) Flight 1 will be run again with the radar oriented 180 de-
grees away from the aircraft and then again at 90 degrees from the air-
craft.

(5) A tracking or surveillanc: radar and recorder will be used
to obtain a record of the flight path of the aircraft.

d. (U) Data Beguired
(1) Plots by the M-33 radar will be required.
(2) Photographs of the rader sccpes at points A, B, C, etc,,
will b2 taken and observers' comments reccrded before and during jam-
ming.

(3) Time required for rader to lose track from the start of
Jamming will be noted. Data required will be entered on data sheet
for test 12.
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Fig. 11. (CMHA) Flight and location plan for test 12
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(4) Results will te noted using antijam techniques.
(5) Coraments by project officer and operators will be recorded.
2L, (S) TEST 13, ZFFECTIVINESS AGAINST AN AIR-TRACKING RADAR
a. (S) furpo:. ' ;
Tr.e purpose of test 13 is to detormine the amount of protection

afforder; another plane by tho sirbermne 27~23B(T) against the air
trackirg radar AN/GPG-1.

b. (U) Time Requirveg
The time required for this test will be one day.

c. (S) Procedure

(1) The flight and locution plan for this test is shown in
fig. 12. Ar L-19 aircraft will be used as a target for the radar.

(2) An M-33 radar will be used to direct *the flights of the
target plane and the aircraft carrying the QRC-23B(T). The L-19 will
fly at an altitude of 1,000 feet.

(3) Flight 1 of the jammer aircraft will be flown at an altitude
of 1,500 feet and at a distance of 8 miles from the target radar. The
flights will be synchronized so that the jammer aircraft will reach
point A after the target rader has the L-19 on track. The jammer will
be turned on at this time and be turned off as soon as the target radar
signifies it can no longer track the 1-19. This will be continued
until jamming conditions can be ascertained when the target plane and
the ZCM aircraft are at opposite extremes of their respective flight
paths. J.e time for the jammer to break the track of the target radar
will be determined.

14) Fiight 2 will repeut the proc:dures with the Ul-A at an
altitude of 3,000 feet, nnd the L-i9 remeiring at 1,000 feet.

d. (U) Data Sagquired

(1) Track of planes by the M-32 and a record of the plot will
be required.

(2) Radar scope photograph of Jaming conditions will be taken.

(3) Notes and comments by project officer egarding concuct of
test will be recorded.
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22. (S) IEST 14, EFFECTIVENESS AGAINST A COMBAT-SUFVEILLANCE RADAR
a. (S) Purpose

The purpose of test 14 is to determine the effectiveness of the
airborne QRC-23B(T) jammer against a ground-based, combat surveillance
Radar Set AN/TPS-21.

b. (V) Time Required

Thc time required for this test will be one day.

c. (S) Procedure

(1) The flight plaz an¢ siting of equipment is as shown in
fig. 13. Tne AN/TPS-21 will track the target truck while it proceeds
from point A to 3.

(2) After the target radar has the truck "on track," th~ air-
craft carrying the QRC-23B(T) will commence flight 1 at 1,500 feet
above the radar. The jammer will be turned on and off only by command.
Tne condition of jamaing will be recorded continucusly for each flight
and correlated with the position of the target truck and the aircraft.
As many fligh;s as necessary at each distance will be made as the truck
proceeds along its route.

(3) The procedure will be repeated at distances of 10 and 15
miles fram the radar for flights 2 and 3.

(4) A plot of the flight plan of the aircraft will be made by
an M-33 radar which will direct the jammer aircraft on the various
flight paths.

d. (U) Datg Reguired

(1) Data as required will be entered on the data sheet for
test 14.

(2) Notes and comments by project officer will be recorded.
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VI. JMAN-MACHINE T

’/

23. (U) IEST 15, MAN-MACHINE CCMPATIB

a. (U) Purpose

The purpose of test 15 is to determine the extent of man-machine
eomnatibility in the operation of the QRC-23B(T).

b. (U) Iime Required
This test will be perf{ormed concurrently with other testis.

c. (U) Brocedure

(1) Human engineering personnel will conduct preliminary obser-
vations of equipment setup, operation, and march-ordering of the
QRC-23B(T) in order to gain familiarity with the equipment, and will
devise an Observer's Record Form and an Interview Record Form on the
basis of these observations. Both forms will be semistructured, per-
mitting systematic, preplenned inquiry of man-machine relationships in
all aspects of field use of the jammer covered by associated tests.

(2) Fuman engineering perscnnel will then observe man-machine
relationships with each of several operators and rccord appropriate
observations made of each operator on the Obse.er's Pecord Form. At
the conclusion of every observation period, each operator will be in-
terviewed independently, and his comments will be rccorded on the
Interview Record Form. Evaluation of the equipment will be based on
data obtained through use of these forms.

(3) It is anticipated ihat six operators experienced in oper-
ating the jommer will be coserved and interviewed.

é. (U) Data Roguired
Tae following data are required:

(1) Cvbserva*icn information cn the performance ol each operator

(2) Intervier information {rom each cperator

{3) Mames of operators, otservers, and intervicwers; dates cf
cbservations and interviews; abnormal test conditions which
were present
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