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Definitions

Bluc Forces: All aircraft, crews, equipment and operations
assoclated with the airborne strike force.

Red Forces: All eguipment, personnel and operations
assoclated with the simulated hostile air defense ground
environment,

, HWhlte Forces: All personnel, eguipment and operations
assoclated with test contreol, test monitoring, instrumentaticn,
data reduction and analvsis of results.

Test Area: The area defined by a radius of approximatelvy
150 UM from the midrmoint of the target arecas in which zosition
data on the strike force and air defense facilities will he
collected,

Terminal Defense Area: The air space including the theo-
retical kill zone of SAM and AAA weapons systems emploved for
defense of two tarcet complexes of regiments,
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SECTION 1

THNTRODUCTTON

101. (U) Scope. The EWJT (Electronic Warfare Joint Test)
mrogram was the most extansive electronic warfare operational
test since the end of the air war in Vietnam. Its purpose was
to determine the relative effectiveness of varlious combinations
0f W.5, electronic warfare eguipments, In this test, for the
first time, large airborne strike forces attacked target com-
wlexes neavily defended by sinulated Soviet SAM (Surface~to-Air
Missile) and AARA (Anti-aircraft Artillery) systems. The range
was Lnstrumented to record aircrafit positions and certaln air-
craft and ground events. Mnalysis work now underway will
evaluate the relative effectiveness of EW (Electronic Warfare)
mixes in terms of their ability to degrade performance 9f the
ground alr defenses and to reduce strike force attritions.
Since the test did not include the let hLl gffects of strike
force or air defense weapons, computer simnulation models are
being used i1n the anaslysis of atirition efiscts on both air

and ground forces.

Iﬁ

102. @ Phase I/II Backaround. The Office of the Secretary
of Defense 1nitiated EW Joint Testing in June 1972, requesting
ioelnt participation 3Dy the lavy, Army and Alr Fmrce, reference
(al . The Wavy was assicgne

d as the executive agency, reference
T}

(b}). Under the directicn of COMOPTEVFOR (Commander, Operational
i

Test and Evaluatiocon Forcs) MNorfolk, Virginia, the Joint Test
Staff was formed in latz 197Z.

£ Wnile tests waers baing develﬂped, replicas of
defense radars were updated {using the latest intelligence)
instrumentation needs were detarmined, and the necessary egquip-
ments wore procured. field testing was divided into two main
phases. Phase I conduct2d in the summer and fzll of 1373 at
the NWC (Naval Weapons Center), China Lake, California, to
validate the feasipility of instrumenting and conducting large

scale electronic warfare tests. The general objectives of
fhase I were as follows:

“hat beo=h airborne and ground events

{l) Demcnsitrats
ted in an IV environment involving large

data could be collec
number of aircrafk.

(2) Determine the
2

eagsibility o0f reconstructing a medel
af a Zoviet air defens m

mand and control network.



atz *the cmmpatibiTity cf simultaneocus
ns2, instrumentation and airborne elec-
tronic warfare EFE

{4) Identify z2nd study oreoblem arezs that may restrict
oclloew-on tests.

F iy

se I, confidence in test
cceeding with Phase I1I

"Ll
T
[

C. AAs2 .. CTREZELLONE werz2 cconductod in and arcund
e R-4BU0 saeries yastzicigs sirscace aorsh of Hellis AFB,
Nevada. A complilste IADE (Integratsd Air Defanse System) was
establisned to dezisnd twe tzrget cocmplexes, one near Tecnopah,

Nevada and the oukzr nep- Soringcdals, Mevada Alr defense
hEJGEUPTELIE staifs, thrcocugh the rsoimenz level, were set 1D
at NWeEills AFS

c. “ In both arz=as, there were a tccezl of 22 simulations
of Sowviet =arly werning, agcgouisi=icn, SAM and LAA radars.

These were tied irntc =zhe simulatsd Soviet Manual Command and
Contrcl Syestsm, neafguartsrad =t YWellis AFR, Nevada. TIn addi-
tion to the IADE, =z network of instrumentation and cormmunica-
tions systems was zstablished throughout the test range area
connected o & Test Conirsl Center located at Nellis AFB,

e. M Phass 1I ==sting commanced in early fall 1974.
navy aircraliit warz dzolevead to MAS Lameoore, 200 NM southwest
©f the range, for opsvations under the direction of COMLATWING-
PAC Alr Forcs ailrcrafit were positionazd at Nellis AFR, 120 NM
southeast of the range, undsr the direction of TFWC (Tactical
Fichter Weapens Canucy). ALzomzfs 2f 9-th services wers
egquiszed witn n: laceszg gperzticnal ECHY (Electronic Counter-
measures) eguipmens.

£. MW In O=osiozr 1874, pretest, rangs calibration, check-
out and personna’ trfininy wars complated. Flicht testing be-
gan or 10 Ocechar ars hcnc'u:ed on 2Z MNoverh=r 1974, Approx-
imately 2,200 czrsonnal and over 1,200 zorties were invelved

g . The gensral cbiectives of Phase I weres as follows:

(1) To dzzzrminz me dagrze of 2ffzctiveness of elec-
tronic warfars eguipmenu in preventing or delaying the engage-
ment of strike z2ircorad: and Iin praventine accurate tracking
of strike aircraift by SAM a2nd 1AD hattzlisns in an IADS. The
fclleowing areas = inizrzst were invesstigzted.



(a) Degradation in detcction '‘and tracking of strike
aircraft by early warning, acguisition, and SAM/AARA radars
(i.e., delays in detection and reduced pericds of tracking].

(b) Delays in command and control functions re-
sulting from degradation in IADS radar performance.

() Reduction in SAM launches or AAA fire result-
ing from delays in target assignment, reassignment, or degraded
target track information.

(2) To determine the incremental improvements in effec-
tiveness of a strike force employing warious ECM mixes compared
to a strike force emploving no ECM. A total of nine EW mixes
were evaluated using the no ECM case as the baseline by:

(a) Comparing strike force with no ECM agalnst a
strike force employing self-protecticn (onboard) ECM.

(b) Adding to the strike force, separately for each
EW mix, IRON HAND, standoff jamming, escort jamming, standoff
jamming and IRON HAND, escort jamming and IRON HAND, chaff
corridor seeding and lastly, chafif corridor seeding without
employing self-protecticn ECM, references (c) and (d).

103. @b Limitations to §
apply to the scope of EWJT

cope. The following limitations

a. P The damage inflicted on assigned targets by strike
aircraft was not considered.

., WM Since the test cculd not include the actual lethal
effects of air defense weapcns (S5AMs and AAA), laboratory and
computer models are being used aftsr the test to derive esti-
mates for these effects.

c. @M since damage to an element of the air defense sys-
tem would affect air defense capability and subseguent attri-
tion and since no estimate of target damage was to be made in
this test, only targets such as airfields, maintenance facili-
ties, and oil tanks were assigned as targets for strike air-
craft.

ss5ion was limited to the simulated
adiation Missile) in direct support
imates of the destruction of radars

PM launches and the subseguent effect

d. "YM Defense supcre
employment of ARMs (Anti-r
of strike aircraft, Est
that would result from A

.
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of this destruction on the capability of the air defense sys-
tem during the strike is to be determined after the test by
the use of laboratory and computer models.

= “ The alr cefense complex was limited in the follow-
ing manner:

(1) The tactical air defense syster consisted of a
sinulated threat command and centrel {(zone level), and early

warning acguisition, 5AM, and AAA radars.

(2) No communications jamming was employed against the
aircraft.

Ne height finder radars were included in the air

{4) Red Force interceptors werse not enployved as part

(53) The IFF (Identification, Friend cr Foe) capability
normally available hostile air defense Iforces was not in-
111

cluded as mart of the EVJT RBed Force capab Lty .

Pk

Fe m i R
= . The strike

following manner:

force operations were limited in the

(L} Neo live or inert ordnance was carried. Captive
ARMs were carried on IRCY HAMD and WILD WEASEL aircraft.

(2} EA-%SE ECM suzport alrcraft were not allowed to
employ missile downlink Jamming

(3) Strike forcsz missile evasive maneuvers were not
ased.

g @N Strike zilanning bv each service was constrained in
the following manner:

(1) Employment of 12 strike aircraft in each strike
force (to zrovids a2 common reference for s=ffsctiveness com-
parison) .

(2) Simulates s*tandard guantity and type of ordnance
loads {such as iron AQMHQ} on all strike aircraft in each
strike, with fixed tactics emploved during delivery maneuver

on assigned target (2s minimize variations in results from
non-£CM missicn factzrs).

Lt R,



(3) Strike aircraft speeds and maneuvers prior to wea-
pon delivery appropriately limited to reflect reduced aircraft
performance when carrying ordnance. -

(4) No low-altitude profiles cutside the target areas
(to maintain reference tracks with available instrumentation
on all test aircraft).,

(5) Communications jamming was not employed.

n. (C) The principal constraints on the realism of the test
were as follows:

(1) The numbers of available threat type radars and
weapen systems limited the ground test environment to a small
part of an integrated threat air defense system.

(2) An additional limitation on test realism was based
on the limited knowledge of particular threat air defense pro-
cedures, command and control doctrine, and ECCM (Electronic
Counter-countermeasures) doctrine, technigues, and tactics.

(3) The optical/electreo-optical modes of the SAM and
AAR systems were not emcloved.

(4} Friendly air superiority was assumed. Therefore,
FED FORCE interceptors were not emploved as part of EWJT.

{5} Accurate EA-6B position determinaticn was not
availlable due to incompatibility between aircraft jamming sys-
tems and peosition locating instrumentation systems.

(6) AAA radar systems were not instrumented. Data from
these systems was collected on operator and observer logs.

l-5 PAGE 1-6, REVERSE, BLANK
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SECTICH 2

QPERATIONAL CONSIDERATIONS

201. My Summary. This section contains test cobservations
and some preliminary considerations for employing several of
the EW mixes flown during EWJT. Comments are also made re-

garding future analysis efforts.

“a. @k The relationship of EWJT to other scenarios is
discussed briefly. Several comments are made about EA-6B em-
ployment in poth the standoff and escort roles. Some cbserva-
tions are made concerning employvment of seli-protection chaftf
and the inter-relationship of the ALD-126 DECM and self-pro-
tection chaff., Additicnally, considerations are outlined for
employment of the new ALE-41 chaff pod including chaff corridor
planning, strike aircraft positioning, seeder aircraft posi-
tioning, seeder vulnerability and use of the ALD-126 in con-
juncticn with chaff corridors.

b. @R Considerable information was collected during EWJT.
Efforts are continuinc to reduce and analyze each mission in
depth. As work progresses, supplements to this basic document
will be published providing detailed information about each
test mix. Items to be covered will include ranking the wvalue
of each mix against others, numbers of missile engacements,
miss distances, deifense reaction delay times induced by ECH
and recommendations concerning current and future strike
tactics.

202, W EW Jeoint Test in Relation to Scutheast Asia and Other
Air Defense Environments. The EWJT resembled the ground air
defense environment found in North Vietrnam at the close of the
air war in terms of surveillance, command and control, and wea-
pons density. Notable differences between EWJT and Southeast
Asia were the exclusion of optical sSaM/AAA tracking and hos-
tile fighter aircraft. In many ways, however, the IWJT envi-
ronment could be considered more sophisticated than Southeast
Asia since both the FaN SONG B and E radars, SA-3, S5A-6 and
GUNDISH ARA were included. An important point to remember re-
garding other environments such as those found in the Middle
East is that infrared, optical and radar controlled weapons

as well as enemy fighters will be encountered., EWJT was
oriented towards evaluation of eguipment effectiveness and

not tactics development., The enemy tactical air defense pos-
ture is going to be lethal, diverse and highly mobile. Eacn
threat scenario must be individually analyzed and the aporo-
priate alr wing tactics chosen. The testing discussed nere

2-1 U



investigated ECM against land-based weapons in the RF spectrum
only. The lessons learned in EWJT are of substantial value to
current planning because the early warning/acquisition process,
command and centrol, long and short range radar controlled
weapons are essentially the same regardless of potential geo-
graphic areas of conflict.

203. W Support Jamming Considerations. EA-6B aircraft were
involved in four of the nine mixes tested during EWJT. EWJT
provided an opportunity to reconfirm severzal previous EA-6B
test results and to cbserve the employment of these aircraft
in a multiple ground defense multiple strike airecraft environ-
ment.

a. @ Jammer Positicn (EW and ACQ). The test demons-
trated the need for main beam alignment of standoff aireraft
and the strike group with the hostile radars. The EA-6B should
positicon itself to keep the strike group between the jamming
and the radar in both azimuth and elevation. Control af this
geometry 1is not as critical when jamming EW and ACD radars
since the relatively wide wvertical beam width and large side
lobes of these radars allow SOJ to continue te degrade per-
formance when the strike aircraft move cut of jammer-radar
alignment in the wvicinity of the target.

b. * Jammer Position (SAM and ARAA). Control of the
geometry for jamming SAM and AAR radars from a standoff posi-
tion is more difficult than jamming EW and ACQ radars. Elsva-
tion is definitely a factor and the relatively narrow beamwidth
and small side lobes of these radars seriocusly reduce jamming
effectiveness when the strike aircraft move ocut of jammer/radar
main beam alignment. SAM elevation beam jamming effectiveness
deteriorates rapidly as the strike aircraft moves away from the
EA-6B and toward the SAM radar. As SAM elevation is razised to
track close targets, the alignment angle reguired for effective
jamming rapidly exceeds the altitude capability of the EA-8B.
This situation was demonstrated regularly during the tests
especlally on deep penetration scenarios. At the maximum SAM
range, both azimuth and elevation channels would be effectively
jammed. As strike aircraft approached the SAM radar, the ele-
vation channel jamming would continue toc fade until targets
were clearly visible., This caused engagements to occur despite
the fact that azimuth channel jamming can remain effective from
standoff orbits. The result is to force the system to operate
in the degraded Manual tracking mode using elevation and rang-
ing from one channel and attempting to read throuch jamming
strobes on the azimuth disclay.




c. 9B Jammer Effect. Preliminary analysis ‘indicates
that early warning radar detection range was reduced over 53%
whnen confronted by EA-8B standoff jamming. In addition, strike
alrcraft were able tec penetrate SAM coverage further before
initial engagement. This was due to effective ]aﬂmlng of the
acgulsition radars and to reduction of information and time
available to the RED FORCE because of the cumulative effect
of ER-6B jamming against all radars. The overall effect on
missile miss-distance is vet to be accomplished.

d. M Multiple E2-42 Jamming. EBoth in the standofs
and escort profiles flown, jamming from the multiple EA-6Bs

created numerous false alarms onboard the EA=-6B alrcraft, thus
degrading the ability of the EA-6B to use the ALQ-99 TJS in
the Threat Alarm mode. The use of attenuation and direction

stripping technigues could not overcome the problem. It is
suspected that jamming also created multiple track-words open-
ing several PRI Determination gates. This caussad significant
degradation in jamming effectiveness partc icularly against the
quh data rate, narrow beamwidth missile and fire control ra-
dars. Very slow system response time was encountered in sScan-
ning through the freguency bands when EMI was present., Since
CCI assignments were the primary svstem technicue emploved,
the Acquisition mode was ofiten selected to prevent jamming
degradation due to the formation of look throuch gates during
initial periods of strike wvulnerability.

e. 4§ EA-6B Escort Formation Position. The positioning
of the EA-6Bs 1000 feet below and siightly pehind the last
two strike group divisions had an adverse effect on the DECH
of the strike aircrait. The ALR-45s depicted strobes in the
b o'clock “GElLlGﬂ and socme erroneous missile alert/launch
ALR=-30 indications resulted. Early in the test. the ALQ-126s
were employed in Repeat mode and in the ;resence of jamming
were responding constantly with their various routines. This
caused the ALO-126 to overload and GCCaslnnalW” to trip to
inoperative. When it was learned of the EA-6B jamming effects
ocn the DECM, procedures were adopted to place the ALD-126 Ln
Receive mode, except in the threat envelope when it was switched
to Repeat mode. Optimum placement of the escorting EA-6B within
the strike to minimize interference with strike group DECH,
while maintaining the necessary geometry to provide adeguate
screening should be thorouchly investigated. The crocedure of
maintaining an assignment and manually steering the antenna,
as often used in the EA-6B ground simulatocr 13£E22, proved very
useful in the escort missions. It mlnlh-zﬂﬂ operator workload,
enabled better crew lookout procedures and is especially useful
acainst short range (not overlapping) fire control systems.
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£f. @ Airborne Spectrum Analysis. An airborne spectrum
analyzer was employed 1n the standoff aircraft which jammed.
early warning/acquisition radars. Nonsweeping subcarriers and
hops in pod spectrums would not have been discovered except for
the airborne and ground analyzer use since all cockpit indica-
tors were normal. Several enemy emitters could have been in-
effectively jammed on repeated missions without the aircrew or
maintenance personnel having any knowledge of the pod malfunc-
tion without use of the spectrum analyzer.

EY

Band 2 i1nter-

3. WA EMI (Electromagnetic Interference!.
ference with the UHF on selected freguencies (243, 0-Guard,
341.2-squadron tactical) was still prevalent and rendared them
almost useless. Band 4 jamming caused the aircraft TACAN to

be incperative and the IFF to be unrelizble,

204. WM SPC (Self-Protection Chaff). Each USN strike air-
craft had self-protection chaff capapilictv and carried an

ALE=-29 dispenser. Dispension of chaff and dispense rate were
at the discretion of the individual pilots as they monitored

their ALR-45/50 RHAW gear,

a. WP Observed SPC dispension and dispense rates varied
considerably. The tactic of allowing indiwidual pilots to
dispense at will following a RHAW indication typically resultad
in some SPC being dispensed but there were instances of failure
to dispense S3PC when it would have been beneficial. ThHe randcm
dispersion of SPC by pilots was probablvy a net plus. There was
no simple pattern in the use of SPC that S5AM operators might
have been able to identify and exploit. Thus, the potential
benefits tc be gained by any highlv ccordinated use of SPC are
probably outwelghd by the benefits achieved by randomness and
by the extra crew worklcoad such coordinaticn would impose.

b. MW At times the combined individual aircrzfs
rates were great encugn Lo make the SPC radar return
be a chaff corridor instead of discrete, sszarate chaff r
Additionally, the emergence of any chaff has a disruptive e
on the SAM radar operatocrs who usually have to shit tactics as
soon as cnhaff 1s seen. This shift can mean that they must reini-
tiate searching for targets and tracking tc achieve an intercest,

v
o[
FU 'I_J
1]

T T
t HoD

c. WA In the more Irequently cbserved cases where the
dispense rates did not result in a chaff corridor being gen-
erated, SPC was still effective in confusing radar operators
particularly when multiple aircraft were vresent on the radar
operator's display. As each chaff cartridce tlooms, the radar
operator must rapidly decide whether or not to track *=hat new

2-4 R



radar return. Even a skilled operator reguires some time be-
“ore he can recognize that the chaff return is not moving -and
thus represents a false target. During that time the dispen-
sing alrcraft has the opportunity to flv out of that SAM radar
coverage. The tirme required to fly out of coverage depends on
the radar beamwidth and current aircraft/radar boresight rela-
tive motion.

. d. MWy For a system with a display such as the SA-2 or
with a well trained crew of radar operators, the use of SPC
will not guarantee the decov of the opérators, However, air-
craft in trail of the dispensing aircraf: benefit considerably
from the trail of individual chaff returns left bv the dispen-
sing aircraft. Operators find it difficult and time consuming
to decide if a new radar return represents SPC or a new air-
craft coming into field of wiew,

e, During EWJT, radar operators were able tc maintain
track on an aircraft dispensing SPC if they were tracking be-
fore he began dispensing. While one SAM system may be able to
maintain track of the SPC dispensing aircraft and not be de-
coyed, other SAM systems that come up after the aircraft has
started to dispense chaff will still be faced with the initial
confusing problem of distinguishing the aircraft from the chaff.
It may take the operators of these systems some time to under-—
stand the pattern and time evolution of the SPC returns and
thus to determine that a lead aircraft is the dispensing air-
craft.

f. B srC and use of the ALQ-126. As discussed more
fully in paragrapn 205, the use of the ALQ-126, particularly
with chaff and support jamming, has both benefits and draw-
backs. In particular, an ALQ=-126 in Repeat mode returns a
signal so strong that the general aircraft position is cbwious
to the radar operator. GSPC still is an effective decoy even
when the ALQ-126 is operating in Repeat mode. The net effect
presents to the radar operator three types of targets, cone from
the aircraft, one from the ALQ-126 and cne from the chaf<.

This multiple target effect was enough to increase radar op-
erator workload and uncertainty and freguently to lead to actual
decoyling.

205, “ Corridor Chaff Missions

a. @ Chaff Dispenser Settings. The AN/ALE-4ls were
loaded with three sets of two rolls each of RR-171 multi-fre-
guency chaff covering 2.65 to 18.0 GHz. This chaff covers the
frequencies of all current threat AAA and SAM radars, but does
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not cover the frecuencies of the SPOON REST and FLAT FACIL SR
acquisition radars. Chaff dispenser settincs were 4 inches

per sccond rate, 0.5 second pulse interval and ! second nulse
duration. These settings vroduced sufficient chasf volume in
2ach radar resolution cell to effectively screen A-6 and A-7
size alrcraft. See V¥=5 Chaff AEN, 20 Dececriwer 1974, for az-
sistance in determining disnenser settings for varicus applica-
tions. Since only one setting was used throughout these tests,
it+1s5 not known at this tine what the minimum settines arc

F——

which still provide good screening and permit seeding of longer

corridors or decrease pod,sceder requirenients, Testing 1is
oeing conducted by Vi-5 to expand knowledge ©f dispenser sct-
tings and formation spacinz. It is important to note that

maintaining position inside the chaff corridor is essential if
screening is to be successful. The strike leader used airborne
radar in an attempt to maintain a centered oosition in the
cnafif cloud by acguiring and fellowing the cloud on the radar
display. This reguires considerable practice to cerfect. De-
tails of this procedure will be provided bv VX-35 when current
testing is completed.

L. * Corridor Positioning of Strike Aircraft. It was
obbserved that SAM radar operators could not determine positicns
of aircraft inside the chaff corridor. Operators would regpeat-
edly scan along the sides and front of the corridor searchinsg
for out-cf-formation aircraft., If an aircraft was detected
at the edge of the corridor, considerable attention was imme-
diately focused on this target. It should be noted that sne
alrcrait out-of-formation can attract SAM launches into the
strike force area thus causing other aircraft to break forma-
tion while performing evasive maneuvers. Once these maneuvering
aircraft break out of the chaff screen, additicnal SAM launches
can be anticipated. !HMaintaining proper formation is essential
to explolit chaff corridor screening.

c. @M Chaff Seeder Aircraft. It was also ocbserved that
while SAM operators know the seeder aircraft are at the head
of the chaff corridor, the rapid blooming of the chaff from
the ALZ-41 prevents the aircraft from actually being seen by
the radar operators. In addition, it appears at this time
that the FAN SONG B and £ radars automatic tracking circuits
cannot lock-on to the seeder aircraft, but continue to trans-
fer back to the chaff. This cbservation is substantiated by
USAF experience with the very similar ALE-38 chaff dispenser
in Scutheast Asia. WVX-5 will explore this in greater detail
during current tests. Since no hostile fighters were simulated
in EWJT, their effect on chaff corridor tactics cannot be eval-
uated. Nevertheless, consideration must be given to crotecting

¥
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the seeder aircraft from air attack since proper dispensing of
the chaff corridor depends on seeder aircraft maintaining for-
mation spacing throughout the dispensing run.

d. WM Strike Force Egress. Both seeder and strike air-
craft attempted to use the corridor on egress from the target.
Detailed mission planning, particularly recarding winds aloft,
is essential to successiul use of chaff corridor screening on
both ingress and egress. Several important zpoints were noted
in this regard during ths tests. On at least one mission the
seeder aircraft delayved start of the drop until they were
about 20 NM inside the SAM envelope. This resulted in at
least six simulated SAM engagements acainst the seeder air-
craft. It is possible that all seeder aircrafit could have
been lost before the drop started, or at least the seeder alr-
craft would have had to take missile evasive action upsetting
the formation geometry reguired for proper corridor dispensing.

2. @ Corrider Planning. It i1s apparznt that current
intelligence con SAM coverage and accuratse navi"atiﬂn are re-
quired for determining the corridor start poir When in
doubt, early start is better than late start, w1nd direction
and velac**v alsoc are important factors. It was noted on one
mission that winds alcit were causing the chaff corridor to
drift away from the target. At TOT the corridor was cover 5
NM from the target. This resulted in the strike alircraft
flyving out of the side of the corridor and traversing to the
target prior to roll-in leaving them vulnerable to engagement
considerably longer than necessary. By the tine the strike
force was reqrouping for egress, the chaff corridor haca
drifted more than 10 NM away from the preplanned egress route.
The strike force egressed without support Ifrocm the chafl
screen allowing several nmore SAM engagements than would not
have otherwise occurrsd. Wind drift ana chaff fall rata must
be accounted for in mission planning. Dispensing of ALE-29
self-protection chaff appears desirable in conjunction with
chaff corridors. Since the chaff corridor £oeg not exXtenda ver-
tically into the target, random dispensing of ALE-2% charf
during the dive out of the corridor can add cenfusion at the
ground radar and further delay acguisition during weapon de-
livery.

£. W Chaff Corridor Spacing. For a strike of twelve
aircraft, a minimum of Zour chaff seaders is rsguired. Air-
craft and division spacing can bes tightsned over that used
during EWJT to Xeep aircPaft inside thsz effective porticn or
the corridor and to get the divisions into the corrldolr as
soon as possible. Since cnaf: bloom is almost immecdizte with

2-7 Y



the ALE-41 dispenser, there is no need for an extended gap be-
tween the seeding aircraft and the first division of strike
aircraft to allow the chaff corridor "to grow." Such an ex-~
tended gap keeps the strike aircraft from making full use of
the chaff corridor as it first develops and probably contri-
butes to the difficulty of individual aircraft staving in the
chaff corridor.

g, @M Chaff Seeder Vulnerability. Red Force firinc doc-
trine assigned a higher priority to strike znd ARM aircraft
than to chaff seeders. Consegquently, therse were significantly
more opportunities to fire at chaff seeders than there were
actual firings. Chaff seeders employing active ALQ-126's were
distinguishable to raZar operators. In this case, radar opera-
tors are able to vary scope gain and scope scale so that ALQ-126
returns are not concealed despite the rapic bloom of the chaff
from ALE-41's, To the radar operators, the leading edge of the
chaff corridor is not a smooth front. There are discernable
"spikes" or strings of chaff centered about sach chaff seeder
that spread out and merge to form a solid corridor. The spikes
serve as a general locator of the seeder alrcraft. The sharp-
ness of the spikes depends con the relative location and meotion
of the SAM tracking radar and the aircratft.

h. @My Use of ALD-126 in a Chaff Corridor. If a strike
aircraft is properly positioned in a chaff corridor with the
ALQ-126 in Receive mode, there is a high prcbability its loca-
tion cannot be determinsd by SAM and AAA radars. With the
ALQ-126 in Repeat mode, the jamming signal will burn through
the chaff screen. This will provide approximate location to
SAM and AAA radars, but coffers the advantage of missile miss-—
distance caused by the ALD-126 if a SAM is launched into the
corridor. The abilitv of the pilot to determine if he is
properly positioned in a chaff corridor is not easily accom—
plished considering current A-7 and A-6 alrborne radars and
chaff freguency response. As noted in Paragraph 203b above,
radar operators tended to search the edges of the chaff cor-
ridor locking for aircraft ocut of formation. If any doubt
exists about position irside the chaff screen, employment orf
the AIQ-126 offers obvicus advantages. It is also clear that
the ALQ-126 and ALE-:Z% should be employed when departing the
chaff corridor during wWeapon delivery.
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SECTION 3

ECM SYSTEMS MAINTENANCE

301. ({U) Introduction. WJT provided a unique opportunitv
Lo measure IDCHM systems sultability (reliability, maintain-
abllity, etc). A comprehensive data collection effort was
conducted by Naval Missile Center Support cerscnnel deployed
to NAS Lemocre. This included recording ané analyzing all

EW equipment failures, aircraft wiring, ZW antennas, use of
ground support =sguipnent, aircrew and maintenance procedures.
Details of this effort are contained in reference (e} and
outlined below.

302 (U) ALQ-126 Aircraft Installatiocn. Provided here are
specifiic ALO-126 problem areas on polnts of interest to both

cif
light crews and maintenance personnel of A-6 and A-7 sguadrons.

a. (U) The aft mid-band antenna of cne A-6 airecraft was
found filled with water. Upon investigaticn it was found that
weep noles which are provided in the antenna to drain liguids
out nad been in the up position, preventing drainage. Inves-
tigation revealed that ancther mid-band and one high-bhand an-
tenna were also mounted with the weep holes up. The guality
assurance check of the installation must ensure that the weep
noles are coriented downward.

D. (U) Water intrusicn was also found in the A-7 aircraft.
The aft high-band run had a high inserticn loss which was found
to be due to water in the waveguide system. This points out
the problem of the aft waveguide system being exposed while
the tail cone is removed from the aircraft, Standard procedure
1s to cap this wavegulde with a plastic cap while disconnectsd,
but in several instances during the EWJT it was noted that
there was no cap in place, so that the svstems were open to
water intrusion or to corrosion.

B e

o, (U} Leose waveguide joints at the tail cone disconnect
point caused many problems in the A-7 airecraft aft hign-band
wavegulde system. Proper connection of the waveguides isg
hampered by the inaccessibility of some of the screws which
hold the wawveguilde tozether. With only a single access panel
it 1s extremely difficuit toc get to the flange screws on both
sides of the waveguide.

d. (U) A coaxial cable problem was found in the A-6 air-

craft manifold area wnere the set of coaxial lines runs from con-
nectors in the avicnics Day te the forward ALQ-126., Several
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failures of the AL(Q-126 connectors were sncountered and it is
believed that these resulted from the difficulty of aligning
the coaxial cables to those connectors. Care must bhe taken
te ensure that the alignment of the coaxiazal zcables is main-
tained while tightening tihe connectors onto the unit.

2. (U} Another reccurring problem with the A-7 aireraft
was the routing and alignment of the RF cablies to the ALQ-12Z6.
Several different routing approaches were encountered in the
same type of A~T7B aircraft and A-7L aircrait. The result of
non-standard routing was that, in several cases, RF output con-
nectors and input connectors on the ALS-126 were damaged and
wires broken. Additicnally, cable connections are made diffi-
cult by the clamping of the RF lines in the avicnics bav.

These are clamped during the initial installation and the
lengths were found to be either too short or too long to make

a correct connection to the ALQ-126, This means that undue
pressure must be applied on the RF line to gcet it into position
for connection to the ALQ-126. This results in damage to the
AlQ-126 connectors and toc the RF line.

f. (U} A prcblem encountered in both the 2=-6 and a=7 air-
craft was AIQ-126 Connector 3J15 and the wire bundle to it.
This wire bundle contains the tagging and olanking signals ag
well as the CLG (Command Link Guidance) signals from the ALR-45
Homing and Warning Recelver and ALR-50 Radar Guidance Receiver.
Several cases were found in which pins in the connector had not
been adeguately seated in the connector bedy so that there was
no electrical contact berween the pins and the ALO-126. Another
recurring problem was wire breakage in the wire bundle at the
connector. This was due to the size of wire used and the tight
routing and bhending of the wire bundle reguirsd when making zhs
connecticn to the ALQ-126. Care should be tzken that the con-
necticon is adequately made at the initial installation and tha
all the pins are seated. MAdditional proklems were found in th
wiring bundles in which wires were either not connected or were
routed to the wrong eguipment. These are initial problems whiich
should be corrected during a guality assuran heck of the
initial installatian,

=)
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g. (U) Times Wire & Cable right-angle connectors, are used
to cennect the coaxial cables to the ALO-126 in the A-7B air-
craft and in the aft installation of the A~& aireraft. These

right-angle connectors are of the replaceable front-snd tvpe
which can be disconnected from the cable. In several cases
the connectors were found to be unscrewing a2t the Wrong junc-

tion in the connector bocdy. This resulted when the bacik=apnd
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coupling nut was screwed onto the cocaxial cable so tightly
that pressure on the right-angle cconnector caused rotation at
the incorrect junction. This degraded the RF performance of
the ceaxial line and therefore the overall effectiveness of
the system. In one aircraft the connector was completely
missing and assumed lost in the aircraft. This connector
problem was not as sericus in the A-6 aircraft due to the
physical constraints of the installaticon, but since it does
use the same type of connsctor the probles could !
also.

n. (U) An A-6 ailrcraft problem was with BNC <
in the CLG wvideo lines from the ALR-50 Radar Guidance Receiver
to the ALD-126. Due to vibraticn the bavonet: on the
nectors had been worn to the point that the mating connectors
would not stay in place causing loss of the CLG signa

i. (U} A recurring problem on the A-7 alrcrafZi was loos-
ening of connectors on RF hardlines in the low and mid-band
radome area. In all instances in which the 2onnectors were
found loose there were no safety wires on the connectors.
Safety wire must be used on all RF connectors, especially
+haose in the low and mid-bpand antenna radome area. Otherwise,
vikration during flight loosens the connactiors which degrades
aeffectiveness of the ALQ-126.

j. (U) Several contrel box problems were found, e
on the A-7 aircraft. With the ALC-126 concrcl box in ti
position and the REPEAT button depressed, the ALD-12& st
operates. This dces not cause damage to the unit; howevw
significant amount of maintenance effort may be expendsd in
troubleshooting the prealem if this ceonditicn were nct known
to exist. Another u*abLEm axperienced was reverzed wirses in
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one of the control poxes bestween the INOP and the REPEAT lizh=®
indicators. Although not affecting perZormanc

e this world be
confusing to the pilot. The relay assembliss throuvgh whzcs

the control functions pass alsc caused several protlems that
were corrected simply by reseating the relay assembly into 1ts
card holder.
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303. (U} ALQ-126 Test. The following waracraphs ciscuss
pGlHtE of interest in the use of the ALQ-126 selfi-tesct ana
the ALM-141 Organizational Level ALQ-126 Test Set.

a, (1) Self~test fail indications experienced Cur.ng
the EWJT have exhibited some erratic characteristics., Stan-
dard procedure was for tae silot to perform = seli-tezt for
the ALO-126 before and after a missicon. In several instances

T =3
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0f reported self-test failures, the support personnel subse-
quently repeated the self-test and found that the system was

"go." Probably other systems in the aircraft (e.g., radar
altimeter) were being operated during the self-test of the
ALQ-126 causing a "no go" for the system. In some cases the

ALQ-126 may not have been allowed to time-out on the initial
turn on before self-test was initiated thus causing errconecus

self-test no go's. The time-out cycle mav be inadvertently
reinitiated if the AC power in the aircraft fiuctuates during
oparation, Whenever this happens the pnilot must turn the eguip-
ment off anc then recycle through the turn-on procadure, allow-
ing the time-out cycle to complete before atiempting self-teast

of the unit. Several of the self-test failures could have Dean
caused by failure of the pilot to follow these procedures.

b. (U} The maintenance ph
mented LY support personnel du T

sufficient nunbers of fully op 1 1 ZCH eguipments to sup-
port the exercise schedule. The initial efiforts of using the
ALM=-141 were directed to completely ecking installed ALQ-126s
to verify the total interface with *he ALR=-45/50 RHAW receives
and other aircraft systems providing blanking to the ALO-126.
Once the initial checks were accomplished, use of the ALM-141
was scheduled to verify continued integrated system perfor-

loscechy dewveloped and imple-
16 was Intended to provide

mance., A schedule was established such that no aircrz©+ went
longer than 3 days without an ALM=141 check. The ALM-141 wa

used every time there was a suspected failure and each i
AT=-120 was replaced in the aircraf=.

I-

o (U} Repeated checks with the ALM-141 indicated that
even after the initial problems were solved, there were zubse-
guent failures continuing to coccur at a rate which did not
decrease during the exercise. This points to the need For
continued periocdic checks with the ALM-14]1 Tast Set to mein-
tain the total installation performance. Testiing with the
ALM=141 will increase the inflight relizpility of +he ALO-125.

d. (U} A reduction in test time was attzined by the use
of antenna couplers. The ALM-141 tea; times with the antenna
couplers were approxXimately fifty minutes per aircraft to com-
plete the power out, sensitivity, technigue, and interface
checks. The use of the antenna couplers has proven to he an
effective approach for ensuring the ccomplete RF performance of
the system and interface with the other svstems in the aircraft,

304, (U) ALE-29 Chaff Dispenser. The ALE-29 sxperisncad very
few failures during the exercise. The A-6 aircraft sxperienced
no failures in any of the systems wiith the exception of =wo
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wiring problems. The actual A-7 aircraft failures included
three dispenser failures, four programmer failures, four con-
trel box failures, and four wiring failures for a total of
fifteen actual failures with five reported failures that were
A-799's, Seven failures occurred due tec improper reset during
system loading.

305, (U) ALE—-d4]1 Chaff Dispenser Pod

L

a. (U) The performance of the ALE-41 during the EWJT was
very good. Ten pods were repeatedlv used during the lsngth of
the EWJT with two reported hardware failures. A program oon-
trol chassis wire problem was discovered initially with one
pod and was corrected. A broken take-ur reeli on one chaff
cartridge was discovered halfway through the exercise with no
repalr possible due toc a lack of spare components. The opera-
ticnal fazilures were defined in terms of how many chaff car-
tridge per pod did not properly dispense chafif. These were
rated from zero to s1x failures per pod.

b. (U) Chaff dispenser failures included cases where indi-
vidual cartridges in a pod failed and cases where all six car-
tridges failed, Failures of a single cartridge were generally
caused by a chaff roll jammed in its cartridge or a torn poly-
ester film in the roll. Failures of all six cartridges were
caused Dbv:

(1) Power or ccntrel problems in the aircraft prevent-
ing the application of electrical power tc the ped or,

of pGWET to the pod before
th £fZ, ©Qf thas one-
WIT El% axperienced at

(2) Inadvertent application o
flight, completely jamming the pod w
hundred-four pod flights during the
least cne cartridge failure per pod.

...

=
=g
i

c. (U) The primary maintenance action reaguired on the
ALE-41 is the reloading of the pod with chaff after a mission.
This requires unloading the six cartridges from the pod; clean-
ing the pod, loading chaff rolls inteo the cartridges, and then
relocading the cartrideges into the pod. This procedure was per-
formed with the pod either on or off the aircraft. The re-
loading was much easier with the pod off the aircraft and this
also minimized chaff spillage near the aircragft. Averace time
to reload a pod off the aircraft was thirty minutes for a two-
man team. Rapid turn-around reguires a sufficlent number of
trained personnel, Very rarcid turn-arcund results i1f six car-
tridges are preloadsd with chaff rolls before the ped reloadine
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operaticn starts. To do this, an adequate inventory of spare
cartridges 1s redqulred. BSpecial tools are reguired including
a chaff cartridge stand and hand tools to adjust the chaff
rolls and cartridges in the pod.

306. (U) Ceonclusions

a. (U) The reliability of the ALQ-126 appears to be guite
high. The mean-time-between-£failure of fifty-nine hours, while
not equal to the factory-demonstrated MTBF of one-nundred and

1fty hours, derives from a real operational (nonshipboard) and
maintenance environment and as such may be more realistic. The
failure rate appeared comparable to other ECM systems.

. (U} The Selfi-Test function of the ALQ-126 nust be used
carefully because several variables affect the ocutcome. Pri-
mary power fluctuations, timer status and the operation of
other aircraft systems may each cause an lncorrect no-go and
possibly cause unnecessary malintenance effort to be expended.

c. (U} Testing of ECM systems by using system level tests
which reguire no aircraft interface disconnects 1is a desirable
testing technigue, This is particularly true because system
status may be radically degraded during interface reconnects
after testing is completed. This technigue also reduces test
time drastically.

d. (U} The maintenance philosophy for the AIQ=-126 should
require a complete system RF and aircraft interface test co
ducted after any maintenance affecting the ECM systems and
a periodic schedule. The test schedule should be bhased up
discovering the installation failures wversus unit failures.

e. (U) ECM system maintenance conducted during the EW
met rather stringent recuirements for the cperational svs
and aircraft. This was evidenced by the fact that few in
failures occurred. The majority of failures wers found du

a high reliability during the operaticnal flight situation.
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SECTION 4

CONDUCT OF THE TEST

401. W Description of EW Mixes. The £flight tests were con-
ducted to determine the relative effectiveness of nine air-to-
ground electronic warfare mixes employed in support of tactical
strikes into SAM and AAA defended areas. The basic strike
force consisted of three diwvisions of four aircraft. Four IRON
HAWND, four chaff corrider and/or three EA-6B aircraft were

added, as reguired, for each EW mix. The nine mixes were the
following:
a. W@ Twelve strike aircraft without the aid of ECM or

chaff. This was the baseline, cr no ECM condition, estab-
lished to evaluate other mixes.

b. M Twelve strike aircraft employing self-protection
ALQ-126 ECM and ALE-29 chaff. USAF strike aircraft used
ALQ-119-10 pod.

c. W Twelve strike aircraft employing self-protection
chaff and ECM plus four IRON HAND (ARM] aircraft.

d. @ Twelve strike aircraft employing self-protection
chaff and ECM plus three EA-6B S0OJ (Standoff Jamming) aircraft.

e. @# Twelve strike aircraft employing self-protection
chaff and ECM plus four IRON HAND and three EA-BB S0J aircraft.

f. @ Twelve strike aircraft emploving self-protecticn
ECM and chaff plus two EA-6B aircraft escorting with the
strike force and one EA-6B S0J. (This mix was not flown by
the USAF.)

g. W Twelve strike aircraft empleoying self-protection
ECM and chaff plus four IRON HAND, two EA-6Bs escorting with
the strike force and cone ER-6B 80J. (This mix was not flown
by the USAF.)

h. Wy Twelve strike aircraft not employing self-protection
ECM or chaff, but accompanied by four chaff corridor seeding
aircraft.

i. | Twelve strike aircraft employing self-protecticn
ECM and chaff and accompanied by four chaff corridor seeding
alrcraft.



402. W8 2ttack Scenarics. Two types of attack scenarios were
used. One assumed a deep penetration inte hostile territory
reguiring overflight of one defended area to reach a target in
the other, then egressing back through the first area. The other
scenarlico assumed a shallow penetraticon, a target in one defended
area, with egress essentially by the sheortest route cut of
defended airspace. In either scenaric attacking aircraft simu-
lated delivery of conventicnal ordnance. See Figure 4-1 for
examples of each scenaric. This figure alsc shows IPs used

by USN and USAF attack forces. Test planning reguired four
strike missions per flying day, two by each service. To mini-
mize sortles and save fuel, a concept was devised to complete
two strikes on the target for each strike group launch. USH
aircraft carrying sufficient external fuel were able to restrike
without air refueling. USAF aircraft inflight refueled either
pricr to the first strike or between the two strikes,

403. W@ Elue Force Tactics. This section presents a summary
of USN and USAF Blue Force tactics, There were no joint USH
and USAF missions.

a. WM USH. &Strike formation composition depended on the
EW mix/scenario being flown. All formations used the standard
Alpha strike formation with sections employing a cruise separa-
ticn initially and moving inte an Alpha configuration inbound
to the terminal threat area from the IP. Figure 4-2 shows in-
dividual aircraft positicns within the strike force formation.

(1) Alpha Conficuraticn. The Alpha strike formation
positiconed aircraft in a balanced finger four within a division
with the divisicn in staggered trail. During appropriate EW
mixes, IRON HAND sections paralleled the strike group leader
on either side of the lead division. When escort was used,
the two EZ-6Bs paralleled the strike group, one on each side,
in trail and below. The &lpha secticn formaticn positioned
the wingman 200 feet aft, 400 feet abeam and 600 feet below
his leader.

{(2) Chaff Fcrmaticn. The chaff corridor seeding forma-
tion positioned the seeding aircraft 750 feet abeam each other
at staggered altitudes and 6-7 NM in front of the strike leader,
as shown in Figure 4-3,

{3) Standard Ingress. The strike force departed the
IP at 18,000 to 20,000 feet MSL at 390 KTAS, divisicn in Alpha
strike formation, with onboard DECM in Receive mode. Approcach-
ing the S&M envelcope ECM was placed in Repeat mode or left in
Receive mode depending con the type of EW mix being flown.
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Divisions maintained a staggered formation with mild jinking
but no weave. Divisions did not accelerate prior to roll-in.
Alrspeed was based on maximum range fuel considerations appli-
cable to the test and is not considered optimum for penetration
of any actual threat area.

{4) Chaff Ingress. On chaff corridor missions the
strike force entered the SAM envelope in trail Alpha formatiaon
with the strike leader 6-7 NM in trail aof the chaff seeders.
The strike force maintained position inside the chaff eorridor
using onboard radars to aid in determining corridor boundaries.

(5) Target Area. 1In the target area and when appro-
priate to the EW mix being flown, once inside the SAM envelope
individual aircraft dispensed ALE~29 burst chaff at pilot option
basec cn RHAW indicaticons. In the target area the strike force
executed division roll-ins on prebriefed individual aiming
points. Delivery simulated conventional ordnance dive toss
using 45° dive and 500 KIAS. Minimum recovery altitude was
3300 feet ACL.

(6} Egress. Section integrity was maintained at all
times with division integrity maintained if possible. Division
leaders were responsible for maintaining the strike leader in
sight and rejoined their divisions with the lead upon exiting
the target area. Speed was then reduced to 390 KT2S. The
mission terminated upon exiting the SAM envelope.

(7) IRON HAND. Tactics used by IRON HAND aircraft are
usually in response to ground air defense actions and deo Aot
lend themselwves to a specific description. The information
provided here describes the general situation.

(a}l Ingress: Approaching the Sal envelope IRON
HAND aircraft would simulate preemptive AGCM—d45 launch and “hen
maneuver to positions most advantagecus for reaction against
pessible threats to the strike force. IRON HAND aircraft also
provided threat warnings to the strike Zorce on type and bearing
of emitters.

(b) Target Area. IRON HAND aircraft would contin-
ucusly reposition for most advantageous AGM-45 launches against
weapons 1in the target ar=a. Launches were continued preemptive-—
ly and in response to radiating emitters. Section integrity
was maintalned. No simulated delivery of ordnance was made
other than AGM-~45.
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(c) Egress. IRON HAND aircraft remained in the
target area until the last strike aircraft was outbound and
then attempted to maintain advantagecus firing positions during
retirement with the strike force.

(8) Chaff Seeders. Chaff corridcr aircraft employed
the following tactics during the mission.

) (a} Ingress. After departing the IP, the chaftf
corridor division maintained a loose cruise formation 6 to 7
NM ahead of the strike force until directed by the strike
leader to assume seeder formation, as shown in Figure 4-3,
Approaching the preplanned chaff corridor commencement point,
the chaff leader directed his division to start drop. All
eight ALE-41 dispensers were in coperation simultaneously.

(b) Egress. After passing the target, the chaff
flight maintained section integrity to the boundary of the SAM
envelope, then proceeded to home base as a division.

(9) EA-6B. Each EA-6B ECM support aircraft egquipped
with five jamming pods flew two types of missions.

(a) Standoff Jamming., Prior to IP time, three air-
craft would proceed to 40 WM racetrack orbits aligned along
the strike force ingress route remaining outside the SAM en-
velope. Altitude differential between the EA-6B flight and
the strike force was wvaried between 3000 to 10,000 feet above
in an attempt to maintain alignment with the fire control
elevation beams. At IP time, the aircraft would commence
jamming and would continue until the strike force had departed
the SAM envelope on egress. The three aircraft were employed
as follows:

l. Aircraft One. The AIQ-99 system on this
aircraft was employed against the following early warning and
acquisition radars.

BAR LOCE - Two Band 7 pods were used in false tar-
get (12 CW subcarriers sweeping at 0.5 Miz/u sec) covering 150
MHz per transmitter to jam the twelve beams of the two BAR LOCK
radars.

FLAT FACE - One Band 4 pod was used with both trans-
mitters using narrow false target (sweeping at 1.5 MHz/usec)
covering 15 MHz per transmitter centered on the two FLAT FACE
frequencies. FLAT FACE radars were restricted to two fixed
frequencies and the EA-6B to narrow modulations to prevent
inadvertent jamming of the PRMS5-2,
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One aircraft assumed an SOJ position just outside the SAM enve-
lope. Meodulations emploved were basically unchanged from those
described for the 50J missions. CCI assignments and rate slewing
were used extensively.

b. (S) USAF. The formations used depended on the EW mix/
scenaric being flown and the distance of the strike force from
the threat area. The four following basic formations were used:

. Fluid Four. The standard fluid four formation was
flown by each strike £flight from IP to a point 5 NM outside the
known SAM envelope for all EW mix/scenarios. The flights were
spread line abreast for optimum leookout capability as shown in
Figure 4-4,.

I'luid Weave. At a point 5 ¥M from the known terminal
defense area, each flight of the strike force would assume a
weaving formation which provided continuous 260° visual cross
coverage and acceptable ECM resclution cell defense against
threat radars. This formation, Figure 4-5, was not used for
chaff corridor penetrations.

Pesolution Cell Weave. This formation was used exclu-
sively in chaff corridors since the 0.5 NM width of the corridor
did not provide adecuate maneuvering room £or the fluid or
wingman weave formations without losing the protection of the
corrideor. Pescluticn cell weave provided acceptakle protection
against tracking AAR and SiM threats while alloving the flight
to remain within the confines of the chaff corridor, as shown
in Figure 4-6,

Wingman Weave (also called the Element Weawve). This
formation was an additional option to the flula weawve and
would also be emploved inside the terminal defense area. This
formation also provided acceptable ECM resolution cell defense
against threat radars, but did not provide continuous 360 de-
gree visual cross coverage. This formation, Figure 4-7, was
not used for chaff corridor penetrations.

{(1l) Tactics

(a} Ingress. The strike force departed the IP at
18,000 feet MSL, 420 KTAS, with flichts in staggered trail in
fluid four formation with ECM pods in standby. At 5 NM from
the known terminal defense area, strike force lead would call
"accelerate, pods on/standby." All strike crews selected the
appropriate ECM pod transmit position for the ECM mix to be
flown as the lead flight accelerated to 500 KTAS, The subse-
guent two flights delayed acceleration slichtly to establish
the separation reguired for the appropriate formation, and
began to weave.
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USAF STRIKE FORCE FLUID FOUR FORMATION
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USAF STRIKE FORCE FLUID WEAYE FORMATION
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USAF STRIKE FORCE WINGMAN WEAVE FORMATION
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l. For all EW mixes except the chaff corridor
penetration, the strike force entered the threat terminal
defense area as flights in stacgered trail with each flight
using the fluid weave.

<. For chaff corridor penetrations, the strike
force entered the terminal defense area as flights in trail
with the first strike flight 6,000 feet behind the chaff laying
flight.

NOTE

Separation between the chaff flight
and the lead strike flight is based
on maintaining the strike ferrce
Wwithin the chaff corrider for test
purposes, and should not be consi-
dered optimum spacing for other
strike force chaff corridor penetra-
tions.

Each flight used the resolution cell weave cnce inside the
chaff corridor and attempted to maintain positicn until re-
gquired to exit in the target area.

(b} Targst Area. During the penetration of the
=AM envelcpe, flight leaders called for individual aircraft
within their flight to empleoy chaff contained in their speed
brakes, for RWR indications of a wvalid missile launch. Sixty
seconds before roll in, strike force leader called "60 seconds,"”
Regardless 0f the penetration formation used to this point,
all aircraft then maneuvered tc echelion away £rom the target,
stacked at 500 foot interwvals. Each flicht used a pod roll in
with individual aiming points. Delivery simulated a 520 KCAS,
45 to 50 degree dive toss ripple release at 14,000 feet MSIL,
(8,000 AGL) pickle, a 5g recovery, and a 4,500 feet AGL minimum
altitude. Each £flight planned a target pull off jinkinc maneu-
ver to facllitate rendezwvous and present randor mManeuvers to
ground defense.

(c) Egress. The same formations and tactics
employed during ingress were used for egress. When deep
penetrations into high threat areas were simulated, the strike
force was reguired {o edress along the same route as ingress
with the target as the turning point. Egress formation to the
exit point was flight line abreast fluid four. After eXiting
the terminal defense area, all aircraft in the strike forece
decelerated to 420 KTAS and aircrews returned ECM pod settings
tg STANDBY (if applicable).



404. W Chaff Dispensing Aircraft, The chaff dispensing
flight used four basic formations:

a. W rluid Four. The chaff flight departed the IP in
standard fluid four formation for optimum wvisual lookout capa-
bility until reaching the terminal defense zarea.

b. WM Chaff Dispensing Formation. At the strike force
leader's call of "accelerate, pods on/standby," the chaff
flight closed to the formation as shown in Figure 4-B.

c. @M rluid Weave. Inside the terminal defense area after
chaff was depleted, the chaff flight used the fluid weave for-
mation until the chaff corridor was re-entered or until exiting
the terminal threat area outside the chaff corridor.

d. W@ Rescluticn Cell ¥Weave. This formation was flown
when exiting the terminal defense area inside the chaff ceorridor.

{(l}) Tactics

(a} Ingress. The chaff flight departed the IP at
18,000 feet MSL at 420 KTAS, and maintained fluid four formation
1 NM ahead of the strike force from the IP until the strike
force leader called "accelerate, pods on/standby." At that
call, the chaff flight closed to the dispensine formation,
accelerated to 500 KTAS, began dispensing chaff, and selected
the appropriate position on the ECM pod contreol panel. At
500 KTAS, the predicted length of the chaff corridor was 60
NM. When simulating deep penetration profiles, chaff dispen-
sing began 60 NM from the deepest target. For shallow pene-
trations, chaff dispensing began at the terminal defense area
ingress point and continued along the egress route until chaff
depletion,

(b} Egress. After passing the target on a deep
penetration, the chaff flight would have expended its chaff and
would break in the cpposite direction of the strike force lead
flight roll in, passing the inbound strike force before re-
entering the chaff corridor for egress. O©Once inside the pro-
tection of the chaff corridor, the chaff £licht would fly the
resolution cell weave formation until <lear of the terminal
defense area. If the chaff flight could not re-enter the chaff
corrideor, the fluid weave formation was flown until clear of
the terminal defense area. 0Once outside the terminal defense
area, the chaff flight would egress in fluid four formation.
Because of fuel limitations, chaff seeders in EWJT turned off
target and proceeded on the most direct flight route to home
Dasa



USAF CHAFF DISPENSING FORMATION
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405. @ WILD WEASEL Aircraft. The WILD WEASEL. aircraft
maintained a fluid four formation from the IP to the terminal
defense area positioned below and in visual contact with the
strike flight. Inside the terminal defense area, the WILD
WEASEL aircraft maintained element integrity.

Tactics. WILD WEASEL tactics were reactive in nature
and canncot be predicted except in general terms, as follows:

. (a) Ingress. One element ingressed slichtly ahead
of the strike force and the second element ingressed with the
strike force. Each element attempted to maintain positions
between the strike force and the threats. The WILD WEASELs
also served as threat warning aircraft for the strike foree
providing information on the type and relative locations of
threat signals.

(b) Target Prea. Simulated SHRIKES and AGM-78
STANDARD ARMS were fired either preemptivelv (AGM-45 only) or
at radiating threat radars. Simulated CBU release was per-
foermed on wvisually identified radar sites. Inside the lethal
SAM envelope, WILD WEASEL elements attempted to fly in opposite
directions to facilitate rapid reaction to the threats. On-
board noise jamming was used to mask simulated ARM launches.
The radio call used toc indicate simulated ARM launch was
L1 EH GTGUH . e

(c} Egress. WILD WEASELs were normally the last
aircraft to egress the target area. They continued to launch
simulated ARMs and CBU-58 muniticns until ordnance depletion
for maximum possible simulated threat destruction and sup-
pressien. To the maximum extent possible, WILD WEASEL air-
craft continued attempts to maintain an optimum position
between the strike force and the simulated threat while pro-
viding the strike force with threat warning information.

406. M Red Force Tactics. BRed Force doctrine and tactics
were formulated from best available intellicence and repre-
sented, within test confines, actual methods of operation.

a. @MW ADWOC Target Assignment. The ADWOC was responsible
for deciding which SAM regiment would engage hostile aircraft.
Targets were normally assigned to regimrents using the fol-
lowing priority:




Strike Aircraf+

IROMN HAND -
Chaff Seeders

EA-6B

The ADWOC coorsinated the handoff of hostile aircratt from
one regiment to the other.

b. WP Reginent Target Assignment. onR receipt of
assignment from the ADWCC . too regiment wou.d assess the
= Lt |

availability and encacement status cf t& pattalions

rdina
and then direct one or more bat+talicns to “#n7age the target(s).
Normally, battalions were dirscted tC Bngage at maxinum range,
Fegiment assignmen+s o battalions usually contained firing
instructicns such as:

(1) Number of missiles and/or AL rcunds to be aexpended.
(2) Pange for radar turn-en or AAA cpen fire,
(3) Corrider within which engagement 1s to be limited.

<. * EMCON (Emissicn Control). Because of the possible
ARM threat, EMCON was closely adhered te by all SAM battalicns.
Fire contrel radars dié not transmit before thev were assigned
a2 target unless acquisition data was degraded due to ECM SUup-
Port aircraft jamming., Under these conditions the fire control
radar would turn on, search a predetermined sector for 10 to
20 seccnds and return to dummy load if no tarcet was detected.
This routine would continue every 5 to 10 seconds until a tar-
get was detected or battalion directed otherwise,

d,. MR ANTI-ARM “rocedures. When AEM aircraft ware de-
tected in the aresa, fire control radars would strictly adhere
to EMCON plus the follewing:

(L) If the fire control radar was subjectad to ARM
attack while engaging 2 target and simulated S2M's were in
flight, the SAM guidance officer would determine if sufficient
time existed for SAM impact orior to possible ARM impact. IFf
not, the radar was switched to dummy lcoad,

(2} The SXM radar was switched to durmy load upon
notification from another source (1.2., collccated AAR, ACO
radar, Regiment) that the radar was under ARM attack. This
procedure was used when the radar was unaware Of imminent
ATRM attack.
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407. W9 sunmary of Blue Forces Sorties and Flying Hours.
The follewilng 1s a summary, Dy Service and airCraft type, of
the Blue Forces sorties and flying hours. '

a. @A Pretest range calibration, Red Forces and White
Forces training missions (3 Sep 1974 thru 9 Oct 1074)

Sorties Hours
USH
A-7B/E 76 217
A-6E 20 B5
EA-6B 22 56
KA-3 7 14
Subtotal 125 J5F
USAF
F-4D 77 230
F-4E 31 54
F=1050G 16 22
KC-=97 19 5H
Subtotal 143 364
Usa
UH-1B N/A 811
Total 268 1527

b. @ EWJT Phase II Main Test (10 Oct 74 - 22 Nov 74)

Sorties Hours
USHN
A-T7B/E 487 1161
A=6E 163 417
EA-6B 123 249
KA-3 17 38
Subtotal 790 1865
USAF
F-4D 464 1242
F=1050G 60 77
KC-97 124 380
Subtotal 648 1609
OsA
UH-1B N/A 564
Total 1438 4128
Grand Total 1706 5655
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SECTION 5

DESCRIPTION OF MATERIEL

501. '.. Blue Forces Aircraft. The following Blue Force
aircraft were used in the roles and numbers per mission indi-
cated:

a. W strike Force

%

USN - 8 A-7B/E and 4 A-6E
USAF - 12 F-4D

L. @@ IRON HAND or WILD WEASEL (ARM)

USN - 4 A-TE
USAF - 4 F-105G

c. @ Chaff Corridor Seeders

USN - 4 A-TB/E
USAF - 4 F-4D

d. W support Jamming

USH - 3 EA-6B [S50J and EJ (Standoff Jamming and Escort

Jamming) ]
USAF - 3 USN EA-6B (SOJ only)

502. @ Aircraft EW Eguipment. Airborne ECM equipment used
by the Blue Forces was as follows:

a. "p Strike Force
UsN A-TB/E

1 ALQ-126 DECM, ALE-29 with RR-129 chaff,
ALR-45/50 RHAW

USN A-6E
2 ALQ-126 DECM, ALE-29 with RR 129 chaff,
ALR—-45/50 RHAW

USAF F-4D

1 ALQ-119-10 DECM noise pod, 1 APS-107 ERHAW
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b. W4 IRON HAND or WILD WEASEL (ARM)

USN A-TJE

USAF F-105G

Strike configuration plus two captive
ATM-45 SHRIKE. Each aircraft was allowed
to simulate four SHRIKE firings.

1l ALQ-105 DECM/noise blister

1 APR-35 radar acquisition and analysis
system

1l ALR-46 ERHAW

2 captive ATM-45 SHRIKE. Each aircraft
was allowed to simulate four ARM firings.
Two aircraft simulated AGM-45 and AGM-78,
Two aircraft simulated AGM-45 only.

c. YW Cchaff Corridor Aircraft

USN A-7B/E

USAF F-4D

Strike configuration plus 2 ALE-41 chaff

dispensers with 6 rolls each of RR-171
chaff

Strike configuration plus 2 ALE-38 dis-
pensers with 2 rolls RR-156, 2 rolls of

FR-167B and 2 rolls RR-163 chaff in each
dispenser

d. WM EA-6B Support Jamming Aircraft. ALO-99 jamming

pod configurations are provided below.

(1) Standoff Jamming Only (one aircraft).

T™wo Band
One Band
One Band
One Band

7 track receiver pods (E/F Band)
7 exciter pod
4 pod (C band)
2 pod (A band)

(2) Escort and/or Standoff Jamming (Two aircraft).

dircraft One

Two Band 9 pods (I band)

Cne Band € pod (G band)

Two Band 7 exciter pods
Aircraft Two

Two Band 9 pods

Two Band 8 pods

One Band 7 exciter pod



503. @ Red Forces Radars. Listed below are descriptions of
simulated threat radar equipments. Figure 5-1 gives geograph-
ical locations,

a. ‘ Early Warning. Two BAR LOCK type radars were used
as the primary source of early warning information to the Inte-
grated Air Defense System. Each of these radars has six sepa-
rate beams on six different frequencies from 2700 to 3100 MHz.

Medium altitude detection range of an A-7 size target is about
175 NM.

b. @M Acquisition

(1} AN/MSQ-T8. This is a simulation of the Soviet
SPOON REST A aguisition and early warning radar operating at
about 159 Miz. Medium altitude detection range of an A-7
Slze target is about 90 NM. This system served as the aqui-
sition radar for the Springdale Regiment FAN SONG B and E
SAM systems and provided a backup early warnine function if
needed,

(2) AN/MPQ-T7. This is a simulation of the Soviet
FLAT FACE acguisiticon and early warning radar operating from
830 to 890 MHz. Medium altitude detection range of an A-7
slze target is about 125 NM. This system served as the aecgui-
sition radar for the Springdale Regiment LOW BLOW with a back-
up early warning function when needed,

(3) AN/MPS-35. This is a simulation of the Soviet
FLAT FACE with the same operating characteristics as the MPQ-T7.
This system served as the acquisition radar for the Tonopah Re-
giment LOW BLOW with a backup early warning function when needed,

(4) Two additicnal SPOON REST Eype acguisition radars
were located in the Tonopah area and provided inputs to the
Tonopah Regiments FAN SONG B and E SAM systems,

c. ” Surface-to-Air Missile Radars

(1) AN/MPQ-T1

(a) This system has the capability of simulating
the Soviet FAN SONG B, E, or LOW BLOW systems. Two systems
were used to simulate FAN SONG B cperating from 2900 to 3100
Miz with a maximum tracking range of 50 NM. The maximum mis-
Slle range for this system is 19 NM and minirmum misslle range
is & NM. One system was located in the Tonorah area and the
other in the Springdale area.
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{b) One system was used to simulate the FAN SONG E
cperating from 4900 to 5100 MHz with maximum tracking range of
35 NM. The maximum missile range for this system is 27 NM and
minimum missile range is 5 NM. This system was located in the
Springdale area.

(¢) One system was used to simulate the LOW BLOW
(SA-3) operating from 92100 to 9400 MHz with a maximum tracking
range of 20 NM. The maxirum missile range for this system is
12 N¥ and minimum missile range is 3 HM. This system was lo-
cated in the Springdale area.

(2) AN/MPQ-47E. This is a simulation of the Soviet
FAN SONG E SAM system. Comments apply from AN/MPQ-T1/FAN SONG
E above. This system was lccated in the Tonopah area.

(3) AN/MPQ-52. This is a simulation of the Soviet
LOW BLOW (SA-3). Comments apply from AN/MPQ-T1/LOW BLOW above.
This system was located in the Tonopah area.

(4) MPQ-XX. Two of these systems were built by the
Naval Weapons Center to simulate tracking and missile guidance
radars associated with the Soviet STRAIGHT FLUSH (SA-6) with a
maximum tracking range of 17 NM, The maximum missile ranage
for this system is 12 NM. The minimum missile rande is 2 NM.
One system was located in the Tonopah area and the other in
the Springdale area. A NIKE acouisition radar was used to si-
mulate the acquisition portion of the STRAICHT FLUSH. No track-
ing or missile miss distance data is available from this simula-
tion. It is to be considered as a signal radiating in space.

d. u Anti-aircraft Gun Control Radars

(1) AN/MPS5-9. This is a simulation of the Soviet FIRE
CAN fire control radar used with 57 mm, 85 mm, and 100 mm anti-
aircraft gquns. This radar operated from 2700 to 2900 MHz with
a maximum radar tracking range of 20 MM. Two MPS-9s were lo-
cated in the Tonopah area, one near the target complex and the
other collocated with the FAN SONG E. Two other MPS-9s were
located in the Springdale area, one near the target complex and
one collocated with the FAN SONG B.

(2) AN/M-33. This is a simulation of the Sowviet FLAF
WHEEL fire control radar used with 57 mm anti-aircraft guns.
This radar operates from 8500 to 9600 MHz with a maximum track-
ing range of 24.7 NM. Two M-33s were used, one near the Tonapah
target complex and one near the Springdale target complex.
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(3) One special system was built by the Naval Weapons
Center to simulate the Soviet GUN DISH fire control radar used
with track vehicle mounted quad 23 mm guns (25U-23-4). This

radar operates from 14,500 to 15,300 MHz with a maximum track-
ing range of 10.8 NM.

504. WM Red Forces Command and Control. The following is a
summary ©of the Red Force Command and Control structure.

a. WM Early Wwarning Net. The early warning radar net
was responsible for maintaining surveillance of all aircraft
operating within and around the boundary of the defended area.
Each radar was assigned an area of responsibility for tracking
and reporting all aircraft activity to the filter center,

b. . Filter Center. The filter center received, consol-
idated, and evaluated the early warning data and provided the
air situation picture to the ADWOC (Air Defense Warning and
Operations Center). Identification of friendly and hostile
tracks was accomplished and formed into a composite air situa-
tion manually plotted in the filter center. Tracks of hostile

targets were passed to the ADWOC and an air situation broadcast
was made to field units.

c. WM ADWOC. The ADWOC was responsible for operational
control of air defense. Target assignment and the decision to
commit weapons systems were made by the ADWOC.

d. ' Mr Defense Regiments. Two regiments, one defend-
ing the Tonopah area and the other defending the Springdale
area, received assignments from the ADWOC and delegated targets
tc SAM battalions and AAA batteries in their area of responsi-
bility. Four SAM battalions in each target area received
assignments from the appropriate regiment and were responsible
for engaging all assigned ingressing and egressing hostile
aircraft. Seven AAA batteries were responsible for point de-
fenses and a barrier defense function when required. ARA bat-
teries were subordinate to the S7M battalions.

505. (U) White Forces Instrumentation. The instrumentation
systems used during Phase II EWJT were divided into the fol low-
ing general tabulation:




+UNCLASSIFIED

Reference Tracking Systems = Long and shcort range

Event Recording Systems - Ground radar event data
- Aircraft event data
- Audio recordings
- Scope photography
- Meteorological recordings

Flield Intensity Measurement Array

a. (U} Reference Tracking Systems

(1) Long Range Reference Tracking. These systems pro-
vided a record of Blue Force aircraft flight paths from IPs
(Initial Points) to penetration of the terminal defense area.
The area covered was donut shaped with approximately inner and
outer radii of 25 and 150 NM. Two systems were used, the AMV
(Area Monitor Van) and the AMS (Area Monitor System). Both
systems consist of an AN/TPX-46 IFF interrogator set, an air-
craft position recorder, and a visual track data display capable
of handling 40 targets simultanecusly. Both systems transmitted
data to the TOCC (Test Operations Control Center) at Nellis AFB,
Nevada. Data transmitted was aircraft range, azimuth, height,
identity and time of day. 1In addition to the AMV and AMS, IFF
inputs were received from several FBRA sources in the test area.

(2) Short Range Reference Tracking System. Blue Force
aircraft position recording inside SAM coverage was accomplished
using the RMS-2 (Range Measurement System)., B&RMS-2 uses multi-
lateration techniques toc obtain precise position data for 30 or
more aircraft fitted with a special pod discussed in a subseguent
paragraph. The system will determine position from ground level
to above Z0K AGL in X, Y, and Z coordinates with an accuracy of
approximately 3 meters in X and Y and 10 meters in 2. The EA-6B
did not carry an RMS-2 pod due to EMI and station limitations.

(a) RMS5-2 Operational Elements. The RMS-2 system
consists of the following elements:

L. One C-station (Control Station) containing
the central computer and operating equipment. The C station
exercises command and control of the RMS-2 system.

2. Eighteen to twenty-three A stations posi-
tioned at known ground locations. On command of the C station,
selected A stations interrogate airborne pods, receive the pod
response and relay pod data to the C staticon. The A station
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transmits a range pulse to a specific aircraft pod and meas- .
ures the elapsed time until the pod response is received.

This time interval, translated to distance, is sent to the C
station. Distances from three or more A stations to an air-
craft pod are then used by the C station computer to determine
precise aircraft position. Update and recording of position
information was accomplished every guarter-second on each Blue
Force strike aircraft.

3. The third RMS-2 element is the MICRO-B pods
hung on individual aircraft. One small, solid state MICEO-B
unit is mounted inside a USN APX-82 pod shell. Receiving and
transmitting is accomplished by an antenna similar to that used
for TACAN mounted on the bottom of the pod. The unit can be
suspended from any bomb rack (14 inch suspension) and regquires
28 volt DC aircraft power. The basic function of the MICRO-B
pod is basically a transponder which reacts to pulses sent from
ground A stations.

(b) Use of RMS Data. The RMS-2 was the primary
system used to determine true aircraft position. After certain
computer technigques are applied to the data, the EMS-2 and the
fire contrecl radar target position will be virtually the same
in a no ECM environment. Measurement of target position dif-
ferences between RMS-2 and the fire control radar in an ECM
environment can be used in evaluating the effectiveness of ECM
systems and tactics.

b. (U) Event Recording Systems. 3Six different types of
event recording systems were used in addition to meteorologi-
cal data provided by USAF weather personnel at Nellis AFE,
Nevada.

(1) GEIS (Ground Event Instrumentation System) and
PBS (Portable Battervy 5et), These two systems perform essen-
tially the same function. The GEIS is the newer of the two
and 1s the primary system used to collect and record data on
the performance of early warning, acquisition and tracking
radars as well as human events that occur at these radars and
other points in the command and control chain. The system
collects and records the following data:

(a) Mission identification code
(b) Real time

(c) Up to thirty-two different radar and ECCM
functions or switch positions such as mode of operation (search
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or track), guidance on, high or low PRF, use of FTC STC, MTI,
etc., and radar on and off times. -

(d) Target position data from SA-2 and SA-3 radars.

(e) Peceived signal strength, both average and peak,
from up to four radars.

(£) Entries from up to five Automatic Event Recorder
(AER) units. The AEP unit is discussed helow.

(2) AER (Automatic Event Recorder). The primary purpose
of these units is to input data to the GEIS concerning human
functions occurring at all levels of command and control. An
observer uses a keybnx to enter codes for RED FORCE decision
making, manual tracking, assignment of track numbers, assignment
of targets, weapon status and other elements of the human func-
tions in a manual air defense system.

(3) Audic Recordings. Multichannel voice recorders
were used to record the early warning radar and the communica-
tions nets for fire control radar, air/ground, and test opera-
tions control. One track of each recording contained range
time. Portable voice recorders were used to record pilot/crew
comments in selected aircraft not normally eguipped with audio
recording systems.

(4) Scope Photography. Thirty-five millimeter still
cameras were used to photograph the displays at all radars not
equipped with video recorders. Photographs, containing range
time, were made every 10 seconds. Video recordings of SAM ra-
dar displays, also showing range time, were made at radars so
eguipped.

(5) F-105 (WILD WEASEL ARM) Airborne Recorder. F-105C
aircraft are equipped with the AYH-1 (ARRSE-100) recording sys-
tem. Thirty separate items of information are collected from
the aircraft flight instrumentation, navigation systems, com-
municaticns eguipment, ACM-45 system, BHAW, and ARM (Anti-ra-
diation Missile) acquisition receivers.

C. (U} EA-6B EXCAP Airborne Recorder. EA-6B EXCAP air-
craft are eguipped with the UNIVAC 1540 MOD & recording system,
Information is collected from the aircraft navigation systems
and ALQ-99 tactical jamming systems., Navigation information
extracted from the recorder was used as the primarv source
for aircraft position rather than data from the RMS-2 pod
carried on other strike force aircraft. This was done pri-
marily because the EA-6B ALQ-99 Band 4 pod jamming severely
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degrades RMS-2 pod performance. In addition, employment of
five ALQ-99 pods on the EA-6B leaves no open stations for ex-—
ternal carriage.

d. (U) FIMA (Field Intensity Measurement Arrays. These
systems were used to monltor and measure the RF radiation
level over the test area. One site was located in each target
area eguipped with RF signal analysis egquipment to measure fre-
quency from 150 to 15,000 MHz, determine bearings to the signal
sour'ce and measure relative signal power levels and modulation
type. When necessary FIMA systems were used to troubleshoot
simulations and effect expeditious repair. Information was
recorded on magnetic tape and scope photography.

506. (U) Communications. A combination of mobile and fixed
leased facilities and government equipment was used to link
the two target areas on the Nellis ranges with the TOCC at
Nellis AFB, Nevada. In addition, intra-site and intra-ToCC
communications were provided., A total of over 68 vcocice cir-
cuits and 14 high-speed data circults were used.

a. (U) Lonc Line Communications. A microwave system was
used to transmit volce and data between the target areas and
the TOGCC.

. (U) Intra-Site Communicaticns. The microwave system
also provided 1lntra-site communicatlons in the Tonopah area.
U.5. Army field communications egquipment and personnel prowvided
intra-site communications in the Springdale area.

c. (U) TOCC Internal Communications. All data and voice
circuits were terminated and distributed within the TOCC at
Nellis AFB. A leased key system was used for inter-communica-

tions inside the TOCC.

207. (U} Data and Collection Reduction. The data reduction
effort was divided into three main areas: data collectien,
real-time processing, and monitoring and postmission process-
ing. The Xerox Sigma 3 computer with associated high speed
printers, plotting equipment and real time displays, all loca-
ted at Nellis AFB, was used for data reduction work.

a. (U) Data Collection. Automatic data cgollection was
accomplished using the eguipment described above. Manually
collected data was logged using White Force observer personnel
at all radars, command and control areas and at Blue Forces
operating bases.
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b. (U) Real Time Processing and Monitoring. Real time
displays of textual data and graphics were not available for --
the major portion of the test. The ability to maintain gquality
control of incoming data and report quick-look mission results
in real time would have been desirable. Subsequent to comple-
tion of live testing, the real time capability, including the
capability to replay EWJT missions, is now in operaticnal use
and can be used for limited analysis.

'c. (U) Post Mission Processing. Two forms of data are
produced for each mission. First, a series of tables are pro-
duced showing all events which occurred during the mission.
These contain information such as aircraft position, number
of SAM engagements, ECM/ECCM actions, radar tracking data and
reference system data. Second, a series of color coded plots
show aircraft tracks as taken from reference systems and Red
Force radars.
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SECTION ©

SUPPORTING ACTIVITIES

§01. (U) USN Tactical Units. All aircraft, aircrews, ground
support egquipment and personnel, except KA-3 tankers, opera-
red from NAS Lemoore, California, under the direction of COM-
LATWINGPAC. Tanker operations in support of the EA-6B were
conducted from MNAS Alameda. The following units participated:

VA-34, NAS Oceana - 5 A=EE

VA-46, MAS Cecil Field - 4 A-7B

VA-52, NAS Whidbey Island - 4 A-6E

va-72, NAS Cecil Field - 4 A-TB

vAQ-134, NAS Whidbey Island - 5 EA-6B

VA-192, MNAS Lemoore - B A-J/L

VA-195, NAS Lemocre - 8 A-TJE

CVWR-20 and CVWR-30, NAS Alameda - ¥a-31 as required.
602. () USAF Tactical Units. Strike and chaff aircraft,
aircrews, ground support equipment and personnel operated from
vellis AFB, Nevada. ARM aircraft, home-based at Geocrge MAFB,
california, staged from Nellis AFB as reguired. Air National
Guard KC-97 tankers operated from 5alt Lake City Airport under
direction of the parent windg. Other units were under direc-

rion of the Tactical Fighter Weapons Center at Nellis AFB.
The following units participated:

g8 TFS, Holloman AFB, New Mexico - 24 F-4D
561 TFS, George AFB, california - 6 F-105G

136 ARW (ANG), NAS Dallas, Texas - KC-97 tankers as reguired

603. (U) U.5. Army Tactical Units. The 10th Aviation Battalion,
Fort Lewis, wWashlngton, provided UH-1B helicopters for movement
of personnel and supplies throughout the Nellis Range Complex.
Operations were conducted on a daily basis from Nellis AFB, In-
dian Springs AFB and Tonopah Airport. Helicopter airlift pro-
vided the only support to numerous remote instrumentation and
radar sites inaccessible to land vehicles.
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