
UNCLASSIFIED

AD NUMBER
AD306956

CLASSIFICATION CHANGES

TO: unclassified

FROM: confidential

LIMITATION CHANGES

TO:

Approved for public release, distribution
unlimited

FROM:

Controlling DoD Organization. U.S. Army
Electronic Proving Ground, Fort Huachuca,
AZ.

AUTHORITY
USAEPG ltr, 10 Jan 1980; USAEPG ltr, 10
Jan 1980

THIS PAGE IS UNCLASSIFIED



UNCLASSIFIED

AD NUMBER

AD306956

CLASSIFICATION CHANGES

TO

confidential

FROM

secret

AUTHORITY

31 Oct 1961, per document marking

THIS PAGE IS UNCLASSIFIED



ti 0.1 1el!l~

-. V.

in um iec m.-,. norCa.o

tl~ rme ouvge -

ARLIGO HALSTTO

ARLINGTON HAL STATIONI

FVOR

MICRO-CARD

CONTROL ONLY

-f NTIC: WHN GVERNENTOR OTHER DRWLWZGS SPECIFICATIONS OR OTHER DATA
AR U FOR ANY PURPOSE OTHER THAN 2N CC~i"Wlrl*ký WITH A DEFINITELY RELATEDjGOVERNMENT PROCUREMENT OPERATION, THE 'U S. GOVr.l2ThENT THEREBY INCURS
NO RESPONSIBILITY, NOR ANY OZo'C"ATI'ON W~RAT1EVER; -AM THE FACT THAT THE
GOVERNMENT MAY HAVE FCO ;%LAT~!' ,'H ORIZ( N WAY SUPPLED THE
SAM DRAWINGS, SPECIFICATIONS, OR 0i"Zrft.XATA IS NOT TO BE REGARDED BY
IMPLICATION OR OTHERWISE AS IN ANY MANINER~ LICENSIGTERWRO ANY OTE
PERSON OR CORPORATION, OR CONVEYDM. ANY RIGHTS OR PERMISSION TO MANUFACTURE,

USE ~ ~ f INVENTION THAT-MAY IN ANY WAY BE RELATED THERETO.

7- 7-7..



SECRET

aC' / USAEPG-SIG 920-'35

TEST PLAN

EVALUATION OF FC
S- QRC-23B(T) DUAL-BAND '

CARCINOTRON JAMMER (U)

CIL• '%PROJECT 33-00-0000)

. . .. F I LE C O PY

ASTIA

AiLwNC, ON *tALtt ;st'

SAI
Ar'n 'its$;

'"IS UATERIAL CON'A&S INFORUATION AFFEC~tNG ?TE

sArIONAL ODEFE[SE OF T*E UJITED $TATES, w*IHL

T*#E M, %'•G OF TosE E$P•O•AGE LAWS, TITLE IS, ui S C.
5ECTIONS 793 AD ?94. !tE TRASMISSIO% OR

I f*gvtiA*ýO% 0Ot *"4ýCb N ANV MANNE[R TOc Nt
ONAUTiiOPIZED PERSON, IS PROHIBITED By L4*.

PREOADED C3frF!V%'_fAL AFTER 3t Oc.'OBER kgro

U. S. ARMY ELECTRON!C PROVING GROUND

FORT HUACHUCA, Ai;ZONA

OCTOBER 1958 THS XCMENT CONSISTS OF 56
PtGES COPY 7-,, or 17_) COPIES

AG -S-I1,053

SECRET



101

NMICE: THIS DOCUMENT CONTAINS INFORMATION AFFECTING TEN

OF THE -LAWIý TITLE 1%0 U.&C., WCTME~ 70 m 7

THE TOR TER REV'LATION OF Ml COW92bENTSM

ANY MANN~ER TO AN UWAUTNOIUZ PERSON 18RHITD YL



SI
I,

.3

II

4 1a4 -N -

KG 'S .. .. .

• , ,:,• .9

,I!,,1:

_,,, _L +,w. [
"- 4 -ij .tii -[ * t " -

J *'- -



~. ~. HEADQUARTERSU. S. AME ELECTRONIC PROVING GRUIVDFort Huachuca, Arizoma

USAEPG-SIG 920-135, Test Plan Project 33-00-0000, "Evaluation of
the QRC-23B(T) Dual-Band Carcinotron Jammer" (,), c. -con prepared
by the Electronic Warfare Department and is pub_1;reu for the infor-
mation of all concerped. Suggestions or c ents rela,.fve to-this
report are invited and should be addressed to the C%-cnding General,
U. S. %rmW Electronic Proving Ground, Fort Huachuca, Arizona, ATM:
SIGF i/=O.

FOR THE COMANDER:

OFFICIAL THM4AS A. PITCHER
JIM K. COLLMU Colonel GS
Lt Col SigC Chief of Staff
Act Adjutant General

DISTRIBUTION:
(Special)

CIV

/ VS[G"IOlRT I4UACNI*JCA. ARIZION'A



I

TEST PLAN

EVALUATION OF QPC-23B(T) UJtI-BAU CACI)MM ON JAMMER (U)

Project lie 33-00-0000

(U) These tests will be performez: a part of Project Nr
33-00-0000 of the USA.EP Tcchi~cal Program. Authorization is con-

, tained in CSigO COP FY 59 paragraph 2 64)(a). an' DOG paragraph
Sz2f, SIGCOD 56T4.

OBJECTI'J

(U) .. : objoaU .. .f _st Ipsto r h+Ato I ,e data necessary
to evaluate the application of nafti-bard carcinotron JamnerB of the
QRC-23B(T) type when employed in active rcr:n -r-.r-;round and air-to-
ground countermeasures against various types of -dar equipment.

"i •i

I"
-?

October 1958
Electronic Warfare Department

U. S. Army Electronic Proving Ground
Fort Huachuca, Arivona
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This test plan for the evaluation c the 3/4-ton truck and Ul-A

aircraft installations of the QRC-23B(T) Dual-Band Carcinotron Jaeer

employed against ground-based radar has been prepared by the Elec-

tronic Warfare Department as a part of Project 33-00-0000 of the U. S.

Arwy 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

j-Ing signals of the QRC-23B(T) against ground-based radars of the

mortar-locating., ccmbat surveillance, air surveillance, and tracking

types will be ascertained.

WILLIAM G. SKINNER, JR.
Lt Col SigC
Chief, Electronic Warfare Department

2
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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

of the QRC-23B(T) transmitter and heat exchanger. Moo an evaluation

of an appropriate transmission line and antenna system will be per-

formed. The ground-to-ground field tests will be conducted against a

mortar-locating radar (AN/WPQ-IOA) and a conbat surveillance radar

(AN/TPS-21). Theee-tbe:4- will uIJ.LJti Uth be t..v of muJuo.LLab

and-Ina .. '.....o _.-mizg ar. and .... eein- t--hfe-?ede rft The

Ul-A aircraft-mounted QRC-23B(T) will be used against AA /ire dontrol

$ystem M-33 surveillance and tracking radars, an AN/GPG-1 trac'dng

radar, and on AN/AAQ-IOA mortar-locating radar.

SECRET.
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I.

1. (U) TEST PLAN OUTLI

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

a. (U) Bench..:e.ts

Performance and operating characteristics will be determined.

b. (U) ll &t

The effect of various jamming modulations, and the limits of

effective jamming area of ground-based radars will be determined.

c. (U) A

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

<(') DESCRIPTION OF THE EIPMNT

e QRC-23B(T) consists of a dual-band jamming transmitter and a
heat exchanger. Thie-equ-wvb-wae•-de•s•gned-and--fabricated-by -the
}4a•i-orefters-+-Cxan-.os -U .S. .-A-F<•e-e-*?- a•3S r---•s-fabriea-

[4 ~ n ~t~ ~tunmi~ ~fications-stipfLatedby-the-Be1trnic
Warfa.re-ep twtr4&juUArPG.

The transaitter is designed to provide Jamming capabilities against
both search and tracking radar systems operating in the 2.5 to 3.3
kmcrand 8.2 to 11.0 kmcavfrequency ranges. The minimum cw power out-
put of either band is approximately 150 V . The dual-band trans-
mitter has provision for'4al . --. me T .... ,, both noise and
and audio rate,, narrow-bend noise Afwaq;es ' 1.4 rr+PMI-Yr,-- and wide-
band audio rate of the carcinotron tubes.•

For the purpose of these tests, the QRC-23B(T)ias been installed
in two vehicles, a 3/4-ton truck and a Ul-A aircraft. In the U1-A in-
stallation, 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-9 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.

7
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3- (S) TEM UC" k UQI

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 Characteristics of the QRC-23B(T)

Descriptaon Characteristic

Frequency ranges S-band - 2,500 to 3,300 res
X-baed - 8,200 to 11,000 inea

Power output 150 watts minimum throughout both
bands

Residual fa 5 to 8 mcs, both bands

AC power input 7 kva

Voltage 115 v ±10 percent, 400 cps, 3 phase

Current Phase A - 115 v, 21.9 amps
Phase B - 114 v, 20.0 amps

Phase C - 112 v, 17.5 amps

DC power input

Voltage 28 v

Current 2 amps

lboxzmim duty cycle Continuous

Efficiency of carcinotron 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
cumponents by 50 cfM exhaust fan

Heat dissipation capability 5,000 watts at maxnimm temperature

of 055 degrees C

Temperature requirements

Operating -55 degrees C to +55 degrees C

Nonoperating -55 degrees C to +85 degrees C

8
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Table I. (3) Tecnnical Characteristics of the QRC-23B(T). (Cont)

Description Characteristic

Barometric pressures

Operating 20,000 feet

Nonoperating 50,000 feet

Total approximate weight 300 lbs

Table II. (S) Modulation Characteristics of the QRC-23B(T)

Type of modulation S-band X-band

Frequency sweep 0 to 800 mcs (0 to 1400 0 to 2,400 mcs (0 to
mcs about center freq). x1,200 mcs about center
Variable in 3 steps: 10 freq). Variable in 3
to 100 cps, 100 to 1,000 steps: 10 to 100 cpS,
cps, 1,000 to 10,000 cps 100 to 1,000 cps, 1,000

to 10,000 cps

External fm (60 Oto o 800 mci (0 to j400 0 to 2,400 mcs (0 to
5,000 cps, 0.1 v mca about center freq) *1.200 mcs about center
Sxi~tm input) freq)

FM noise O to 100 mcs (0 to *50 0 to 100 mcs (0 to *50
mca about center freq) mcs about center freq)

AM noise 0 to 30 percent minimum 0 to 30 percent minimum

External a: (60 to 0 to 30 percent minimum 0 to 30 percent inizzi
5,000 cps, 0.1 v
"inaxjwin input)

9
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4. (U)

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

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

c. (U) The same operator should operate the equipmnt for the dura-
tion of any given set of tests. In this way, the operator's oomenta
and evaluation of effectivatemss will be cone'.atent. The operator' s
background, experienoe, knowledge of equipment, and physical candition
should be included with the data.

d. (U) Atmospheric conditions, including visibility, temperature,
humidity, clouds, wind, precipitation, and barometric pressure vill be
stated for each day's test.

5. (U) TL-L oR

Requirements for the tests stated in terms of time, personnel, and
equipmeta are ahon in tables III through VII.

Table III. (U) Tentative Time Schedule

Test Estimated wrking daV

Bench teats 5

Field tests (ground) 13

Field tests (air) 10

Total 2

10
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Table IV. (U) Personnel Requirmnnta

Type of personnel Waber Source

Project officer 1 EWD

Project engineer 1 EWD

Field engineer 1 rID

Jnnmer operating team 2 EWD

AN/JPQ--lOA team 2 72d SigBn

MA-33 operating team 3 72d Sig Bn

ANAPS-2 team 2 CSD

AN/GPG-1 team 2 CSD

Security guards As required Poet

Drivers As required EWD

Electronic tecbhician 2 EWD

Camdcatiova team 3 EWD

Mtar crew 1 Post

Human factore personnel 1 EWD

Photographer 1 Post

Table V. (U) Major Items of Equipment

Description Nomenclature Quantity

Dual-band carcinotron jaer mounted in 3/4- QRC-23B(T) 1
ton vehicle, with trailer-mounted power unit

Mertar-locator radar AN/ O'Q-1AO 1

Combat surveillance radar AN/TIPS-21 1

Coat surveillance radar AN/GPG-I 1
/

AA Fire Control radar AA FCS )S-33 2

Mortar 1

U



Sable V. ýU) Ik=J Items of Equint (Cot)

De• ription Nomenclature Quatit

UI-A aircraft -- 1

L-19 aircraft -- 1

Table VI. (U) Akudliary EcIia ent

Description Quantity Purpose

Radio Set AN/VRC-I7 3 Ccmnications be-
tween teams

Radar scope camera 2 Spore photo$

Spectrum analyzer 1 Bench tests and
field tests

Signal Generator TS-155/UP 1 Target simalator

Hp Signal Generator 616A 1 Bench tests

HP Signal Generator 620A I Bench tests

Maltimeter (Simpson) I Bench tests

Transit, surveying 1 Range setup

Oscillator, Tektronix 535 1 Bench tests

M#iscellaneous waveguide accessories 1 Bench tests

9iiloon, target 1 Target

Rotating corner reflec Lor 1 Target

Table VII. (U) Vehicles and Power Units

Type Quantity Purpose

3/4-ton truck 1 Equipment

1/4-ton truck 1 Liaison

2-1/2-ton truck 5 Cominmcation tear

Power Unit PU-26/U 1 AN/oPQ-1OA

L-19 aircraft 1 Target

12
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0. %u) CHXCKLISi rijL iAQJECT OFFICER

The Io.lowing is a checklist of necessary requirements and arrange-
mernits for the use of the project officer. The project officer will:

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

b. Provide for pers - and equipment.
c. Arrange for frequencies and types of radio transmission.
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 far recording site locations.
i. Provide for individual safety precautions (steel helmets, first

aid kits, etc.).
J. When necessary, awrange Zor £light course and airborne require-

ments with Libby A.elt Operations.
k. __krnge for briefing of pilots for coordination of tests, when

c.pl'cable.
1. Record equipment operating time, maintenance required, and other

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

infcirmation:

(1) Time and duration of tests
(2) All pertinent electrical parameters
(3) All pertinent meteorological data
.4) All pertinent physical data (terrain, etc.)

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

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

p. Provide for fire protection.

13
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7. (U) TEST 1. PERFORMANCE TEST

a. (U)

The purpcse of test 1 is to insure that- eall coponents of the
equipment are operating as required, before the QRC-23B(T) is installed
in the vehi-'e.

b. (U)TieRard

The time required for this test will be four days.

c. (U) rode

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

d.(U) D&WBoure

All date required by the handbook will be recorded.

8. (S) TEST 2. TRANSMISSION LINE EVALUATION

a. (U) £ur:
The purpose of test 2 is to determine the effect of ante=na sys-

tem VS#R on the rf power output of the QRC-23B(T).

b. (U) W lmre

The test will be performed concurrently with test 1.

c. (S) P

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

(2) The S-baend transwitter will be amplitude modulated by a 1,000
cps square wave.

(3) The transmitter frequency will be set to 8.5 kmcs and the
transmission system tuned i r minimum VSWR by tuning the adjustable
ahort. Measure the rf power.

SECRET



TEE AND ADJUSTABLE SHORT RFLOAD

tROTARY

JOINT

ORC-238 (T)•• .

STANDING R F

~I11J~-.WAVE WATT-
AMP METER

Fig.j. (U) Equipmnt setup for test 2
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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 VSWR up
to and including a VSINR or 2.0.

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

d. (U) taRoie

The data reqjuired wiill be entered on the sample data sheet f or
test 2.

9. (U) TEST 3. AUXILIARY MfUIPI&M ES

a. (U) LUM

The purpose of test 3 is to perform an operational checkout of
the AN/APR-9 receivehr and AN/AL&-6 direction finder which will be used
fcr instrumentation purposes.

The time required £c~r this test will. be one day.

The installed receiver and direction finder ugill be checked out
as per the appropriate Handbook of Operating Instructions prior to
initiation of the field tests.

d. (U) DaaRgie

Any cments on performance by the project officer will be re-

corded.

SECRET
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Sample Data Sheet for Test 2*

Calorimeter Transmitter serial nr

Make

Model

Serial nr_

Power
Step 7
nr VSIR Freq - 8.5 kmcs Freq - 9.5 kacs Freq - 10.5 1ncs

1

2

3

4

5

7

9

*Thio data sheet classified S vC.2T 1rthout entricz.

17
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IV. GROUND- ED MFI,. TESTS

10. (U JAMIMNG EFFECTIViNES GUIDE

To evaluate the effectiveness of the jamming, the following legend
will be used for A-, B-, and J-scope presentations:

Light jamming: perceptible jamming on scope, but targets clearly
visible.

Medium jaming: jamming very noticeable on scope 'out targets vis-
ible to trained operator.

Intense jamming: scope saturated, no targets visible.

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

11. (C) IHMXDE=NTTION4 EUiP?

The AN/APR-9 receiver and the AN/ALA-6 direction finding equipment,
which are used to complete the systez of the QRC-23B(T), will be used
for instrumentation.

The AN/APR-9 will be used to ascertain the frequency of the target
radar and to bring the ja er up on the same frequency. The AN/AIA-6
will be used tc orient the ja•ming antennas on the bearing of the target
radar.

12. (S) T 4ST 4. EFFECT OF VARIOUS JAMdING MODUIATIONS ON THE ANIMPQ-LOA

a. (S) jr

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 ANAQ-l0A.

b. (U)

The time required for this test will be three days.

c. (U) t

(i" The AK9PQ-1OA will be sited so that it has an unobstructed
view of an .solated fixed target approximately 5,000 yards away as
shown i. fig. 3. The radar will acquire the targLt and t-hen be placed
in auumatic tracking mode during the remainder of the test.

3A
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CONFIDENTIAL- MODIFIED HANDLING AUTHORIZED

AN/VRC- 17
AN/MP, -IOA

0. 0

S.,

0
0

2
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z
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OPC- 23B (T) AN/VRC- 17

Fig. 3. (C*A) Siting plan for test4
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(2) Thc ,ZC-23B(T) rill be siied approximazely 8,000 yards from

tne radar site in as close to a s-rai-hL line . -. he ta:-gez as possi-
ble. All ,am-aini modulations will be tested while a,-e a..--er is trans-
mitting on the radar frequency. 3ince the most effeecive ,a-Mning modu-
lation i3 desired, the varicus typ7es of modulations ;'will be tuned
,iLrougu their respective frequency ranges and -,he .esulzs recorded.
Photos Nll1 be taken cf the radar scopes as each ty.pe of ja•-..-ng is
presenzed.

(3) -7e procedure of subparagraphs 1 and 2 above "-ill be re-
peated -eth the 2a.--er-radar distance increased in increments cf 5,000
yards until 'he ja=--ing ceases ýo be effective.

(4) The an'.ijam switch on the A;N..2/-lCA will be operated in the

ON and OFF position for each type of .'azming modulaticn.

d. (U) D

(1) All data required will be entered on data sheet for test 4.

(2) Scope photos and cuc-ients by the proýect officer will be
forwarded tiah te data sheets.

13. (S) MS 5, LFFECT OF VARIOUS JAIZZING 40DUUTIOLIZ ON 7-H! AN/IPS-21

a. (3) P

7he purpose of test 5 is to determine the effect of the various
jarring modulations of the QRC-23B(T) cn the combat surveillance Radar
Set AN/7PS-21; the most effective mode of jamming will be determined.

b. (U) i

7he time required for this test will be two days.

c. (S) £ n /

(1) The equipment will be sited as shown in fig. 4. The related
corner reflector target w-ill be sited so as to present a good target
indication both aurallyý and visually cn the AN/TPS-21. A Tektronix
scope model 535 or equivalent will be used to display the video output
of the AN/7PS-21.

(2) The AN/TPS-21 will be set in the scanning mode of operation
with th-e target in t•,e center of the scan.

(3) The Jammer will be directed along the axis of the target and
the radar, and will be switched through its various jazming modes in
the following order:
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Fig. 4. (CZiA) Siting plan for test 5
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(a) Continuous wave
(b) Internal am noise in three steps (30 percent to maximum)
(c) Internal fm noise in three steps (*10, i25, 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

Tho effects of each mode of jamming will be recorded on the
data sheet and photos taken of each type of jamming displayed on the
awd'axi -" ope.

(4) T'he AN/TPS-21 will be turned to the track mode and a contin-
uous track of the target will be made while the procedure outlined in
subparagraph 3 is again followed.

(5) Procedures outlined in subparagraphs 2 through 4 will be re-
peated as the ja wr is moved farther away from the radar in steps of
5,000 yards until jaming is no longer effective in both of the AN/TPS-21
operating modes.

(6) Du±ring 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 jamming modulation.

d. (U) M

(1) All data required %rill be entered on the data sheet for
test 5.

(2) Comments by the project officer cc;ering operation of equip-
ment, training of the operators, effects of tne various modulations,
and any difficulties enco.ntered xill be recorded.

14. (S) TES7 6. LIMITS OF EFFECTIVE JAING AREA. S-BAgD SYSTEMI

a. (S) I

The purpose df test 6 is to determine the limits of azimuth de-
viation within which a jamming signal sufficient to interfere with the
normal operation of the AN1/..IQ-IOA can be maintained. The maximum
line-of-sight jamming distance will also be determined.

b. (U) guired

The time required for this test will be three lays.
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c. (U) R

(1) The equipmet -.rill be sited as shown in i'. 5. Th e
QRC-23B(T) -will be sited at point A, on road nr 1 where i-. will attempt
to ja.r .r.th the most effective modulation as deiermined by test 4. The
mortar locator zrill be placed in sector scan with the balloon-borne
target at the center of the scan. The condition nf jep.'ing will be re-
corded.

(2) The radar will then attempt Lo track and lock-on the balloon-
borne target. If this is unsuccessful, the Jazmmer will be turned off
until the radar can acqaire and lock-on the target. The condition of
jamming and the ability of the jcner to break the track of the radar
will be noted.

(3) The jammer and radio truck will move to point B (thL..e
points -ill have been previou-ly staked out along the road) where pro-
cedures described in subparagraphs 1 and 2 will be repeated. Line of
sight should be maintained at each point. Deviations from the .,oad or
increased distance along the road may be necessary, but it is desirable
that these deviations be kept to a minimum.

(4) The jrmmer will continue along the road to the designated
points (C, D, E, •tnd F) repeating procedures described in subparagraph';
1 and 2, until a point is reached at which the Jammer is no longer ef-
fective in causing the radar to break track.

(5) The distance between the radar and jammer wmill ba increased
to 12,000 yards (road nr 2) and the Jammer will be positioned 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 from radar to target must still be at
least 5,000 yards.

(6) If the ja-mzing from the points on road nr 2 is still effec-
tive, another increment 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
will be repeated.

(7) When the above portion of the test is completed, the jammer
will be moved along the line formed by point. A, A', the target, and the
radar tn a distance from which effective ja6,ing can be obtained. This
-mill glve the line-of-sight, maximum effective Jamming distance.

d. (U) Dt ail

(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) TEST 7. LIMITS OF EFFECTIVE JAMMtING 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)lieegrd

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
--rill 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 vwill 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 will e--rch for and track the vehicle. When the
radar is on track, the jammer -will be turned on in the most effective
modulation as found in test 5, and attempt to break the track of the
radar.

(4) T'he truck Yrill return from point G to point A and the pre-
ceding operation will be repeated. At this time, the radar operator
,will notify the truck when track is broken, and the crce. of the truck
-will note the position of the truck by the stakes.

(5) 7he jammer will be moved 5,000 yards farther from the radar
and the procedures outlined in subparagraphs 3 and 4 wcill be repeated.
If the jamming is still effective in breaking the track of the radar,
the janner ,'rill be moved another 5,000 yards away from the radar and
the nrocedures reneated.

($) Jnen the preceding steps have been campleted, the maximum
line-of-sight jar=.ing distance -xill be ascertained. At this distance,
the Jamming must be able to break the track of the radar. The radar
will be trained on a moving target as directly in line %.ith the jammer
as possible.

(7) A minimum of three runs will be made for each ja.mmer ranCe.

d. (U) 2ata Reauired

(1) Data as required will be entered on the data shoet for test 7.
29

SECRET

.1



CONFIDENTIAL- MODiFIED HANDLING AUTHORIZED

OR C-238 (T)

AN/VRC-17

0 /
0

AN/VRC-1 /
z ROAD

a /C D /ETOG-
Ix

z
z
+
V)
a

00
0

0

0

AN/VRC-l7

AN/ T7 - 21

Fig. 6. (CI&{A) Siting plan for test 7

30

CONFIDENTIAL- MODIFIED HANDLING AUTHORIZED



.-4J

al. %..

ess

S-r.,..,4

,-

14
02

00

Sto

43 -H

H
H

W0 _ __ _

CZD

C3

co4



SECRET

(2) N:otes and cornents by the project officer will be recorded.

1'. (S) TEST 8. EFFECTIVEreSS AGAINST MORTAR -LOCATING RADAR AN.3Q-1OA

a. (3) u

The purpose of this test is to determine the effectiveness of
the QRC-23B(T) egainst the mcrtar-locating Radar Set A././-Q-lGA in the
track mode of cperation.

b. (U) .iie lleuLIred

The time required fcr this test will be two days.

c. (0) Procedure

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

(2) The AN/'.Q-lCA wi]l 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 jam.ing antenna
will be oriented in azLmuth for maximum jamming of the radar. The most
effective lamming mode, as determined in test 4, will be used.

(3) On signal, the mortar wrill fire sufficient rounds to allow
the AN/LTQ-1CA to obtain track.

(4) The mortar will fire five single rounds on conmand. As soon
as the radar operator is "on target," a signal will be given to the
jammer crew to *am. The effect produced upon the radar, including the
time required by the jammer to make the radar break track, will be re-
corded for each round fired.

(5) Four ..ounds will be fired from the mortar "aith the jammer
radiating continuously. The radar -.,ill attempt to obtain track on the
round through the Jaining.

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

(7) The procedures described in subparagraphs 4 and 5 will be
repeated. The turning of the mortar in 200-mil increment3 will be
accomplished after each procedure :6,-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 direction
to-obtain the cutoff point of the Jamming.

(8) The JaRmer will be moved away from the moitar 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.

3n
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(9) Antijam technique- will be used.

d. (u).a&Rgie

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

test 8.

(2) pnotographs of the AN/a3q-lOA scope during track, and show-

ing clear scope and jammed scope, will be taken.
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V. AIBORN:1• FIELD TE3TS

17. (3) T!T 9. ZFFECTIVENSS AC!T -22A•

a. (3) puroose

The purpose of test 9 is to determine the effectiveness of the
airborne QRC-23B(T) at various ranges and heights against the tracking
and surveillance radars of the M!-33 AA Fire Control System.

b. (U) Time Reauired
/

The time required for this test will be two days.

c. (S) Procedure

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

(2) Flight 1 will be ilown at a constant distance or 8 miles
from the target radar, and at an altitude 3,000 feet above -t. rnT:
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 jaming equipment turned on. Jamming con-
dition notes will be taken at points A, B, and C.

(3) Flight 2 will repeat the procedure described in subpara-
graph 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
auxiliary 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 against the tracking
radar of the target M-33. The plane will be tracked by the radar and
when "on track' is announced, the jamer will attempt to disrupt the
traok. If this is accomplished, the targei radar will notify "off

36
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trac!' and ?,;.te 'a=ini will be halted. 7This proccd'A-c "Aill be con-
tin-cd alo.% each of "-he fliht paths until the track can no longer be
biroken.

(1) Data required Aill be en:ered on the data sheet for test 9.

(2) Pr.otceraphs taken of ýa=mcd scopes of the '-:'-33 radar will
be correlat, i-th the data shcet.

(j, :Ites and c cnts by pro~ect omfcer .Aill be recorded.

8. (S) 1 C3 0. OF QSIM AM BACK LOE JAI.Itr• AGAI=

a. (5) I-ii

The paTpcse of test Li is to determire tihe effectiveness of the
airborne =-23B(.) at various bearings and hei,.ts aCainst the ground-
based Radar Set A.rI,-IZA.

b. (U) Time Rkuired

717he "ie required for this Test will be two days.

c. (U) Procedure

(1) The equipcent will be sited and the flights performed as
Shown in fig. 9.

(2) For flight 1, the aircraft will fly the path indicated in
fig. 9, at a he!Eht of 3,000 feet, above the target radar and at a
speed of 90 kots. The r4.dar will be sector scanning an area of 800
mils, the elevation angle to be such t~hat most ground clutter is
omitted.

(3) An 2,-33 radar w.ll be used to keep the plane on the flight
path, and notify the plane and target radar when the plane is at points
A, 8, C, etc. Phctographs will be taken of the AN/A.Q-I0A scope to
show the degree of jauing at these points.

(4) Flight 2 will repeat flight 1, except the horizontal range
from aircraft to ta.-get radar will be 5,000 yards.

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

d. (U)DaaRuie
(1) M-33 plots and photcgrapnB of Jamming at specified points

will be correlated with the data sheet.
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(2) Notes and corments by the project officer and operators
will be recorded.

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

19. (S) TEST 11. =FETIVEWMS AGAI1ST )LMTA-LATOR RADAIR ANAAPQ-1

a. (S) Ru. se

The purpose of test 11 Is to determine the effectiven..-s of the
airborne QRC-23B(T) in breaking the track of the mortar-locator Radar
Set AN/MPQ-lOA.

b. (U)TieRcrd

The time required for this test will be two days.

c. (S)Prcde

(1) The mortar-locating radar ANiWQ-lIA 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 is 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 is 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 a rang-i of 8 miles.

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

d. (U) Data Recuired

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

(2) Notes and comments by project officer and operators will be
recorded.
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(3) Data required will be entered on the data sheet for test 11.

20. (S) TEST 12. EFI7ECTIVEMSS AGAINST lw JDAR TRACKER T-9

a. (S) ,

The purpose of test 12 is to determine the effectiveness of the
airborne QRC-23B(T) in breaking the track o:7 the Radar Tracker T-9, a
component of the AA ýire Control System T-313.

b. (U) TiMe Reouired4

The time required for this test will be two days.

c. (S) P

(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 cmxnand the QRC-23B(T) trans-
mitter will jam.

(3) The aircraft will make four flights. 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 from the radar until jaming 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 frcn the aircraft and then again at 90 degrees from the air-
craft.

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

d. (U)Daatgie

(1) Plots by the M-33 radar will be required.

(2) Photographs of the radar ecopes at points A, B, C, etc.,
will b3 taken and observers' ccawnts recorded before and during Jam-
ming.

(3) Time required for radar to lose track from the start of
Jasming will be noted. Data reqitred will be entered on data sheet
for test 12.
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(4) Results will be noted u~si'g antijam techniques.

(5) Goa-ents by project officer and operators will be recorded.

2.1 (S) TEST ?-. EFFECTIVEIEgS Af."INST AN AIR-TRACKING RADAR

a. (S) ;Ipo:

The purpose of test 13 is to determine the amount of protection
afforded another plane by th. -airbor:ie ý;.i-23B(T) against the air
tracking radar AN4/GPG-I.

b. (U) Time Reouired

The time required for this test will be one day.

c. (S)

(1) The flight and location plan for this test is shown in
fig. 12. An L-1.9 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 radar 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 L-19. This will be continued
until jamming conditions can be ascertained when the target plane and
the ECM aircraft are at opposite extremes of their respective flight
paths. '..e time for the Ja er to break the track of the target radar
will be determined.

1,•4) F-ight 2 will repeat the pro(. dures with the UI-A at an
altitude of 3,00J feet, and the L-19 rem=ir.ing at 1,000 feet.

d. (U) Dl& &airedm

(1) Track of planes by the U-33 am' a record of the plot will
be required.

(2) Radar scope photgraph or! Jamaing conditions will be taken.

(3) Notes and comments by project officer ;,egarding conduct of
test will be recorded.
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22. (S) TEST 14, EFFECTIVENESS AGAIRLST A C-TAT-SUMVEIILANCE RADR

a. (S) Purose

The purpose of test 14 is to determine the effectiveness of the
airborne QRC-23B(T) jannmer against a 6ground-based, cambat surveillance
Radar Set AN/TPS-21.

b. (U) Tm eur.

Th, time required for this test .rill be one day.

c. (S) P

(1) The flight pla82 and siting of equipment is as shown in
fig. 13. 7he AI/TPS-21 will track the target truck while it proceeds
from point A to B.

(2) After the target radar has the truck "on track," tV-ý 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.
The condition of jazmming will be recorded continuously for each flight
and correlated with the position of the target truck and the aircraft.
As many fligh 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) D

(1) Deta 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. WN-CHINE TEST

23. (U) TEST 15. MAN-MAPCHIE CMTATIBILITY

a. (U) P

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

b. (U) Time Reguired

This test ;ill be performed concurrently with other tests.

c. (U) P

(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
basic -f these observations. Both forms will be semistructured, per-
mitting systematic, preplanned inquiry of man-machine relationships in
all aspects of field use of the jazmer covered by associated tests.

(2) iuman engineering perscnnel will then observe man-machine
relationships with each of several ope.rators and r:..•ord appropriate
observations made of each operator on the Obse."er's Record Form. At
the conclusion of every observation period, each operator -Till be in-
terviewed independently, and his ca=ents will be recorded on the
interview Record Form. Evaluation of the equipment will be based on
data obtained through use of these forms.

(3) It is anticipated that six operators experienced in oper-
ating -he jazmer %rill be cKserved and inte,:.°iewed.

d.(U) Dat

TI.e following data are required:

(1) Observation inform-ation on the performance of eaich operator
(2) intervieit information from each cperator
(3) ••.cs of operators, observers, and inter icc; dates cC

observations and interviiews; abnormal test c:nditions :which
were p)-cscnt
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