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AMSEL~RD=NV-SE-EWD (SFAE-AV~AEC/25 Apr 1%%4) (70-1ir) 1st End
Mr. R. Paolella and Ms. P. Lum/x446%7 and x43211
SUBJECT: Falilure Analysis on Crash Damaged Electronic Equipment

{4 NAY m

Director, Survivability Equipment Division

FOR PM-AEC, ATTN: SFAE-AV-AEC, 4300 Goodfellow Blvd. St. Louis,
MO 63120~1798

1. A damaqed\éLQ:&ﬁ%rjammer was handcarried from PM-AEC St.
Louis, MO to Survivability Eguipment Division, Fort Monmouoh, NJ
by Mr. Q. Rodriguez via DA Form 4137 to perform a failure
analysis of the damaged equipment with certification by the
participants.

2. Prior to performing any failure analysis photographs of the
damaged "ALQ-144" ,was taken. As shown in the photos, the so
called damaged system is not a damaged system but a destroyed
subsupport assembly, which is part of the transmitter, T-
1360A/ALQ~144A, a major component of the AN/ALQ-144A. The
analysis was performed and the following damage assessment is
being provided:

a. The subassembly and the remaining attached parts, motors,
encoder discs, start relay EMI filter, harnesses, lower portions
of source, and modulators were burnt to the extent that a failure
analysis could not be made other than what was observed.

b. The subassembly was definitely part of AN/ALQ-144A. The
lower portions of the infrared source, the low and high speed
modulators and by the part numbers verified the A configuration,
verified by the photos.

c. Thers were no particles, pieces and/or parts of the low
speed modulator lens and of the outer window assembly which in
essence is glass (silicon), was to be found with the remanence
submitted.

d. There was no card cage which housed the 4 major circuit
card assemblies (cca) (which included reprogrammable c¢ca, A9) and
the Estimated Time Indicator, even though the motors, filter,
ete., were still intact. The cage screws were sheared and only
the small bracket was remaining which seemed odd.

e. There was no bottom cover and any parts there of for
analysis. No attachment screws inspection doors nameplates, etc.

f. There was no operator control unit.

g. The subassembly was disassembled and photos were taken of

components.
the P CERTIFICATE

I cortify that ¥ am the Records Custodian for the Accident lavestigation Bowrd i
convened 1o investigale the crash of two U8, Army Black Hawk helicopters inthe noj-
fly zone in porther lrag on 14 Apil 1994, aod that this is » e and accurate copy of -
the recard which is kept i1 my records sysiem. / :

.7

""fﬁ=—" y
IS My T4 wn,uf?.{il'mxm, Capt, USAF, MSE |
D Evidence Custodian, lacirlik Alr Base, Turkey 4




AMSEL~-RD-NV-SE~-EWD {SFAE-AV-AEC/25 Apr 19?4} (70-1r) 1st End
Mr. R. Paolella and Ms. P. Lum/x44687 and X43211 :
SUBJECT: Failure Analysis on Crash Damaged Electronic Equipment

g. The subassembly was disassembled and photos were taken of
the components.

3. The analysis was performed and certified by Mr. R. Paolellsa,
Ms. P. Lum, Mr. H. Oshel and SGT A. Conlin, NV&ES Directorate.

4, 'The POCs for this action are Mr. R. Paolelia and Ms P.‘Lum.

5. CECOM Bettom Line: THE SOLDIER.

L OD. Gis

ROBERT W. AUMUELLER
/65«Qire¢tor
Survivability Equipment Division
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DEIPARTMINT QF THE ARLY
MEAZCUAATIRS, VI AISY COMMUNCAHING LI ESTAGNICT COURAND
AESLARCH, DIVILGHMENT & INQINFERIND CENEDR
MORY YHGN 3 ZLACIAONME S{HIONY RIARSTORATE
P FONT AIMMOU IR, mtx JEASRY DFPss-3508

REPLY 10
ATTEHYOH OF

12 MaY 1934
ENSPL-RO-HV-SZ-RFCH  (70~1¥)

MEORNELY FCR Cormander, F4=AIC, AITHN: SPAR-AV-ASC {ml. Thoamas £, Rolrdckar)
4300 Gegdfelleow Blwd., St. Louds, 3"33 £3120-1798

SRTECT: Failure Amadysis on Crash Cowaged Elec‘cxmic Eaipment

*y

i. he fallure investigation on the @-&59?/%39{\?} Digital Procassor frem
- aizmrnmlmmae-zsosemmwm Dun to the savere cordition
of the procossor, cparaticn eculd not ba verdfisd. mmtmmmth
photagrachic iiluatratm iz syailable upon mmt A Irled stommery
mm.rgmapmatmimismwmmlw

Z. Mmﬁtmmmizmsommwamimmw

cooporerts (i.e. ultraviolst Programmable Raad Only Mesowy (OVPROMs) and

Plactranically BErasable Programrable Read Only Memeey (EZFPRCMs)) (nbagratod

circuita (ICs) wers avtracted, This eparation was perfomed {n & diffarent

marer frem that of the procssscr in nircraft tall mmber §7-26000, in attept

to mm:lm the Cperational Flight Progyram (OFP) and mittar Tdartification
Cxta (EID} Scftware varsions of the processor. ,

3. mtatmmiticnc:ﬂwwmmmwwm&mmtwmm
fuzed to each of thelr renpaetive civosit card aspembliss. Beteicatlon rom
mmmmmwmicanymmmmmmmm in
lien cuthing the pins on each XC. :

4. mmmmmmumorﬁwm tha chipa wers directly
Placed on: the aprropriate DATA /0 adternal interface sdaptar. Ths DATA I/C
was Interraced remcialy with a Perscnal Computar (K‘.} Jondod with PROMLINK
Boltuara,

5. mm:mmmmhmmmmw {2 el UI2} ware
saccesstully veavered, Mmmmm@mmmmtaf
known chackeams for OFF 20.9, there is a degren of probability that the
alroyaft was equippes with tha covrect vers mozmtmgmrwafmum

ENJAPR-35A(V) 1.

6. Amamwmmmmmmiwmwmm
unsuocassiul. The cauna of fallure of the Its was u direch refult of
the inta;m heat shich led to the malting of mimx:{;m/mmi coating
matorials, !

o &, mmmmmaunmngxatm,itmhewmmmt
& label/sticker wag locatad on the Usar Data Module (ITM) cover at the time of
the crash. It 18 the cpinion of the writar that the label was most probebly
the confidortial idantitication isbel on the mmm.

F i

1’5’7’72‘??
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5 22 MAY 1004
AFSEL~RO-HV-FE-RFW
SUBJECT: Frilure Aralysic on Oagh pamaged zlw!rmuc Bpuiptant

7. Basad on the OFF version helng identifiod an Wsim 20,9, intorsystem
eparation and kresn carpatibilitiss between OFF and RID software wrawns; and
tho presonce of a shadowing effect from a burmed contidential label, tha EID

dara progrewed in the WM was, most peodably BID 018 or 017.

8, For Aurthar informaticn please contact Mr. Juhn :;ei.ny, at commarcisl (500}
B44~2917, DEN 995-2917 located at Bight vision & Blactronic Sensars
Directorate, ,

9., CECOM Boltom Line: INE SCIDTER,

. ééé — i&@w

&:wiwbiuty m;uigmmt Divioion

-
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DEPARTMENT OF THE AIR FORCE

HNADGUAKTERE ABKOMAUTICAL SYYTENS CERTLR (Al
WRIGHT.EATY ERSOM AN FORCY BASE, ONID

6 Apr %

MEMORANDUM FOR PROJECT MANAGER, AVIATION BLECTRONIC COMBAT
ATIN: COL THOMAS E. REINKOBER
EFPAR-AV-ABC
4300 GOODFELLOV BOULEVARD
ST LOUIS MO 63120-1798

FROM: VWL/AAAT
2185 Avioniecs Cirele
Vright Patterson AFE OB 45333-7301

SUBJECT: Failure snalysis on Crash Damaged Electronic Equipment -
INFORMATION MZMORANDUM

1. The subject equipment was picked up from your crganigation in

Bt Louis MO on 23 Apr 94 and brought te the Navigation and Information
Transmiszion Branch (VL/AAAL), ¥Wright Laboratory, Vright Pattersen

APB 0B to perform a failure analysis.

2. On 26 Apr %4 3t 0800, technical experts from WL/ARAL, the

4950th Test ¥ing, and the Mational Air Intelligence Center (NAIC) had
gathered 1o perform the reguired f[ailurw analysis. Upon opesing the
sealed package, 2 charred masy ¢l electromizs and pelied petal was
observed by all. Still pictures snd a video vere takenm during chis
time. The "equipment” was identified as a RT 1518/ARC 164(v) and an
Airborne Intercor Panel, melted together. It vas not poasible to
ascertain the opsrational mode of the radioc since many of the controls
had burned/melted awvay. The hundreds digit of the lrequency appears ta
be set at "I The remaining digit settings vere Indererminate. The
togele svitch position an the AIC panel, from lefr to right, are: wup,
up, down, up, up, dowvn, and dovn., Details en the funcriomality nf these
gviteh positions are heing pursued. A sketch of the squipment with the
relative posirioning of the remaining switches/centrola, photos, and a
copy of the video ean b= made svailable upon reguest,

3. The equipnent will be protectad in a locked safe until disposzition
infarmation is receivad from the Safety Board., If there are additional
guestions, please contact me at DSN 7BY-3453 or My, Diane Summers on

DSN 785-4947.
5zyug,¢£>£mn fg‘:zah"

BUTSON, Chief
Cenmuniaarians Technology Section
System Avionice Divigion

17 i 98
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DEPARTHMENT CF THE AR FOACE
AR IMTELLIGENCE AGENCY

MEMOR.%%NDUM FOR AVIATION ELECTRONIC COMBAT
ATTN: SFAR-AV.AEC
Commander USACCSLA
: ATTN: SELCL-EP
' Tobyhanna Army Depot
ATTHN: SDETO-MC

FROM: AFCSC/CV .
230 Hall Bivd Ste 128 i
San Aﬂ%{)fﬁ:é TX 78243-7075

SUBJECT: Asalysis of KIT-1C, Serial Number Uhknown
- INFORMATION MEMORANDUM

1. The condition of the unit precluded any detalled analysis requested by Colonel Reinkaber,

- Project Manager, Aviation Electronic Combat. The lagic ¢ircuit card was charred and significent
components meited, Additionally, wiring was melted and fused so that any attempt to apply
power to the unit would have resulted in damage to the tester (8T-20).

2. The technical experts considered breaking the box open to determine the extert of the damage
1o the Power Conditiorung Assembly. No value would be added by pursuing i, as the heart of

the system is the logic card (E-GFN).

3. No determination ceuld be made as 1o the condition of the KIT-1C prior to the sccident. The
unit should have zeroized after loss of power end with the extensive melting of components.

4, We could not determune whether the unit had been turned on at the time of the accident. The
system power is controlled at the Control Head (IFF Control Box).

5. The six photographs depict {corresponding numbers on the back of each photo}
#1. Typical KIT~1C with a hand mount (without shock absorbing feet)

#2. Same configuration with KIT-1C installed, battery and fill port covers removed

. #3. Same configuration, covers on
#4. Same configuration, side view 5
FoNE o
. 1o
CERTIFICATE

1 certifiy that | arn the Records Custefian for the Acsident Investipation Board |
convened (o investigate G crash of two ULS, Aroiy Black Hawk helicopters in the no ||
By zone in northern Iraq on 14 April 1954, and that this is a true and acrurate copy of |, : . .
the recard which is kepl in my records systern. : Fraedom Thro ”9?7 %g:i&me

PN & ; 5 p } ;L

75 w;wm L. HARRIS, Capt, USAF, MSC | g L
Diate Evidence Custodian, Incirlik Aw Base, Turkey ] .

r‘_f }'_“



#5. Crash unit, KIT-1C in the shock mount, front/side view

#6. Crash unit, side/rear view

€. Points of ccntact at AFCSC/LMMLC are Me. Raymond Gamboa or Mr, Harty Frierson, DSN
977- 26?1!Cemm (210)977.2671. The Tobyhanna Army Depot peint of contact is SFC Denald
McRae, DSN 795-6893/Comm (‘71?) 854-6891.

~) |
TV LU frneons
ROBERT W, JENSEN, Colonel, USAF
ol Vice Commander

Attachments
1. Pictures

. ’ i / /
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O EAIRUSTIVELY QXAZLRET ITT LNy Av.iohie WLICH ool protrlies &
lvflestion of the oporutionel stifte ©F the RAU/ARN-1C0D{V) ot who tine of
thy Insident under invastigotien, The Iocus of the engincering
irvestloziion waz to determine whether the ANSATX~1GDIV) was powered

TTWE
cmoand if #w, whoeither or not MODE 4 wes excratiensl at the tice o
troident, An oanzlyedls ©f pultiple cooponente of thoe ANARDH-LO00{Y)
sonsluded that the Lux waszs suziested to an electricesl bvereuyrsss evant
[EDSY, Tha EOZ evert could have ccourred on weapon inpact, A/T inpect
vith the ground or during the ensuing 2irc. Baesd on the analyple of
the phyzizal evidenca recoveresd it is the concluslon of tho
KN/APX=IC0 (V) engineering investigstion tezm that the AN/APE-L00(V) wsan
povared on at the tiza.of the 208 irncidont. The investlgaticn inte the
M2DE ¢ epersticnal etass has proven to ba incenclusive in proving 1f
HODE 4 wee operctiopal at the tinme of the ECS inocident. Somo evidangs
existe that indicates & MODE &4 caution condition was not present at the
time &f the EOS5 incidant. A MORE ¢ caution condition would be precent
if there ware m AMN/AFE-100{V) KODE £ hardwera failure or Lf tho code:
entered into the AN/APY-100 were incompatible with the interrcgator
cefes,

n. eendition as received: eos FERRIIMINARY EXNGINEERLNG IRVESTIGATION
REPCRT OF THR AN/AFX~-L00(V) REZOVERED FACM US ARMY UE-6D § B7~26000°
datsed 4 Mey 1954, attached hasrete,

C. Cbservationg of oparztionzl condivion: gee "PRELININARY ENGTREERING
INVIESTIGATION REPORT OF THE AN/APY~100(V) RECOVERED FAOM US ARMY UH-E&O
% B7-26500" dated 4 Mav 1%94, attached herets.

D. B¥pedient repairs perforned: see "PRELIMNIKARY ERGINIIRING
IHVESTIGATION RIPORT OF THE AN/APK-10D(V) RECOVERED FRON US ARMY UA-50
§ B7~28D000" duted & May 1994, attachad hereto. ; i
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1. Rl Frlp wowss resnly gelev flocetnd on BAn ghoosing
2. AT=Fi _rmouss seepis olavoine sonss Gledo

The TL pevar seoply x&‘c} c;;;z_a” gircraft power to tha LN/APEN-L0G(V)
L7 powar SUpply azsoollyY. When the mustar Guﬂ rol switoh Ls placed in
tha "Kowm a*“, Hstandky®, or ¥fnsrgency" position, the Kl reley
anorgizga, and «?Bvdu aircrafe powey 1o spplied to the A7 powst supply
via Fi contacte AI-Az. A7=£1, a 65 vdc zener dlods with a 1.5 kilowstt
peeX pawey reting, ile en the «23vée line &t the lrput of the A7 powar
guzmply and 1o directly corneoted to the +28vde A/C powey supplied by
the Ki relay Al-AZ contachs., Ki-21 dieds provides a ghunt to ground Loy
any excessive voeltage translents that may oocur an the alrcralt +28vic
panav supply line. Bcanning slectroen mic csoopic examination of a crose

ehien of the A7-21 diode ravealed it hed bean 6ub‘acied te & high
vol*ago ghort durstion Lransiert via the «zovdo 1in9; 21y contsste
R1-A2 ¢f K1 puwsr supp.y Wers rezoved and examined w ‘** &
staresticroncepe and soanning elsctron micressopa, and except for zoze
heas éa:age ware relatively vmigimes, indieating that theeoo nerzmally
orpen contacts vers cloaed at the time the high veltage transient

ntered the AN/APE-100. In tre closed pesition (power on) Ai=-aZ
zontects wewld have provided 2 path for the trensisnt Lo the A7-Z1

irda. Had the contpots basn opan {power off) at the Tize the tranmsiont
sczurred and the transjient sroed between thase contacis the contasts
would havo exhiibited evidence gencletent with the translent arc. As the
contacts wvare nornal ir adpearance it can be safaly assumad Al-A2
contects were clogsd ard therefore pover was asplied to thae RNZAPN-100
st the tima of the EOE incident. The avidence presented hece doon not

isecriminate becwesr tha varisus power on states l.e. "Hormal®,
HSrandhy", or MEImergency" az the ciprsult conditions are ldcntical for
all Three powsr on 3tates. In light of tho recoversd RWACE data theugh,
which indicates that the AWACS was tracking the two UH~60 via MODE 2
interrogetions, .and pupported by the physicel evidence described hereln
it zppeare ing ntrovart;bla thast the ﬁthW}-’GGfV) wag povered on in
the "Iorral® position e&f tha time of the incident under investigetion.

E.2 Engineering Report of MODE 4 operational condition of tho
KN/AFX-100(V) at lsaus,

The MAN/APE-100({V) MODLE 4 ecircuits were thoroughly eyamined viz the

achensties in an atrexpt to identify any aaﬂgaﬂenta nich could
ascertein the operational stats of MODE 4 at the ﬁim& of tha Incldent.

~
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e fosuc of 4he investigation then shifted ©n A7-R1, Lho MODE 4
wavnitlon roley,. 8ince thure wes np evidonce avall 51@ s macoriain ths
cparstleonsl status of MIDD 4 the dnvecticatdon of MORE & fatuzed on
deter:ininﬁ whether a NODI 4 paution condltion Lx_steﬁ AL the Timoe of
the L3 insidanst. A M2DE &4 cezuticon would ko pressnt undosr Lhe folliowin

V“dz”icws.

e. Ao AE/AFY~100{V) RODL & hardvere follure would energivte A7-31
and Xaep it ensrgized for tha durstisn of the mlssion
. &n invelid Interroyation duving the nission w~“l$ momenlarily

(2.8 wucundn) ensrglre A7+X: to provide z czuthion light te the 2/0
zlvizory panol.

Both of these scenaricos assupe Wia HODE 4 “AUDISw, DIIGHTT, WoUTH
“Lmnt panel switch was in the “Audio” oy “Light" positioen. In the noUTY
poaivion mo MODT 4 osutions would be provided, Tne results of the
engineering investigation ints A7-XL follows, Initlel ¢ieztricsl tast
¢f the relav indicated the reloy was in its normally gquiescent stats,
The nur:aily picgad centeclu were cinged and the nownplly open contacls
vers ompen, The resistance cof the norns=lly clozed coptocits messured looo
then 3 ehms. The il windings were shorted. Ths ¥l ¢l tercinel ves
BrTrTed to tho 3z dlicde lead, most likely becausn of lead deformation
zs a reoult of zochaniczl denage.
grerning elecoron nicrvkeore exanlnation wf the B2 #nd A2 leavas of tho
B2-%3 and A2-A2, the normally clomed ¢ontact palrs, revealed dauage, an
& result of the electrisezl gverstresgs ecen throughout the bo¥, that yas
¢erslstent with the conitcts being closed at the tire of thg incldent
i.c. ne MODE 4 cauticn sxisted.

Ev nod existe thet during the 2ire the Be-E2 and the A°—A3 montaﬂtf
wars 1Mn ha nerzally clesed position f.e, no MOLE 4 cauticn exieted.
Rraid e vasultivu fret the fire costed the in&*ca wf tha relay with

the sxcspuolon of t“& mating mrurface bezwae the and stop and the poliay
mwiﬁck arme En eSdition, melted vrganic mpateria)l fron the Interior ot
the relay flowaed into the relay srvitching mechanlsrm and eolidified,
holding the velay in lts iaactive atate 1l.e. no MODE 4 cautdon
exieted., Thsre wae no svidance whleh indicatsd the reley was
irnoparative due to uparelated fallurs pwiar to the ingident under
-rvastig&tian,

I.2. Enginearing report suzmary:
It is the conclusion cf the KN/APX=-100(V) engineering inveztigation

tanm that Lhe AN/APX<l0D{V) st lpsue was povered on ot the time of the
208 Incident. Thougk thers is no Gata avsilable that would conclusively
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rogitive yosgoneas tu a MT aclun &2 toin %ing of tha
inmigent,

2. The investiwetion inie the MOLDI 4 cautlon raley o2

indlcatlcn of a herdwere faliure or inooupatinlle codty uvn
have vezulted in @ MGIDE 4 csuitlon on the ANSREX-20D2{V) 2t 2hs time &f
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J-1a Failure Analysis, ALQ-144
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24 May 1994

MEMORANDUM FOR RECORD
SUBJECT: Have Quick I Capability - Aircraft 88-26060 and 87-26000

1. Eagle Fhght Detachment maintenance documents were reviewed to determine the Have Quick
I communications capability of aircraft 88-26060 and 87-26000 at the time of the accident.
Review included the DA Form 2408-17s (Aircraft Inventory Record) pertaining to each aircraft,
technical manuals, and input from technical experts.

2. The DA Form 2408-17 pertaining to 88-26060 indicates that the aircraft had a RT-1518/ARC-
164(V) UHF-FM radio set. (Atch 1, item 8) The last inventory was conducted on 1 Oct 93.
The RT-1518/ARC-164(V) unit 1s Have Quick II capable. (Atch 2)

3. The DA Form 2408-17 pertaining to 87-26000 indicates that the aircraft had a RT-

1167C/ARC-164 UHF-FM radio set. (Atch 5, item 8) The last inventory was conducted on 21
Nov 93. (Atch 3) The RT-1167C/ARC-164 unit is Have Quick I capable. (Atch 4)

ﬂa%v (' Seoun

Atch DOUGLAS C. SOUSA
1 - DA Form 2408-17 (88-26060) CW4, USA
2 - Aviation Electronic Combat Board Member

memo - Have Quick capabilities
3 - DA Form 2408-17 (87-26000)
4 - Extract from TM 55-1520-237-10
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1. AREA 2. SERIAL NUMRBER A AIRCRAFY TYPE 4. PAGE NO.|NG.OF PAGES

éuﬂv:szmév‘;;;f ﬁQUiﬂzﬁNY CHECK By ENTERING ?Hsi;ununa AND GRADE OF, THE p.:zdnns,{m PERFORMING THE INVENTORY,
ar Sikorsky Aircraft sgﬁ'}m ;is%/%f&/fﬂé—f’? th %’U%%M(ﬁfiﬁ% AL
ool s VK E N 2 s\ Bas S £ 80090 S il L g
i(f7,%{gf‘ggé2 5 AUG 1968 1;;/’/ ié? ééﬁ‘ﬁ 70 s /}2&/? £S5 193¢0 72 uin '

OA FORM 240817, | APR 61 L

HIIE SR AN {EIREL CURIDUISTY) DRIy

ISIN VS EED gt

COCKPIT RR-26060 UH-60A 1 .
':g‘ NOMENCLATURE :;qvo :wwnmf: CHecks LOCATION DR REMARKS
» & z § Fd 3 A 5 5 2 g 9 16 t9 2
First Aid Kit - - : Behind Pilot's & CoPilot's
1| 6545-00-919-6650 1o 12124212 12U 22212 (2] | seat
Fire Extinguisher - FR23-4-- RYRIRY,
-, _Z2 |11848, 3210-?{%555—883? vit Iy /L Ry CoPilot's Seat.
i Rarometric Altimeter - / ‘
» 3 {AAU-31/A-1 A PIRERrARARARAITINY JRRAY LH Side Instr. Panel
Barometric Altimeter - . [
: 4| AAMU-32A "‘r 44 ARiL j’ AIRERTRLEY, RH_Side Instr. Panel
e 5 lcrew seat - pasor-2 Y 1o 1%21212|F|2 12|22z Pilot & CoPilot _
REREE: ,
REp 3L 6_|Aircraft Clock - ARU-11A" |2 L2\ 22|21 2|1 |2-{ 2|2 | | s ri Side Instr. Panel
Shhia SsE eceiver/Transmitter -- 41, ‘ C
“hak isE 2 {RI1300/ARC-186(y) vl lalzl2 21z ]2l 2121243 Pilot's Seat Well
NS T - adio Set - e ' .
; g’? }’Eg% 8 |RT-1518/ARC-164(V) 7 i Jhpr { / IBYAR RH Center_Console
AT 5§ Interphone Contvol - ) i
gf? Iég g9 %g%ggégsge S— 1 ] f || f ? / / , { LH Center Conscle
2l 2B aritrol =y
@ o 10 [cesac SOl WA L L el e center consote
SN g Receiver/Transmitter - .~ ] { ,
NP -'g;wg; 11__|RT-11150/APN-209 RRrAN NLNVETENIN LH Side Instr. Panel
CiNE Bg Indicator Altimeter - )
SN gim 12 |10-1617C/APN-209 A WD e e U000 Tee sige tnste paner
AFgw

ARCRAFT INVENTORY RECORD T 38-750 |



HAT  QT- (5184 RT~[9505H
B Tisis RAT508 ®
H&X  Rr-11€7 (&) and RT-1168 (¢)

wot -t RT-GT RT-1146¥

1. These radio sets are basically the same. There are some minor &if ferences
required to satisfy Army requirements.

a. The RT~1167 faceplate is of different constructicn than the RI-1168
faceplate. The RT-1167 faceplate has grommets and & different channel
selector switch which enables 1t to be rain-proof. fThe RI-1167 actually gets
a rain test in the factory. The RT-1168 gets humidity testing only, ro rain,

b. The RT-1167 take command is an internal Jumper on the flex cable.
The RT~1168 brings teke command out on twe pins for the ugser to wire, Hence
the external hockup and the flex cable are different,

¢. The RT=1167 has a different volume control that can't be turned all
the way of £, That's what the Army wanted, '

.3. The antenna connecter for the RT- 116‘3 ig diffegrent from the one for
the RT-1168, One is TPS.and one is TNC, and I never can keep straight which
ig which. The RT-1167 cermectar {8 a l=nub bayonet, but the RI~1168 gonnector

+ BCIews on,

@. 'The RT-1167 has different audio settings from the RT~1168. These
are field adjustments, The RT-1167 is set at 0,39 volts for modulation and 50
milliwattts for receive., The RT-1168 is ser at 0.7 volts modulation and 240

milliwatts for receiva,

2. Let me know if you need more information, Point of contact i8 Me. Cheyy QA%‘&\.\&.&\
peEwN: 949%- 527 *

B T S o (1 JTreE ?’ﬁ’t’fffgﬁ
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@ UNCLASSIFIED ®

FAX FAX FAX FAX FAX FAX FAX FAX FAX FAX FAX

e ode de ok e ok ok o e e ok ke ok ok b % ol o ok ok W o e W e e e e e W ok kR AR

DATE 74 MAY 1994

OFFICE OF THE PROJECT MANAGER,
AVIATION ELECTRONIC COMBAT

ATTN: SFAE-AV-AEC

4300 GOODFELLOW BLVD

ST. LOUIS, MO 63120-1798

DSN 893-8527 COMM (314} 263-5527
DATAFAX: UNCLAS -~ DSN €93-1171/1172

TO. CW2 JOHN HALL -

PHONE NO:  8.011.49-6371-47-2887
DATAFAX NO: 4-011.48-8371-47.9530
FROM: COL THOMAS E. REINKOBER
PHONE NO: (314) 263-5527

THE FOLLOWING TRANSMISSION CONTAINS .2 PAGES EXCLUSIVE
OF THIS HEADER SHEET

UNCLASSIFIED

{2
& Qg 02 £Zied vEPL R



o ¢ UNCLASSIFIED ®

FAX FAX FAX FAX FAX FAX FAX FAX FAX FAX FAX
" * *

I EEEEERNENEEENEINIERIENENSMNEZSJENRSENEEN N % % *

DATE 18 APRIL19%4

* &

OFFICE OF THE PROJECT MANAGER,
AVIATION ELECTRONIC COMBAT

ATTN: SFAE-AV-AEC

4300 GOODFELLOW BLVD

ST. LOUIS, MO 83120-1798

DSN 893-5527 COMM (314) 263-85527
DATAFAX: UNCLAS - DSN 693-1171/1172

TO:  CW2JOHNHALL
PHONE NO:

DATAFAX NO: DSN 676-8061
FROM: COL REINKOBER
PHONE NO:  (314) 263-8527

‘ATTACHED IS A DIAGRAM OF BOTH HAVE QUICK | AND HAVE QUICK Hi. THE
-~ EASIEST WAY TO DISTINGUISH BETWEEN THE TWO HAVE QUICK RADIOS IS ON
THE SECOND SLICE, SYNTHESIZER/ECCM MODULE, YOU WILL NOTICE A WHITE
TRIANGLE IN THE UPPER LEFT HAND CORNER OF THE SLICE. THE ONLY OTHER

WAY YOU CAN DISTINGUISH IS ON THE NAMEPLATE ON THE BACK OF THE RADIO.

THE HAVE QUICK | WILL BE RT 1187C/ARC-184; THE HAVE QUICK ll WILL BE
AT 1518/ARC-164,

"COL REINKOBER

THE FOLLOWING TRANSMISSION CONTAINS 1 PAGES EXCLUSIVE
OF THIS HEADER SHEET

UNCLASSIFIED

S, STy 1€ DL VS +Z 168 pe rI/G0



. AREA 2. BERIAL WY MB ER ¥ AMECRAFT YYPE & T NO.|HO. 4
COCKPIT BY="2 60 00 UH-60A s oj. mhee
Y HOMENCLATURE ,,Q,;JQ aq&;:?u:a: checKy LOCATION OR RENAAKS
. - ; > e fvt2is lalsls|lryleislw|nin
eceiver/Tronsmitier - . :
’ RT-1300/ARC-186(V) RESPAPE P ARV 2|2 A2 R Pilot's Seat Well
Ui -FM Ruadio Set - X
B |nr-11670/ARC-16k NI NIViE f | AVATRIRL RH Center Console
Interphone Control -
9 _le6533/ARC NI IR IR AR N LH Center Console
B I
Interphone Control - :
10 1C-6533/ARC 1 1z / /; / f I HIRL RH Center Console
Recelver/Transmitter - ;
11 |RT-1115B/APN-209 NIRIRVARRY / RERIRIRE LH Side Instr. Panel
Indicuator Ai.imeter - . o
12 |10-1917A/APN-209 NIniEVAR [ / BERERINL RH Side Instr. Panel

VERIFY EACH EQUIPMENT CHECK B8Y ENTERING THE SIGHNATURE AND GHRADE OF THE PERSON PERFORBMING THE INVENTORY.

LGy By SINORSKY
113 SIKORSKY AIRCRAFY BI2

184 T A Zg?ﬂfff/é’g‘

‘w;ﬂé%%%ééf?%é L3400 12

!L ﬁt&awlfi JAN 1988

'.;,/ 7, )L 25mpvE

o ‘;f/f’;(;;w\wfg g

& il 9.2

{53?". L // 2 Ao 7

1310

Gt o i 1988

o L2 S GO

2D
Z2

-

» }

111}

GA FORM 2408147, 1 AFK 04

AIRCRAFY INVENTORY RECORD (Tm 38-750)

EXTRACT
I cenify that I am the Records Custodian for the Accident Investigation Board
convened 1o investigate the crash of twe U.S. Army Black Hawk helicopters in the no

flv zone is northern Irag on 14 Apnil 1994, and that this is 3 true and acourate extract

from

2LOO0 Mg torccod Bar o nts

L3

Ao

which is kept in my records sysiem.

2imay G

¥
o
i
w2

Evidense Cusiodian, Incirlik Alr Base, Turkey

Date
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DETAL B SELECTOR FREQUENCY ManUaL
SELECTCR 3 PRESET
SWITCHING - GUART
UNIT COVER- © BELECTOR

iy [
i I [e)
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DETAIL B
4};} (FREQUENCY

SELECTOR %
é QN HAVE QUICK)

AATQOD

DETAIL A
{SWITCHING UNIT}

Figure 3-6. UHF Control, AN/ARC-164(V]

3.45. Emergency Mode AM ar FM As Applicable,
a. Mode select switch - TR or DF.

. Freguency mode selector switch - EMER AM
or FM as applicable.

3.46. DF (Homing) Mode.

a. Mode select swuch - DE.

b, Frequency co ] selecr sgarch - MAN aor
PRE. )

247, Retransmission Mode.
Do a retransmission check as foliows:
NOTE

Do not disable squeich when retransmit
switches  are  in retransmit  positon.
Squelch level s used 10 key transmitter for

TeIransmission.

3. Establish two base unrelated

frequencies.

SIATIONS &)

b. Sei appropriate receiver-transmitier to desired
retransmil frequency.

¢. Place RADIO TRANSMISSION  sejecior

switch o radios 1o be used.

d. Estzbiish communication beiween base sia-
tions through aireraft radios.

e. Note that selected frequencies are heard Joud
and ciear and that received audio is present and clear at
each crew station.

3-48. S:iopping Procedure. |
Mode Seiector OFF.
3-49. Receiver-Tronsmitter Radio, RT-1147/ARC-164(V}.

Receiver-Transmitier Radio. KT-1167ARC-164(V}
(Figure 3-6) is an atrbomne. ulira-bigh frequency (UHF)
amplitude-modulated (am), radio transmitiing-receiving
{wansceiver) set. 1t contains a2 muliichannel. electroni-
cally tunable main transmiiter and recejver. and a fixed-
tuned guard receiver. The main transceivet operates on
any one of 7,000 channels. spaced in 0.025 MHz umits in
the 225.000 to 399.975 MHz UHF military band. The
guard receiver i3 tunable in the 238,000 10 248.000 MHz
frequency range with crystal replacement and realign-
ment. (Usually 233 000 MH2.} The radio set is primariiy
used for voice communications. An additional capability
for retransmission allows use of the radio set as a relay
hnk. Power 1o operate the ARC-164(V) radio is from the
dc_essential bus, through a circuit breaker, marked
UHF-AM.

CERTIVICATION GF EXTRALT
Tl GG st 3 P SO

1 reviewed

314 Chonge 14

decument.

Fram thal seurce dogument, 1 g
certifi the infannatios cot

4 1he iafarmmation conlained in this exiras, 1
~d hercin is a true and accuraie extract of that source

-

Tnaterd

it : " s :'*;
és.} n?;?({c;“" "aﬂsr'/»i" [ WA WL /fi*rw‘fhi’f&ﬁ,\,/

Date
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Table 3-1. Communicatien/navigation equipment (Sheet 1 of 2]

TM 55-1520.237-10

FACILITY

Intercommunicaion

FM communications

(If installed) [0}

FM comununications
(If instalted) (Y]

VHF
COMMUNICALIONS
(If instalied) [

VHF AM and FM
COMmMUNCations
(if installed)

UHF
communications

Tunable
diplexer

NOMEN-
CLATURE

Interphone control

C-6533/ARC

Radio set AN/
ARC-114A
VHE-FM No. |

Radio Set AN/
ARC-114A VHF-
FM No. 2

Radio Ser AN/
ARC-115A
YHF-AM

Radio Set AN/
ARC-186{V)
VHF-AM/FM

Radio-
Transmigter
Radio, RT-1167/
ARC-164V)
UHF-AM

Radio, RT-
LE6TCIARC-
164(V) UHF-AM

TD-1336/A

USE

Intercommunication
betveen crewmem-
bers and comrof of

navigation and com-

mupication radio.

Two-way voice
communications;
FM and continuous-
wave homing fre-
quency range 30
through 75.95 MHz

Same as No. |

VHF-FM. except no

horning is provided

Two-way voice
communications in
the frequency range
of 116,000 through
145 975 MHz

Two-way voice
comrmunications in
the freq range 30.0
through 87.97%9 and
116.0 through
154.975. 108.0
through 115.975 re-
ceive only.

Two-way voice
communications in
the frequency range
of 225.000 to
399.975 MHz

HAVE QUICK

Allows narrow
band use of guard
channei

RANGE

Stations with-
in helicopter

*Line of
sight

*Line of
sight

*Line of
sight

*Line of
sight

CERTIFICATION OF EXTRACT

1 reviewsd Tﬁ"? S W T M 2 -

docurient.
. y ~ Signatur
oA S Y DS 00 Hesg
FRYN Y

From that seurve dosument, Laxiracted the infarmation contzined in this extract. J
certify the information conpfindd herein is o true and acourate extract of that source

CONTROL
LOCATION REMARKS
Cockpit lower
console.
crewchief/
gunner’s sta-
tiong, and
woop Com-
mander’s sta-
1ion at center
of cabin over-
head with
" handset
Lower FM NG. 1 trans-
consale mitter may be
used only in hel-
icopters serial
No. 79-23273
and subsequent
and those heli
copters modified
by MOD 9%-122
and 99.122-1.
Lower
console
Lower Radio Set AN/
console ARC-115 may
be installed on
some helicopters
Lower VHEF-FM No. 2
console Provisional,
ECM opera-
{or's
station
Lower

console [R13]

¥ operator’s

station (25

Lower

console U}

Beneath seat

of copilot

Change 19



. Turm preset ‘c‘i o switch o desired FH02HAVE QT UIHO) S
cham*‘% wmbar. .
The HG system provides o jam resisians cenzbilin
d. Press and releass PRESET swinch. thraugh & frequency hopping technigue . Froo v hens
ping 18 a techrigue in which the frequency H;ﬁ. saedd for
£, L‘S:ng e soft lead tersablel pencil, record e & given channel I8 2wiomzucally changed & fome ram
guency sefocted for channel number vsed on card en fron common 1o the ransmitter ang receiver. The JEHTI SIS
panel. ance of the syaiem i dus 1o the automan? :‘:e;juem*;; E
changing and the pseudorendom pattern of e i
3-58. Reiransmit, " used. In order 10 defeat this communicalions $7€1m, !?‘i“
jammer must find the Trequeney bemng used. _:,r“ it and
Retransmission pfi‘l’l’liis the he}%mpier o e used as then predi;{ or find the next ffe(%uu;c}‘ T-» HaVE
an airbome relay link. To eperate as a refgy unit, gddi- QUICK medification adds the frequency horoing capa-
tional instalied equipment must be used {Figure bility. yet it does not remnove any of the previess czpabil-
3-8). uies of the radio. The HQ modified ;adioa TeIain e
standard, single freguency UHF voice mod: of opers-
2. Frequency - Select. tions. This is referred 10 as the normal mode. while fre- §
quency hoppme operation s called the anszjam (Al §
b. RADIO TRANSMISSION selector switch - mode. Several ingredients are necessary for successful
Szt 1o radio sels to be used, . system operations. These are: )
¢. Estezblish communication between gach relay a. Common frequency
radio in helicopter and its counterpart radio link terminal o
station by using appropriate JCS TRANS setector. b. Time svnchronization.

T 3-59. Guard (Emergensyvi Operation. ¢. Common hopping pattern and raiz.
2. MANUAL-PRESET-GUARD swich to

(-}‘i,‘ARD - d. Commaon pet number.

The common frequencies have been programimed §
into ali HQ radios. Time svnchronization is provided via §
UHF radic andror hardware by exiernal time distribution
system. A time-of-day (TODY signal must b=z received §
from the time distribution syvstemn for each tinme the radio
15 turned on. The hopping pattern and hopping raie are
determined by the operator inserted word-of-day {WOD1,
The WOD is a muhi-digit code. common woridwide 10 all
HAVE QUICK users. In the A mode, a communications §
channel is defined by 2 n2t number instead of a signal
frequency as in the normai mode. Before operzting i the §
A} mode, the radio must be primed. This consists of §
setting the WOD, TOD, and net number. The Al mode s §
then selected by placing the A-3-2-T knob to A.

1CS transmitter selector - Position 2

¢. Radio push-to-talk switch on evelic stick or
foot-operaied push-1o-talk switch - Press 1o alh.

3-60. Swpping Procedure.
Mode Sefecior - OFF.

3.60.1. Receiver-Transmitter Rodio, RT-1167C/ARC-
164(v).

Receiver-Transmitter  Radio  RT-1167C/ARC-
164(V} (Figure 3-6) has the same functions and capabili-
ties as the RT-1167T/ARC- 161 V) plus a HAVE QUICK V
mode of operation. Have QUICK is an antijamming 3-60.3. A-3-2-T Knob (HQ Only).
mode which uses a frequency hopping scheme to change
channels many times per second. Because the HQ mode a. A- Selects Al mode (Figure 3-6).
depends on a precise time-of-day, both HQ radios must
have synchronized clocks, b. 3- Allows manual selection of frezuencies.

CERTIFICATION OF EXTRACT
Lreviewed Tyl G5 -5 520 - 2T 3.4 e Chonge 16 3-18.1

From that squrce docoment, I extracied the information contained iy Uns sxrace, [
certifv e irfennaticn camx‘;‘?ﬁﬂihc Tein i a tnre and goeursie extract of that sousce
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Toble 3-1. Communiceiion/novigotion equipment [Sheat 2 {2}

NOMEN- CONTROL
FACILITY CLATURE USE RANGE LOTATION REMARKS
Absolute Radar Measures zbsoluiz o 1300 Tasirument
aitimeter Altimeter AN/~ altitude feet pang
APN.209
NOTES

#Range of transmission of reception depends upon many variables
including weather conditions, time of day, operating {requency, power
of wansmitter and altitude of the helicopter.

CERTIFICATION OF EXTRACT

Leeviewsd b 95 /G20 23220
From thal souree dovumens, | evirasted the information contnned in this extraci, %

certifyv the irfonnation conpined herein is a wue and accurse extract af that source

o gl C S, Change 18 3.4.1/3-8.2 blank)

Signas L¥v

2 ’fﬁd‘iﬂ NI L_i.u :?/ £ decachenl Boonl
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TABJ
TECHNICAL OR ENGINEERING EVALUATIONS

J-1
J-2
J-3
J-4
J-5

UH-60 Black Hawk 88-26060
UH-60 Black Hawk 87-26000
E-3B AWACS

F-15C 79-0025

F-15C 84-0025

J-1
J-2
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MENCRARDUM FDOR Froject FawﬁQuﬁf aviatien Elecirenic Combat
ATTi: BFAE-AV-REC, 4360 Goodifellow BaLlEVﬁ“ég
Stl LD&}&; IIO 5.}12 "3?98

SUESECT: &analysis of Electionic Transier Device, HiM-213

1. Tuo Blestronic Transfer Devices, KYK~13g, Serial Humbezre
20447 mng 32371 wora recsived for testing. Hagh RYX-13 wes
initially inspected to detezmine if key was stored in il
locations. Results of test are as follows:

SERIAL NUMBIR - 20447 ; 38971 .
FILL PCSITION | REBULTS LARELED REISULTE | LARELED

1 KEY 10 MAY REY 10 MALY

2 HONE BLANK XEY 144

3 NOxRE BLANK g KBY 140

g KEY 142 ; REY 154

5 KEY 14B . Ky 158

6 KEY . KEL KEY KEX

2. A test positicn was g8t Up using twoe Communicetion Scourity
Eguipment, ISEC/KY~58 and one Back-to-Back Test Sebt, §T-44. Key
from POBITION 1 of KyYk-13, Seriel wumber 20447 wa= lcaded into
the test positiun KY-Bds and communications were eetablished.
This procedurs wes followed using the kay siored in oach position
of both KYK~13s, cobtaining the sama results. . Key from Position 1
of KYK~13, Serial Number 12447 was losded in one KY-58 and key
form Position 1 of K¥K-13, Serial mumbar 28971 waa loaded irto
tha cther RYy-58 and communicatlouny were esteblishsd. This
procedure of loading oug XY-58 v th key fronm correspending
pogiticns of ong RYK-13 to other K¥X-13 was psriormed with
communications only bpeing established, using keys from position
6. Based on the anove test, the twu Elactronic Transfer bevices,
HYR-136 #re ovperational and perform withont mzlfuncilon,

CERTIFICATE
I eeruafy it | oamy the Records Custedinn lor the Accident [nvestigation Boned
comvened fo tnvestigate 1he erash of twe 158, Ay Blask 1awk helicopters b the no
fly rone 1 nesthere brag on 14 Apil 1954, .md that this is 6 True and Bxqursie Sopy of

thit recosd \slm.h 1% lu.pi e Y ratards \‘s‘-k!; Y

31‘4‘ §,..' / ShS :l‘tiﬁ F
l)k» Evidanee Custedian, Inttrhk Alr Base, Turkev
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FOR 'THE CONMURNDER:
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TAB J-2
UH-60 BLACK HAWK 87-26000

J-2a
J-2b
J-2¢
J-2d
J-2e
J-2f
J-2g

Failure Analysis, ALQ-144
Failure Analysis, APR-39(V)
Failure Analysis, ARC-164
Failure Analysis, KY-58
Failure Analysis, AN/APX-100
Failure Analysis, ARC-186
Failure Analysis, KYK-13
(See Tab J-1g)

J-2a
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Faxed Seuloy
AMSEL-RD-NV=SE~EWD (70~1r) 73 MAY 1894

MEMORANDUM FPOR Project Managar, Aviation Electronic Combat, ATTN:
BFAZ-AV-AEC-ILM, LTC D. Brineocn, 4300 Goodfellow
Bivad., £t. Louls, MO €3120-1798

SUBJEGT: Fallure Analysis on Crash Damaged Electronic Equipment

1. References

2. Your letter, 25 April 1854, SAB, reguesting a
certification of the failure analysis of subjact eguipment was
mada,

b. Ist Endorsement to your letter, ref. l.&, 11 May 18994,
SAB.

b. Second crash damaged AN/ALQ-144A, hand carried frox PM-
AEC to NVES Diractorate, 13 May 1994, for fallurs analysis.

2. This is to inform you that upon receipt of the second danmaged
AN/ALQ~144A, (which was actaully a transmitter and not an IRCM)
the visual obsaervation indicated that the assenbly, T-1380A/ALQ-
14d4A, was meinly intasct, but wvas extremely burnt , damaged and
dastroyed to the extant that a fallure analysis could not ba
deternined and/or made without a complete systam. The photgraphs
taken ©f the the trangnmittar varified this peonclusion, saa
enclosed photographs.

3. Gince a failurs analysis could not be made, a danaged
assespnment was performed on the assenmbly and alsc, on sene of the
major and critical individual components after it was
disassenbled. 3nclosed 15 the damaged reports with photographs
for your review and rstention.

4. The assassment wap perforred and certified by Mr. R.
Paclella, Ms. P. Lum and Mr. H. Oshel, KRVES Directorata, X44697,
%43211 and x44015, respectively, and that the reported reflacts
the actual damages found.

3. The POCs for this action are Mr. R. Paolella, and Ms. P. Lun.

Al M.

Encl ROBERT W. AUMUELLER

Director
Surviveability Bguipment Division

6. CECOM Bottom Line: THE SOLDIER.
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REPLACEMENT OF ACCESS DOORS AND COVER {Continued)

ﬂ INSTALLATION

g';a;ﬂace the cover

* With the connector tilter tacing you. place the
cover above the transmittar 5o 1he cover siot s
sbove the connecior/filter

CAUTION

Ensure cover 55 property skated o
vase assembly Unsested cover will
cause system overhgsling.

* inslall tha cover on the transmitier
* Tignten the three fasigners By turming them
clockwise

CONNECTOR
FILTER

im :um taszaners

.m—..r&_mmmmm i7-‘-.—- e A i R ok o b Ao e 8 R e B AT . WAl e

i
St

a Turn the transmiitar over angd reinatail it on the moynting posts. Then reinstall the source ang
upper sourte contact assembly (paragraph 4+191. («/

S,
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DAMAGE ASSESSBMERT REPORT ON AN/ALQ~144R

TRANBNITTRR, T~1380A/ALQ~144A

1. Beackground: The "damaged" transcitter was raceived 1) May
1994, fror PM~AEC, with AF rorm 52, dated 17 Apr %4, Tag Ne. 7113,
Eite F 1, AC F 87-26000, and stating ALQ~144 (V) IRCM. Prom the
trananitter nameplata the sarial number was #980CC, a major
component of the AN/ALL=144A(V)1. The records showed that i¢ wap
& spare fransnitter built new by Lockheed Sanders, Inc. for CECOM
spare regquiréements under cOontract no. DAABCT-83-C-8018. It was
then delivered and ghipped to A stock not as & system but as a
CECOM asset at Todbyhanna Arpy Depot, PA 237 Aug 19%2. At the tinme
of shiprent the Bstimated Time Indicator had 26 houts of burn-in
time.

2. The only compochent of the AN/ALQ-144(V) IRCH that was
dalivered to NV&EE Directorate was the transmitter assembly, for
failure analyeils. The other major compenente ,such a&s the
operator control unit (OCU), and transit/carrying cages, wera not
delivered. The transmitter was s¢ badly burnt and dapaged, even
though intact, that a faillure analysis could not be mada other
than to gay that with all the 4 Built In Test (BIT) indicatoers
not trxipped (normal operation), neant that ths system experisnced
an irnstantanecus total failure of slectrical power or the systom
pay not have been turned on. This could only bs varified the
position of the ON/OPP switch of the OCV which wes not available
and also by the setting of the IRCX circuit brsakers located in
the A/C ootkpit. 3ee¢ the photo of BIT indicators of the
transmitter upon recelpt and the BIT functions NORMAL versus

FAILURE shown balow:

10@®@®
oz . n p . o -
sl M‘_ el =

»
[ . —
indicator . Function Normai Matlungtion
HF Indicates whather the high HIGH FREQUENCY

i frequency modulator is oper-
ating properly.

LR Indicates whether the low
frequency modulator is oper-
ating properly.

EM Indicates whethet the source
tampearature is within the proper
ranga.
HT indicates whather the MIGH TEMPERATURE

transmitter operaiing tempars-
ture is within the proper range. -

e e e v v
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2. The lover protective cover had a pisrced hole about .720
inches in dianmetsr. When traced through another hole was found,
630 inches in diameter, in the fan motor outer duct dameging the
EMI filter of the motor. sSome sort of projectile ripped through
the cover and stoppsd at the motor. No Irsgments were found. 8ea
photo's. :

3. ALl circuit card assamblies (CCA)}., A6, A7, A8, and A%, were
badly 2urnt. The basic matarial startad to disintsgrate. The
thumb whael to reprograx the jam prograns was totally destroyed
and malted bayond recognition. It could not be detarmined what
jam program was set. The card cags assenbly vas coversd with »
thick, (about 1716 inches) of black residue, tar like looking
paterisl. The high/low speed motors, relay and BNI filter were
also coated with this material. Nothing was Coated externally,
however, when the cover was removaed the inside of the cover and
the cozponants were all coatad. No chemical analysis was made of
the coating. Ses photo,

4. Low gpesd nodulator lens ware totally destroyed., Mo lens
pieces were found. The uppsr and lower bearing asssmblies were
intact, Bsarings rotated and wvere not selzed. The alignment pins
en the upper bearing were sheared and ons on the lower was also
sheared. Buch a condition ¢suld affsct the torque of the moter
causing the aystem to INOF and the Low Freg. BI? to txip, if the
syntsn was operating. Bes photo’s.

§. High gpesd modulator siotted assenbly was distorted and a few
secticons were broken off., The bearing package lecksd good and
both bearings rotated fresly. 8me photo's.

6. Outer windew assembly support rods waere broken and distorted
in the same Airecticn as though something that was rotating hit
the aggembly. Thars wers no scraps marks on the top support
plate. If scrape narks wara present they indicats that the rotors
ars negativs pitched when striking the support plate. Again, no
pleces of any of tha panes ware found.

7. Two end axtrames of the IR source with two broken pieces of
the outer envelop wera tha only parts remaining of the assambly.
a0 photo's.

8. Considering the damage caused by the crash and fire, the heat
sink was etill intact. The Zetinmated Time Indicator was sc burnt
that oparating hours could not bs determined, Heo fuxther ‘
disassenbling was neceasary. 5es photols.

9., The transmitter will be repacked and Teturnad to PM-AEC, 8t.
Louis, MO NLT 31 May 1394.



TAB J-2
UH-60 BLACK HAWK 87-26000

J-2a
J-2b
J-2c
J-2d
J-2e
J-2f
J-2g

Failure Analysis, ALQ-144
Failure Analysis, APR-3%V)
Failure Analysis, ARC-164
Failure Analysis, KY-58
Failure Analysis, AN/APX-~100
Failure Analysis, ARC-186
Failure Analysis, KYK-13

(See Tab J-1g)

iy

J-2a

J-2b
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DEPARTMENT OF THE ARMY
HEADOUARTERS, US ARUY COMMUMCATIONS-ELEC TADNICS COMMARD
RESEARCY, CEVELOPMENT & ENGINEERNG CENTER
MIGHT VISION & ELECTROMG SENSORS LIRECTORATE
FORY MOMMCUTH, REW JERSEY $7703.5208

P,

REPLY IS
ATTENTHEN OF

AMSEL~RD-NV~-SE~RFOM (70-1x)

MEMORANDUM FOR Commarder, PM-AEC, ATIN: SFAE-AV-AEC (Col. Thamas E. Reinkober)
4300 Goodfellow Blwd., St. Louis, MD 63120-1798

SUBJECT: Failure Analysis on Crash Demaged Electronic Equipment

1. The failure anmalysis on one (1) of the two (P-1597/APR-39(V) Digital
Processors forwarded for investigation has been corpleted. Due to the severe
condition of the processcors, operation could not be verified. The report
notebook with photographic illustrations is available upon request. A brief
SImEnaATy axtlwm; the:plaﬁ of action is provided below.

2. The urm:: fm aircraft tail namber 00 was carefully dismantled and key
camponent (i.e. udltraviclet Programmable Read Only Memory (UVEROMs) and
me!:tronzc:ally Erasable Programmable Read Only Memory (EFPROMS)) intecrated
circuits {ICs) were extracted. This ¢peration was perfarmed in an attempt to
determine the Operational Flight Program {OFP) and Emitter Identification Data
{EID) Software versions of the processor.

3. Due to the cardition of the processor caused by intense heat the PROMs were
fused to sach of their respective circuit card assemblies. Extrication from
the (CA was perfarmed by cutting the pins on each IC.

4. In arder to read the cartents of memary of each IC, an interconnection
device was falwicated to interface the chips with a DATA I/0. 'The DATA I/0 was
interfaced remotely with a Persannel Computer (PC) leaded with PROMLINK
Software.

7
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5. Each attempt to recover software fram the varicus PROMS was unsuceessful.
‘The primary cause of failure of the ICs was a direct result of the intense heat
which led to the melting of semiconductor/conformal coating materials.

6. Based on shadowing effects as a result of a fire, it can be determined that
.a label/sticker was located on the User Data Module (UDM) cover at the time of
the crash. It is the opinion of the writer that the label was most probably
‘the confidential identification label on the UIM cover.

7. Based on the corditien of the first processor, recovery of software on the
! secord processor apoears slim. It is requested that further direction be given
todetaxmmeccnmof action of the second processar,
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AMSET ~RD-NV-SE~RF(M
SUBRJECT: Failure Analysis on Crash Damaged Electronic Equipment

B. The FOC at this activity is Mr. Jonn Reilly, X42917, Night Vision &
Electronic Sensors Directorate.

9.

CECXM Bottom Line: THE SCIDIER.

DAt

RCBERT W. AUMUELLER
Director
Survivability Bmipment Division



TAB J-2
UH-60 BLACK HAWK §7-26000

J-2a
J-2b
J-2¢
J-2d
J-2e
J-2f
J-2¢g

Failure Analysis, ALQ-144
Failure Analysis, APR-39(V)
Failure Analysis, ARC-164
Failure Arnalysis, KY-58
Failure Analysis, AN/APX-100
Failure Analysis, ARC-186
Failure Analysis, KYK-13
(See Tab J-1g)

J-2a

J-2b

J-2c



DEPARTMENT OF THE AIR FORCE

WRIGHT LABCRATORY {AFMC)
WRIGHT-PATTERSON AIR FORCE BASE, QHIO

3 May 94

MEMORANDUM FOR PROJECT MANAGER, AVIATION ELECTRONIC COMBAT
ATTN: C€OL THOMAS E. REINKCBER
SFAE-AV-AEC
4300 GOCDFELLCW BOULEVARD
ST LOUIS MO 63120-1798

FROM: WL/AAAT
2185 Avionics Circle
Wright Patterson AFB OH 45433-7301

SUBJECT: Failure Analysis on Second Crash Damaged Electronic
Equipment - INFORMATION MEMORANDUM

1. The subject equipment was picked up from your organization in
St Louis MO on 2 May 94 by Mr. Frank Hutson and brought to the
Navigation and Information Transmission Branch (WL/AAAI), Wright
Laboratory, Wright Patterson AFB OH to perform a failure
analysis.

2. On 3 May 94 at 0800, technical experts from the National Air
Intelligence Center (NAIC), the 4950th Test Wing, and WL/AAAI had
gathered to perform the requested analysis. Upon opening the
container, a charred mass of electronics and melted metal was
cbserved by all. Still pictures and a video were taken during
this time. The equipment was identified as an RT 1167B/ARC-
164(V) (i.e., UHF-only radio), an interphone box associated with
the RT, and a standalone interphone box.

The front panel control settings and discernable characteristics
of the RT 1167B/ARC~164 (V) were observed:

a. Frequency = 247.200

b. Preset = 16

c. Mode = Both

d. Volume = unknown

e. Squelch = unknown

f. Manual Squelch Pot = horizontal setting
g. Guard Squelch Pot = horizontal setting

CERTIFICATE
1 certify that 1 am the Records Custodian for the Accident Inv_est.i galiop Board
convened 1o investigate the crash of two U.S. Army Black Hawk helicepters in the no ]
fiy zone in northern fraq on 14 April 1994, and that this is a trae and accurate copy of [
the record which is kepl in my records system.
AL 7

VL7 P%X WILLIAM L. HARRIS, Capt, USAF, MSC :
Date? Evidence Custodian, Incirlik Air Base, Turkey | I i




h.
i.
3.

Load Switch
Bandwidth Pot

Synthesizer Module Serial No

= unknown
UnKnown
SN 18479

The frent panel centrol settings and discernable characteristics
of the interphone box associated with the RT were observed:

th O Q00N

ook e 0T

-

Monitor
Monitor
Monitor
Moniteor
Monitor
off}

Switch 1
Switech 2
Switch 3
Switch 4
Switch 5

Aux Switch

off)

Nav Switch

Volume

Transmitier Selector

Hot Mic

ID Plate Serial No

il I I I

g nu

CIl

cff

on

on

unkneown {(fleoat condition; maybe

unknown (flecat condition; maybe

on
mid way
unknown
off

SN 2083

The front panel control settings and discernable characteristics
of the standalone interphone box were observed:

.

*

[}

Pt R B D) MR RO YD

»

=

Monitor
Monitor
Monitor
Monitor
Monitor

Switech
Switch
Switch
Switch
Switch

LN s Lad N b

Aux Switch
Nav Switch

Volume

Transmitter Sslector

Hot Mic

Naticnal Stock No
National Stock No

Assembly)
Appears the face plate
inspection-—-screws on each side ¢of the face plate were

missing

a0 u H

I I R I |

on
off (sheared)

on

on {sheared)

on {(sheared}

on

on (sheared)

unknown

#1

of £

5821008717263 (RX/TX Subassembly)
5821008797579 {Plate, Panel

was removed prior to this

3. A sketch of the equipment, photos, and vide¢ can be made
available upon reguest. :
locked safe until disposition information is received from the

Safety Board.

4847,

The equipment will be protected in a

If there are additional guestions, please contact
the undersigned at DSN 785-2766 or Ms. Diane Summers at DSN 785~

DENICE $. JACOBS, Chief

CNI Concepts Exploration Section
System Avionics Division



TAB J-2
UH-60 BLACK HAWK 87-26000

J-2a
J-2b
J-2¢
J-2d
J-2e
J-2f
J-2g

Failure Analysis, ALQ-144
Failure Analysis, APR-39(V)
Failure Analysis, ARC-164
Failure Analysis, KY-58
Failure Analysis, AN/APX-100
Failure Analysis, ARC-186
Failure Analysis, KYK-13
(See Tab J-1g)
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J-2a
J-2b
J-2¢

J-2d
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DEPARTMENT OF THE ARMY
IOBYHANNA ARMY DENGT
11 MIDWAY ECAD
TORYHANNA, PENNSYLVAMA
BRALY YD ATTINTON S8 18466-5130
RLETOWMC =T i6 HMay 18%4

MEMORANDUM POR Project Manager, Aviation Rlectronic Combat

ATTH: SFAE-AV-ARC, 4300 Goodliellow Boulevard,

Bt. Loula, MO 63120.1798
BUBJECT: Analyeis of Material from Crash 8its
1. ©On initial ipspection of material it was identified as the
following:

4, Two each Cogmunication Security Iquipment TSEC/K¥-538 units

mountead with an Interface Adapter Z-AbQ (Exhibit A and B) which are
used for pacure radio communication.

b, One each Remvts Control Unit (RCU) Z-ABP (Bxhibit C) which is
used to remote the front panal controls of tha XY«5B,

Z. The condition of the units precluded detailed testing using tha
Automatic Test Equipment ST 88, All cireuit cards were charrad and
thera was significant maltiny of components.

3. An analyeis wes made on all switch settings for each axhibit.

Exhibit A:  EY-5E

FILl Bwitchs Pposition 1 (sgwitech wap bant & would not
. Turnj.

HODE 8witch: € (Cipher) position.
VOLUME Switch: Brakaen and would not turn.

QFF/ON/TD (Time Dalay) Bwitch: TD {Tims Dalay) and shaf:
waz missing.

AUDIO IN Switch: Turned fully clotkwise (maximum) position.
2500
DIPHASE DASEBDAND:; BBV (Baseband VINSOW)

FILTER Bwitch: 0OUT pesitioen.

b m:‘?, :,/y .{,;/_. . '7"'7‘75:::'_.7
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EDRTO-MC T
BUBJRCT: Anelysis of Material from Crash Site

¥TT [Push~to~Talk)t Burned out,

REMOTE/ILQOCAL Switch: In the REM (Remota) position.

Bxaibit Bt XY-SR
FILL 8witoh: Missing
NODE Switahir P (Plain Text)

VOLUMB Lontrol: Can net turn.

OFF/QN/TD (Time Delay) Bwitch: Can net sturn,

AUDIC IN Bwitch: Fully clockwise (maximum) position.

&=AHQ

BABEBAND Diphass Switch: DPV (Diphase VINSON)

PILTER Switch: OUT position.

PTT (Push to Talk) 8witch: Burned out.

REMOTE/LOCAL Switch: REM (Remote] position.

Exhibit €1 Renota Control Unit 2-ANFP

NODE 8witch: OP (Oparate) position.

PLAIK/CIPHEER Switch: C/RAD (Cipher/Radic) position with

PLAIN bhlocked.
DRTAY Bwitchs Down (Dealay OFF) position.
PILL Switch: Fosition 2.
POWER Bwitch: OFF poaitioen {down).

ZEROIZE Switchr Down with cover clossd (Kon-teroize)

position.

§. Vvisua: examination of the Remote Contrel Unit Z-AHP (Exhibit C),
powar awitch, found it in the OFF (down) position with its handla

broken (shsared} off. On a operaticnal Z~AHP, ons aust pull on the
power awitch handle (unlocking 1t} before moving it fornm the OFF %o

the ON pusition or Lrowm thg ON to the OFF position.
2

Cnca it has Laen
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BRSTO-MCaT
8UBJIBCT: bhnolyeis of Metsrial from Crash 5ite

moved to OF or OFF it lw locked Iinte those positions when the switch
handle i» relsassd. & taest was performed on a L-ABP (Exhikit D} by
striking the POWER switch with a hammer, while Lt was in tha looked ON
position. The force of the blow causad the switch laver t¢ be forced
to the OFF position and bending it. No conclusion could be made by
this test 1f the POWER switch on Exhibit C was in the ON position
bafore it was damaged.

§. The enclcsed photegraphs deplct ths following:
Paote #1; Front viaw of typical XY=88 with Z-AHQ Configuration.
Photc #21 8ide view of typical XY-38 with Z-AH]Q Configuration
Photo #3: ¥Front view of Z-hEP ( Remote Control Unirt).
Photo #41 Resar view of Spaech Security Bguipmaent TEEC/XY-58.
Photo #5:1 Pront view of Interface Adapter RAsssrbly E-AHQ.

Pholo #6: Exhibit A, Speeth Sscuriiy Egquipment TSEC/XKY~58 and.
: Intarface Adapter Aseenmbly Z~ABQ from crash aita.

Phote #7: Exhibit B, 8Speech Security Bqulpmant TSEC/KY-58 and
Interface Adapter Assambly 2~AEQ fram crash site.

Photo #B8: Exhibit €, Remote Control Dnit 8~ABP from e¢rasgh sitae.
Paintar, pointing to show power swlich.

Photo #9; Exhibit D, Ramote Control Unit Z-ABP uaed to determine
if power switch car be force to ofZf EoeitionQ
Pointer, pointing to the power switch.

6. Po.ints of contact at Tobyhanna Army Dapot arée M. Ray D, Meyar and
8PC Donald McRas, DSN 785«6880/6891 or Commsrcizl (717) BP4-E68B0/6B85).

FOR TRE COMMANDER

g Bnclno

Difsctor of Maintenanos
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PRELIMINARY ENGINEERING INVESTIGATION REPORT
CF THE
AN/APX-100(V) RECOVERED FROM US ARMY UH“EQ # 87-26000

A. Summary of Investigation to Date: After 600 manhours of intensive
engineering investigation at Naval Air Warfare Center, Aircraft
Division, Indianapolls from 27 April 1994 through 4 May 1994 the
AN/APX~100(V) engineering investigation team has been unable to arrive
at any conclusicns on the operaticonal state of the subject
AN/APX~100(V) at the time of the incident under investigation.

Because of some unexplained component ancmalies observed the
investigation is continuing at the component and micreocircuit level to
ascertain whether or not components of the AN/APX-100(V) were cn at the
time of the incident. A synopsis of the our investigation to date is
provided below. ..

B. Condition as received:

On 25 April 1%8%4, Mr. Ken Fafford, Code PMA*ZQ??? Deputy Program
Manager for the AN}APX-lGO(V), took custody of an AN/APX-100(V) (serial
number unknown} recovered from the crash site of US Army UH-60 ¢
87-2600. The APX-100(V) was transported to the Naval Air Warfare
Center, Aircraft Divisicn, Indianapolis (NAWCADI) for an engineering
investigation.

On 26 April 1%%4 an initial autopsy was performed on the subject
AN/APX-100(V) to determine what physical evidence remained which could
provide any indication of the operational state of the subject
AN/APY=-100(V) at the time of the incident and to document the
condition to the AN/APX-100(V) as received. The results of that
initial autopsy follows:

i. The AN/APX~100(V) at issue had been heavily involved in fire and had
received substantial structural damage to both the exterlior case and
internal assemblies. Based on metallurgical testing it is estimated
that the interior of the AN/APX-100(V) at issue was subjected to
temperature of 700 to 1000 degrees Celsius.

2. The AN/APX-100(V} at issue exhibited evidence of structural damage
as a result of physical impact.

3. All toygle switches on the AN/APX-100(V) at issue were so heavily
damaged by fire that it is impossible to accurately determine their
positions at the time of the incident. All mechanical detents and the
switch bodies of the toggle switches were lost as a result of the fire.

4, The majority of the MODE 1, 2 and 3A .push butten code switches are
intact. Filament analysis of the MODE 1 and 3A incandescent bulbs may
provide an indication of the status of the panel lighting of the |
APX-100(V) at the time of the incident dependent on the condition of L
the glass envelopes. The panel lighting may be controlled independent

CERTIFICATE
I sertify that | am the Records Custodian for the Accident Investigation Board
1 convened to investigate the crash of two U.S. Army Black Hawk helicopters in the oo

fly zon2 in northern Iraq on 14 April 1994, and that this is 2 true and accurate opy of
the record which is Kept 1n my records systern.

b 7 -
(S Wy B WILLIAM L HARRIS, Capt, USAF, MSC
Date {7 Evidence Custodian, Incirlik Air Base, Turkey




of the APX-100 power depending on the particular A/C configuration so
results of this testing may be inconclusive. Further analysis is
forthecoming.

5. The Master control wafer switch was not received as part of the
AN/APX-100(V) at issue. Analysis of this switch may have provided some
indication of the operational status of the AN/APX-100(V) at issue, as
it is the master power and control switch.

&. The antenna éivérsity toggle switch was not received as part of the
AN/APX~-100(V) at issue.

7. The MODE 4 code wafer switch knob and shaft were preseéent but the
switch contacts, detents and switch body were consumed by fire. With
cnly the knob and shaft remaining it is impossibkle to ascertain the
position of the switch at the time of the incident.

8. Kl chassis relay, which, when provided a ground by the Master
Control switch, provides A/C power to the APX~100(V) power supply was
recovered intact and will undergo further analysis.

Attachment 1 to this report contains exhibits 001 through 040, the
photographs taken during this initial autopsy.

C. Observations of operational condition:

Based con the conditions as received, there is are no expedient
repairs which can be performed on the AN/APX-100(V) at issue to
assist in determining the cperational condition at the time of the
incident.

D. Expedient repairs performed:
N/A

E. Engineering report:

The in-depth engineering investigation commenced on Wednesday 27 April
1994. The initial focus of the engineering investigation centered on
the K1 power supply relay, the MODE 1, 2, 3A code switches and selected
components from the AS BIT contrel card. The following is a
preliminary report of investigation of these components.

1. MODE 1, MCDE 2 and MODE 3/2 CODE SWITCHES

EXTERNAL VISUAL: Visual examination of the c¢ode switches while
still in the front panel revealed extensive heat, flame and
mechanical damage to switches. The left MODE 1 switch was partially
destroyed mechanically. The right MODE 1 switch was intact but
exhibited extensive heat damage. The MODE 2 and MODE 3/A code
switches were intact but exhibited minor mechanical deformation and
moderate heat damage. All the polymeric materials associated with the
switch assemblies - wire insulation, epoxies, plastic housings, etc.

g



- were incinerated and missing. The glass windows were intact but
badly burned.

The bulbks in the switches were intact but "deflated" by melting
of the glass onto the filament support assembly. Each bulb was
removed, documented and retained for subseguent examination.

X-RAY RADIOGRAPHY: X-ray radiographs were taken of a gocd
reference code switch set in each of the eight positions for a
comparison to the radiocgraphs of the switches at issue. The
radiographs show that the approximate damaged switch setting can be
determined by comparison to the reference switch. The POSTULATED
mode settings were ascertained in this manner and are listed below.

MODE 1:° X 5
MODE 2: 5 4 1 7
MODE 3/A: ©0 1 1 3

IT is important to note that these are postulated switch
settings due to the extensive heat damage incurred by the
AN/APX~100(V} at issue. The MODE 1 first switch setting was not
determined because of damage.

2. A7 POWER SUPPLY K1 RELAY

EXTERNAL VISUAL: The Kl power supply relay was removed from the
AN/APX~100 at issue and examined with a low power stereomicroscope.
Visual examinatiocn revealed that the relay suffered severe heat
damage and exhibited oxidation scale on the body. The solder seal of
the relay was open on one side due to melting and several of the
leads were displaced due to softening of the glass-to-metal seal.

X~-RAY RADIOGRAPHY: Radiography of the K1 relay was inconclusive as
to the cause of the failure. The radiograph did show that the
internal components were intact and approximately in the "as
manufactured" positions.

INTERNAL VISUAL: The relay was mechanically copened and examined
with a low-power stereomicroscope. Examination revealed that the
internal components were relatively unharmed, other than heat

damage. Each of the contacts was removed and exanmined with a
stereomicroscope and scanning electron microscope {(STEM). Examination
revealed that all contacts except the B3-B2 mating pair were ncrmal
in appearance. The B3~B2 mating pair exhibited localized heat damage
characteristic of arcing failure. Detailed examination revealed the
presence of arc spots and mclten/splattered metal on the B2 contact

that is commonly associated with high current electrical overstress
of the contact.

METALLOGRAPHY : The B3-B2 contacts were mounted in an epoxy puck
and metallographically prepared for examination with light and

-‘-‘v



electron nicroscopes. Metallographic and SEM examination revealed
that both contacts exhibited fused metal and heat-affected zones
characteristic of electrical overstress/arcing failure.

CONCLUSION: The K1 power supply B2-B3 relay ceontact mating pair
suffered a recent, high current, sustained electrical overstress
event, the source of which is unknown.

3. AS BIT CONTROL_CARD COMPONENTS

EXTERNAL VISUAL: Visual examinatlion of the AS BIT Control Card
revealed that the printed circuit card was incinerated and that the
microcircuits and discrete components were barely held in position
by the fiberglass laminate of the PWB. Transistors Q9 and Q2 were
removed from the assembly for detailed examination. The Q9% and Q2
-transistor cans were intact but exhibited considerable oxidation.

ELECTRICAL TEST: © Pin-to-pin curve tracer electrical testing
disclosed that all leads on the twe transistors were open circuits.

3

X-RAY RADIOGRAPHY: Radiography of the coémpenents was inconclusive.

INTERNAL VISUAL: The transistors were mechanically delidded and
examined with a stereomicroscope and scanning electronic microscope.
Stereomicroscope exanmination revealed that both bonding wires on Q9
were missing due to incineration and that the die exhibited melting
in the center. The melting of the center of the die suggests that
the component suffered a high current sustained electrical
overstress. Examination of the Q2 transistor revealed similar
observations with more overstress damage to the die.

CONCLUSION: The engineering investigation of the AN/APX-100(V) at
issue continues, All data contained in this report is decumented via
photographic evidence including all stereomicroscopic and scanning
electronic microscope photographs. A detailed report containing this
data with all photeographic evidence in addition to any cther evidence
uncovered will be provided at a future date.

-

DATE OF THIS REPORT: 4 MAY 1984

ok

K.M, Fafford, PMA-20SP7
Deputy Program Manager
AN/APX~-100



STATEMENT OF PACTS

o 26 Aprll 194 the undersigned individuals participated, as part of

a largar taam, in an initial evaluation of the AN/APX=-100{V) {sarial
namber unknown) racovered from US Arsy UH-60 Blackhawk helicopter, talil
nunber 87-2600, downed by frlendly fire over neriharn Irag. This indtial
evaluation was to deters=ine what physical evidanca remained as the
rasult of the erash and subseguent fire which ceuld provide any
indication of the cperational status of the AN/APX-100(V) at the time of
the incidaent. This initial evaluation was not intended as a thorough
failure analysias but as precursory Inspaction of the egquipment to
deternine what evidence remalned which c¢ould be subjected to a thorough
analysis. The following disceveries were mada:

1, Tha AN/APA~100(V) at issue had keen heavily Iinvolved in fire and had
raceived substantial gtructural damage %o both ths extarior casa and
internal asssmblies. :

2. The AN/APX-100(V) at issue exhibited evidence of strxuctural damage 2s
a result of physical ixpac:. ’

3. 3ll toggle switches on the AN/APX-100(V} at issue wers §o heavily
dazmaged by fire that it is lmpossible to accurately determine their
pesitions at the time of the incident. All mechanical detents and the
switch bodies ¢f the teggle switchas were lost as a result of tha fire.

4. Tha majority of the MODE 1, 2 and 3A push button ccde switches aze
intact. Filamant analysis of the HODE 1 and 3A incandescent bulbs nay
provide an indication of the status of the panal lighing of tha
APX~100(V) at the time of the incident dependant on the condition of the
glaas envelopes. Tha panel lighting may be controlled independent of the
APX~100 power depending on tha particular A/¢ confiquration mo results
of this testing may be inconculsive, Furthar analysis is forthcoming.

5. The Master control wafer switch was eithar consumed by fire or lost
on impact as it was not received as part of tha AN/APX-100(V} at issue.
Analysis of this switch may have provided some indication of the
ocperational status of the AN/AFX-100(V]} at imasue, as it is tha master
power and control switch.

6. The antenna diversity toggle switch was either consumed by fira or
%Oﬁt on impact as it was not received as part of the AN/APX~100({V) at
BEBUe.

7. Tha MODE 4xceda wafer switch knch and skhaft were presant but the
switech contacts, deatents and switch body were consunmed by fire or lost
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¢n iopact. *h cnli he xncb and shaf t rexaining it is ingossizle o
ascartain tba pesition of the switch ah the time ¢ the incident.

8. X1 chassls ralay, which, when providsd a ground by the Master Centrel
switch, provides A/C power to the APX-100(V) power supply. Kl relay was
recovered intact and will undergs further analysis.

Tha AN/APX-I00(V) at issue recelved substantial danmage as a result of
the incidant. A thorough analysis of tha K1 relay and the MODE 1 and 3/A
coda switches is being performed in an sttexpt to determine their
aperational status at the time of the incident and a detzalled report
will he issued at the conclusien of that aralysis.

xﬁ?\«%m“ﬁ\ dzalesy eﬁbﬂ_;w&w

i&gnature}\ﬂ ' (date) (slgnature) {date)
Mr. K.¥M, Fafford, NAWC IﬁBPLS Mr. Dick Blake, NADEP FNCIA
Code PMA-208P7,1012B © Code 313

%% }'//{,77/3’}/ QM,QMU.\ Lanad%
(signature) 7 {date) {sigrizgkture) {date’
Mr. Mike Bratcher, NAWS INDPLS Mr. Ray Creary, NaBEP PNCLA

Code 306§ Coda 94502

. . g R A
{gignature) {date}
Mr. James Wilsgon, NAWC INDPLS
Code 704

TUTAL P.E2



TAB J-2
UH-60 BLACK HAWK 87-26000

J-2a
J-2b
J-2¢
J-2d
J-2e
J-2f
J-2g

Failure Analysis, ALQ-144
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Failure Analysis, AN/APX-100
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(See Tab J-1g)
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MERORANDUN FOR PROGECT MANAGER, AVIATION ELECTRONIC COMSLY
ATTR:  COL THOMAS E. BEINKORERE
EFLE.AV-AT
4300 GOoUTELLOYW BOULEVARD
BT LOULIS MO $83120-1798

FROMN: WL/RAAIL
2185 Avionles &3 re3n :
wright Pattersen AFBE OB 45433-7301

EUBJECT: Falliure Analysis on Third Crash Dazaged Electronin
Eguipment - INFORMATION MIMORANDUN ’ -

1. The “subject eguiprent wes picked up from your organization in _
5t bou*a MO en 10 May %4 by Capt Rick Shute and brought to the
Ravigution and Inforration Yransmission Branch gwanAA¢); wright
vaboratory, Wright Patterson AFB OH to perform a failure
analyels,

2, On 13 Hay 94 st 0B0D, technical experts from the Nacionpl Alr
tntelligence Center (MAIC), the 4950th Test Wing, and WL/ARANI had
gathered to perform the reguested analysis. Upon opening the
centainer, o charred mags of electronics and malted metal was
obssrved by all, Btill pictures and 8 video were taken during
this time. The eguipnent was identified a5 & C-10604(V}/ARC-
iIB6(v) vHF FM control box, mn interphone box agsociated with the
ARC~1E6, and an unknown control pansl.

The £ront panel contrvol settings and discernable characterintics
of the C-10604(ViG/ARC~18E(V]} VHF N control box were ghserved;

&a. FProguency (MH:z! - 30,300
b. Preget - 1
¢. HMode (preset/man/emer) = unknown (sheared)
d, Volume - maxirum setting
e, Bguelch = on
£. Directional Finding = DN

-]

g. Control W3 /HB Switch wideband mode

CERTIFICATE
1 gertify that b am the Records Custodian for the Accident Investigation Board
convened 1o investigate the crash of twe ULS, Army Biack Hawk helizopiers in the no
fly zone s nertbern {raq on 14 April 1994, and that ts 75 2 true and accurats sopy of

1}**:: record which is Keps ins my records syvtem \f#
R, jrf;f i % Séttﬁ} H&

Pt I vidence Cusadizn. Incirlik Al Base Turkey
o=
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o Svitoh 2o off (ehourzodd
. Bwitch & w» on
v, Ewlten 3w oon
&, svlteh 4 = onp
e, Dwiteh B ow o uninown (floet conditieon; wovaoly wid)
. Ewisech & r gif
Lk T g ¢ 7
g, DBwitch 7 = off
Povton Row:
h., Bwitch B o off
i, Hode = uninzwn {lochked into place)
3. Volums ~ unknoun {locked into place)

unknown interphone box meybe en ADF contrel panel but this
o om AT 4
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t

onEionoed, .

3. A sketch of the eguipment, photes, and videco cen be mads
evallatle upon r&qu@¢t. The gguipment will b2 protected in e
locked cafe until disposition {nformntion is receivod from the
Safety Board. If there are sdditional guestions, please contect
thr undzrsigned gt DEY 785-27466 or Ms, Disne Sumzers at DIN 76%-

4947, -
;Q&gm e /g%ﬂwpw’f—w

BEWICT B. JACOBRS, Chief
CHI Concepts Exploratlon fZsac¢tisn
Systen Avionics Divigion
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J-2b
J-2¢
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J-2e
J-2f
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Failure Analysis, AL Q-144
Failure Analysis, APR-39(V)
Failure Analysis, ARC-164
Failure Analysis, KY-58
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TECHNICAL OR ENGINEERING EVALUATIONS

J-1
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J-4
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F-15C 79-0025

F-15C 84-0025
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J-3
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J-3b 552D OSS/OSTW Memorandum on Technical Analysis of
AWACS AN/ARC-204A Radio System

J-3a



CERTHICATION

Fhis cortlies that no teardown or technical analysis was conducied on any of the components or
subsystems of the E-3 AWAUS, seral number 77-0351, that was tiying i support of Operation
Provide Combort on 14 Apnl 1994 during the crash of two US Army helicopters in the northern
No Fly Zone" of Sz'k;tg. This statement is made as part of the AFR FI0-14 Acadent Investigation

of the heheopter aeadent.

Name Date

Kool At 1 Vs iy 979
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. JEPARTMENT OF THE AIR FORCL _ .
552d OPERATIONS GROUP (AGC)
TINKER AR FORCE BASE OKLAHOMA

20 May 94

MEMCORANDUM FOR HQ USAFE/SE/AIB
ATTENTION: Lt Col Bertram Pryor

FROM: 3552 OS8S/0STW
7550 Sentry Blvd, Ste 21
Tinker AFB, QK 73145-9012

SUBJECT: Technical Analysis of AWACS AN/ARC-204 A (V) 2 UHF Radio System
- INFORMATION MEMORANDUM -

1. T, Sraff Sergeant James L. Matison, am an Instructor Communications Technician with
1700 hours on board the E-3 AWACS. My duties include the operation and maintenance
of all E-3 communications systems to include Have Quick radios. Iam currently assigned
as the £52 QS8 Tactics Office communications expert.

. 2. Based upon my experience and afier reviewing Technical Order 1E-3A-43-1.], USAF
E-3 Mission System Operations (Atteh 1), and the AWACS Communications Technician's
Swden: Study Module, GT84-22 "Have Quick A Net” (Atteh 2), Ihave concludec that
the AN\ ARC-204 radios on board the USAF E-3 are Have Quick II systems. This
capabilty allows the USAF E-3 to communicate with any other Have Quick I or Have
Quick 11 user. _

JAMES L. MATTSON, §Sgt, USAT -
NCOIC Tactics Training
5§52 Operational Support Squadron
2 Attackments:
1. T.0. Extract
2. GT84-22 Extract

Fant

%’foﬁaf@oafn fc-'t &?mnfaa
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e — The basic HAVE QUIC

- ‘ AVE QUICK system has bwen replaced
with HAVE QUICK 1l and has Lhe following eapa-
u-_% Eilities. In ZCCK micde, HAVE QUICHK 1 includes

N

HAVE QUICK COMMUNICATIONS
SYSTEM

HAVE QUICK consists of an ECCM modifieation
to UHF radio channels, providing frequency hop-
ping capability, Frequency hopping is 4 technique
where the frequency being used for communieation
on 8 given link is rapidly changed many times per
second. The purpese in dofng this is to make it
difficult to jam the link. Attemypls to make obser-
vations to determine the frequencey in use are made
very difficult breause, by the time the observation
is complete, the conumunication link has been
changed to anvther frequency. Part of the strength
of HAVE QUICK is through changing frequencies
in 2 “randem” manner according to the Word of
Day {WQOD); this means that no pattern is evident
to an observer and jamuning is conseguently more
dittieulr.

Frequency hopping is implemented by storing
within-cvery HAVE QUICK terminel a pattern of
frequencies (or channels) to be used for a given
day, and the puttern {s then utilized according to
the Time of Day (TOD). For every time slot in: the
day where each time slot is a small part of & sece
ond, there is a specific channs] which must be used
for a given net, whether it 1= receiving or transmit-
ting. Thus, HAVE QUICK terminuals require some
means 1o store the pattern fur channel usc on &
given day, and ulse an accurate clock to eontrel the
timing of pattern use,

Because the particular frequency used at a particu.
lar instant denends on the precise time of day, bhoth
rerminals of a HAVE QUICK communication link
must have clocks which are synchronized. This
basie requirernent leads to the HAVE QUICK need
for a Lime disuribution and msaintenance system.
HAVE QUITK time may be set to any arbitrary
time standard. However, 45 a practical conve-
nigncs, Coprdinated Universal Time (UI'CH has
hesn adopted as the time standard.

The usual operating mode for a UHF HAVE
QUICK link 45 its normal mode where it uses any
ong of 7000 channels available to the UHPE ¢ommu-
nication band. Operation of the radio in this man-
ner 15 performed in bypase moda.

If jamming i5 encountersd, HAVE QUICK radios
can be switthed to the ECCM mode and continue
communication, In erder to permit this switchover
HAVE QUICK must be suitably initialized.

as bwen e

.w. 2384232

six forms of frequency hooping. A-Nel is dezigned
Tor madmum ant-am (Ad) capability and uses the
maximum number of frequencies. AWACE {s A-Net
capable using a cable wiodification. T-Net uses the
Jeast number of frequencies, does not cxpuse the
system’s uliimate capubility and is used primarily
for training. Other nstc avajlable are NATQ Fre-
quenty Manaped A-Nets (FMA-Nets), Non-NATO
Frequency mansged A-Nets and Frequeaey Man-
aped Training Nets (FMT-Nets). With éath of
these furws of frequency hopping a selection of
comingnication nets is available, all of which carrv
frequency hopping characteristics and therefore AJ
enpability,

LESS 5a7] Figure 1-175 ¢ j Figure
1.176 415 a block diagram of HAVE QUICK. The
diagram illustrates the audic and racio frequenecy

paths together with the power source, keylines, and
related items.

HAVE QUICK 1! also prevides Multiple WOD
{(MWOD) storage and erase capability.

HAVE QUICK A-NET COMMUNICATION
SYSTEM

The HAVE, QUICK ANET s designed for maxi-
mum anti-jam (Ad} capability and wses the maxi.
mum number of freyuencies, Frequency hopping is
implemented i the HAVE QUICK equipment by
storing within each tronsesiver recerver-axciter
module (REM;} an nlgorithin which defines Lhe fre-
quency hopping pattern and provides Lhe specific
operating frequency &t any precise time-of-day
(TOD). Synchronization 15 accomplished by trans-
mitting a synchronizing signal from one radio to
another, This synchronizing signal is the TOD sig-
nal provided by the radio frequency ostillater
(RFO). The RFO maintains sysiem time after the
TOD has been supplisd to the RFO. HAVE QUICK
A-NET operation in AJ mode must have the radio
inmitialized with word-of-day (WOD). TOD and net
number. The three WOD styles used are the stan-
dard (STD), multiple (MUL), and frequency man-
aged training (FMT). The WOD function defines
the algorithm used and the net number defines the
operational communication nat. 'TOD supplies the
clock contained within each REM TOD infermation
nesded to perform frequency hopping, €

HAVE QUICK CONTROLS AND INDICATORS

HAVE QUICK Controls and indicators arc located
on the communications console. The specific loca-
tion of HAVE QUICK jtems : communications
console js depicted in {LESS 547 | figure 7177 4
WITH 547 ] figure 1-178. %

——
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CONTINUATION TRAINING MODULE

TYPE TRAINING: cT CONTIWUATION TRAINING
TITLE: - BAVE QUICK R NET
DESIGERATOR: TCM: HQAN

MAY 20 1%

RED LINE/INTERIM CHANGES

CHANGE # DATE NAME/OFFICE SYMBOL REMARKS

CHES/TD

USAF QA

Date 24 MM;/ 941

»

SUPERSEDES: TCHM:HQAN, date March 1981
SME: MSgt Bryant, 552 ACW/DOTHMC
CURRICULUNM DEVELOPER: Chuck Lashley, Boeing CMSS/TD
OPR: 852 ACW/DOT

CMSS /T FORM 45D
January %, 19E9



2% May 1892 .

BAVE QUICE 2a-NET (HEQAaW)

MODULE DEESIGHN AND INSTRUCIIONS

This is & assli—-pzrec module. The wodule bpeginsg with a bhris
imzroguction of he supiedt matter, This is followad by the mocdule
otdectives you sre expacted to achieve when completing this moduls of

instruction, Cerefuily read the objectives snd keap them in mingd a3 you
study the remainder of the module. Follewing the eohjectives, the Have
Quick A~Net {HQRN) sguiphent is explained &z fully as the dasa available
pPermiLs. The BORN is completely differeni from the cuzrzent Have Quick
eouiprent sc this srea should bg carefully studied. As yvou ate studying
the module olse yefer te the epplicable ssetions of T.0. 1E~3A~43-1-1.
There will be practine exercises &t the end of the module. You may use
the matvterial in the roduls to answer the practice exercises, Complete
the exercises before refszzring to the studant feedback sheet. Theve il
an open book module test Peguliring s minimum score of B5%,  The clossd
ook test will be administered by vour squadron DOT persannel,

INTRODUCTION

The purpese -0f =his module is to review the new Have Quick R-Net (HpARD
sguipment being ioctalled on Lhe E~2,  TCTO 1E-3-847, Imstsllstion of
EN/ARC~204 A{V)Z UHF Radic System on E=3B/C Alrsraft, will ads this new
sguipment and is shown in the ¢checkliszt ms WITH 547. This perzanent
meRification provides for four systems capable of operating on any Have
guick net. The HOAN system ceonsista of Four transceivers (innluding the
Reggiver Exciser Modules), twe multiccuplers, fovy transceiver power
suppliss, one Radlo Fraguensy Qscillator, agsvcisted mounting bases, two
antennss, &nd two Contzel Indigators. An AN/ARC~1T1 UHF transcelver
(120} and ity assoodoted egquipment is dedicated to the Have Quick gys en
to provide time—cf-day (TOD) transmissicn apnd reception.

+3

nis medule will aid you in melntaining your profigiency in operating ox
epairing the HRAN egulpment. The madule will provide tha LRD
functions, sysrem interfacing, and BITE gapakilitise,

5]

MODULE OLBJESCTIVES

TERMINAL OBJECTIVE: Using module TOCMIHEQAN (angd 7.0, 1E~33-43~1-1 znd
T.O. lE~3B-2-23-1, if avallaklle}), provide the cerrect response to
guestions on Have Quick A-Net egquipment invelvirng the £ollowing
perfsrmanca statemants., A scors of 3% cozrected ¢ 100% is raguired.
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TECHNICAL OR ENGINEERING EVALUATIONS

J-1
32
J-3
J-4
J-5

UH-60 Black Hawk 88-26060
UH-60 Black Hawk 87-26000
E-3B AWACS

F-15C 79-0025

F-15C 84-0025

J-1
J-2
J-3
J-4



DEPARTMENT OF THE AIR FORCE
AIR INTELLIGENCE AGENCY

26 Apr 94

MEMORANDUM FOR HQ USAFE/RSL
ATTENTION: Colonel David A. Duck 2r,

SUBJECT: Analysis of KIR-1C's, Serial Numbers 00936 and 01505

1. On 25 Apr 94, the Air Force Cryptoiogic Support Center {AFCSC) received and
conducted a comprehensive operational test on two KIR-IC's, serial numbers
00936 and 01505. The tests ‘were performed in accordance with the full ‘
maintenance document for the KIR-1C (KAM-527, Table 5-6). The procedure was
witnessed by Mr. Raymcnd Gamboa, Mr. Harry Frierson, CMSgt Ramos (HQ USAFE),
and Mr. Kent Martin,

2. No problems or deficiencies were observed thrcoughout the test procedure.
Both KIR-1Cs tested satisfactorily against a known KIT-1C (shop standards).
Attachments 1 & Z Depot Maintenance Operational Tests for KIR-1C, thoroughly
tested every function of the devices, while the tester (§7-20) simulated
afrcraft functions. There were no records indicating units had been previously
re-cycled through the depot for maintenance.

3. Both KIR-1('s have been re-certified and can be released to supply for
stock.

4. Points of contact at LMMLE are Mr. Raymond Gamboa or Mr. Harry Frierson,
DSN 977-2671/Comm (210} 977-2671.

Y, )
ROBERT W. JENSEX, f%%g%§§?wﬁSAF
Vice Commander

-

Attachments: e
~£v«wKAMz%él&¢I$££7w8¥—88936WH13uguﬁﬂ“
-?7~—*a%%-&??ﬂf?ﬁfft“fhriTrS§S”“%“>1$,

U’

c: ——

. CERTIFICATE

?’5&\]03" JEf’f't'E_‘j Sﬂ}’d@!‘ [ certify that I sm the Records Custodian for the Accident Investigation Beard |

convened to investigate the crash of two U.S. Army Black Hawk helicopters in the no ||

fly zone In northern Irag on 14 April 1994, and that this is 2 true and aceurate copy of

the record which is kept in ay records systom, .

— R

Z %’:W?, L WILLIAM 1. HARTIS, Capt, USAF, MSC
Date . Evidence Custodian, Incirlik Air Bese, Turkey

“Freedom Through Vigilarice” Iy
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J-4a
J-4b
J-4c¢

J-4d
J-de

Analysis, KIR-1C

Analysis, APX-76/IFF

AFLC/AFSC Form 49, Tear Down Deficiency Report,
Radar Target Data Processor

Analysis, AAI Control Panel

Analysis, Interference Blanker

J-4a

J-4b



DEPARTMENT OF THE AIR FORCE

HEADGUARTERS WARNER ROBINS AR LOGISTICE CENTER (AFML)

26 April 1984

MEMORANDUM FOR HQUSAFE/RSL
ATTENTION CAPT WHEELER

FROM: WR-ALC/LYPFS (John Huff)
380 2nd 5t. Ste 104
Robins AFB GA 31098-1638

SUBJECT: Mishap Investigation of F-15 APX-76 IFF
Transponders - INFORMATION MEMORANDUM

1. Investigation of mishap exhibits has been completed.
The following information is provided:

a, NSN: 5895-01-272-8047
NOUN: Receiver-Transmitter, IFF, RT 868 C/APX-76(V)
SERIAL NO: CLT 1203

b. NSHN: 5895-01-273-19%0
NOUN: Receiver-Transmitter, IFF, RT 868 D/APX-76(V)
SERIAL NO: OKI-0019%

2. The two Receiver~Transmitters were received at the
depot, wrapped and sealed with tamper proof tape. The
exhibits were opened in the presence of USAFE and WR-ALC
representatives. Instructions from USAFE were to run the
exhibits through functiconal IRU and SRU checks to determine
if the units were serviceable.

3. Examination of our historical data base revealed we
repaired unit S/N CLT-1203 at WR-ALC on 22 January 1993.
Further examination did not show we had repaired 8/N OKJ-
0018%. Upon opening the exhibits, following the LRU
testing, we discovered S/N OKJ-00199 was a Hazeltine Company
unit, as evidenced by a number of Hazeltine ‘tamper proof’
gtlckars on SRU's inside of the unit.

4, The exhibits were tested utilizing the minimum
performance test in T.0. 12P4-2APX76-2, paragraph 3-175,
page 3-175, change 13, dated 30 July 1993. Results of these
tests are shown below.

a. S/N CLT-1203: 'This unit showed 152 hours of
operating time on the elapsed time meter since the last
depot repair cycle. This unit met all critical test
requirements, with only minor deviations from depot T.O.
requirements observed. These deviations were the blanking
pulse duration time, receiver pre-selector alignment, and

CERTIFICATE
1 cestify that 1 sm the Records Custodian for the Accident Investipation Board

comvened to nvestigate the crash of two U8, Army Black Hawk helicopters in the no |-
fly zone innorthern Irag on 14 April 1994, and that this is 2 true and accurate copy of )

the record which is kept ite my records system.

Y

7

S

vid

A
WILLIAM L. HAR

arfepmns

™

w}

Capt, USAF, MSC

f

.
ris,

-

Fvidence Musindian Taeidil Ade fracs

) e 57
g




the Sum channel sensitivity and GTC check. These are
adjustments made at the using activity te allow the units to
operate on the F-15 aircraft (depot reguirements are for
alignment to the F~4 aircraft). The observed output power
was 61.8 dB, the receiver sensitivity was ~78 dBm, and the
transmitter output freguency was 1030.15 MHZ. After the LRU
tests were completed, the cover was removed and the SRU
tests were started. Instructions from HQUSAFE were to make
any necessary adjustments to bring any out of tolerance
readings into tolerance during the SRU tests, as the LRU
tests had confirmed serviceability of the unit. During the
SRU tests, a number of adjustments were reguired to bring
the unit back to T.0. center of tolerance specifications.
The receiver pre-selector had been adjusted in the field,
evidenced by the RTV sealant being cut, and was adjusted
back into tolerance. A number of variable resistors were
found to have been adjusted in an attempt tc meet the F-15
aircraft requirements. This is a very difficult job without
the depot test equipment and easily leads to a marginal unit
when completed by the field activity. During the SRU tests,
all readings were brought back to center of tolerance where
possible, resulting in increased transmitter power output
and improved receiver sensitivity. The transmitter output
power increased from 61.8 4B to 64 dB and the receiver
sensitivity increased from -78 dBm to -81.5 dBm. The unit
was then set up for the F-15 configuration due to the fact
that it will be returned to a F-15 aircraft after the
investigation is completed.

b. S/N OKJ-001%9% This unit was not produced by WR-
ALC. The unit had Hazeltine tamper procf stickers on the
sub-assemblies. This unit also met all critical test
requirements, with only minor deviations from depot T.O.
requirements ohserved. These deviations were the blanking
pulse duraticn time and the receiver pre-selector alignment.
These are adjustments, as previcusly stated, made at the
using activity to allow the units to operate on the F-15
aircraft (depot regquirements are for alignment to the F-4
aircraft). The observed output power was 62 dB, the
receiver sensitivity was -78.5 dBm, and the transmitter
output fregquency was 1030.4 MHZ. After the LRU tests were
completed, the cover was removed and the SRU tests were
started. Instructions from HQUSAFE were to make any
necessary adjustments to bring any out of tolerance readings
into tolerance during the SRU tests, as the LRU tests had
confirmed serviceability of the unit. During the SRU tests,
a number of adjustments were required to bring the unit back
to T.0. center of tolerance specifications. Essentially,
these were the same adjustments as required on §/N CLT-1203.
A number of variable resistors were found to have been
adjusted in an attempt to meet the F-15 aircraft
requirements. As previocusly mentioned, this is a very
difficult job without the depoct test equipment and easily
leads to a marginal unit when completed by the field



activity. During the SRU tests, all readings were brought
back to center of tolerance where possible, resulting in
improved receiver sensitivity. The receiver sensitivity
increased from ~-78.5 dBm to ~82.5 dBm. The unit was then
set up for the F~15 configuration due to the fact that it
too will be returned to a F~15 alircraft after the
investigation is completed.

5. A copy of readings obtained during testing is available
from this office if desired. They have not been included in
this report for reascns of brevity and time constraints.

6. In conclusion, the exhibits were in good operating
condition when received, and only required miner adjustment
te bring back to maximum capability. We are returning these
exhibits in well above average operating condition. We were
happy to be of assistance in this investigation and if we
can be of any assistance in the future please feel free to
call us. Our point of contact is shown below.

7. WR-ALC/LYPFS point of contact is John Huff DSN 468~6841/
commercial (912) 926-6841.

A

JCHN €. HUFF

Quality Assurance Specialist
Hardware Support Branch C
Directorate of Avionics Management

(0 add
WR~ALC/LY
WR-ALC/LYP
WR-ALC/LYP-1
WR-ALC/LYPF
WR-ALC/LYLCE
WR-ALC/LYLCC
WR-ALC/LYL-1



TAB J-4
F-15C 79-0025

J-4a Analysis, KIR-1C

J-4b Analysis, APX-76/IFF

J-4c  AFLC/AFSC Form 49, Tear Down Deficiency Report,
Radar Target Data Processor

J-4d Analysis, AAI Control Panel

J-4e Analysis, Interference Blanker
| J-4a
J-4b

J-4¢
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MIF MUMBER . T DATE OF INSPECTION
TEARDOWN DEFICIENCY REFORT ¢
~ 25 Apr 84
1 ADTIVITY BERTDAMING iMSPESTIDN 2. NSPECTOR 3. PRIQRAITY b DEFIGIENSY GATH
WR-ALC/LYPDR Fodney Short, Akbert Iewls -
% SYATION SERAL NUMBER 5 SwEMITTED 8Y 7 ECIPMENT SERIAL HUMBER
N Capt Wheeler : F-15C/79-0025
A INSTALLED FQSITION 9. TS OR MDS WL SELTION OR PﬁOPE#“&:‘! CLASE S £UB SYSTER OR MODEL
¢ H/A o /
12, MAJOR ASSEMBLY TYRF DR MONEL, NSN {15, PRODUCT SERIAL NG, _[i4. BINOR ASSEMBLY. NSN
Radar Target -Data Processor » | o
135, NOMENGLATURE OR FARY, NS : o 18 REF:ﬁi?xCE NG, 17, TYPE DEFICIENSGY
124200~1¢5/5985~01~016-2209F% . ~

1. CONTHTION 13. PRIMASY CAUSE OF FANLURE

Good . Test Station {(See 28 below)

21, MARUFACTURSA. HOUAS R MILES SINCE NEW

i Litton Systems Inc., Data Systems Div 3138 hours

3.1 ART LIRING ACTIVITY « NAME, ADDRESS. COMMARD

20, DISPOSITION

22 FORMS RECENVED WITH EQUIPMENT

AF Form 52 . Incirlik AFB, Turkev

24, LAST BYERMALL, ACTIVITY, DATE, HOURS OR MILES BINCE OVEAHALL 25, gg;s Eziuscvso FRHA
Vi
DAY M Y&

26, NUMBER (F PRIOR 27, REASON FOR REMOVAL '

OYEAHALLS
28. ’ TEARDOWN DEFICIENCIES ANALYSES

PART HOMENLSLATURE BAAYT SERIAL NUMBER LOGCATION, DESCRIPLION AND SONDITION

»

Radar Target Data Processor, |Serial Number @274 was redeived in gopd visual condition.

It was connected to the AIS Test Station and upon initjal test run™failed test nurber
1513 which is an ohms check! Retesting of the unit pgssed this section. However, unit
failed test number 1525, whigh is also an chms check. (The unit was retested and again it
passed this section. ~ Unit En good until section 5048 |where again it failed. . when we

tried to rerun this unit it again failed test mumber 1$25. We again went back and retested
unit and it passed all AIS Tésting. A second test run|was started and a failure was
detected at 2760. A retest ¢ould not confirm this failure and unit passed all test again.
A third test was ran and UUT|passed all test. .

Unit was then sent to ancther area of shop for testingfof SRU's. ‘ o

. CERTIFICATE

Print outs of test are attached. I ceriify that [ am the Records Custodian for the Accident Investigation Board|
sonvened to investigate the crash of two ULS, Army Black Hawk helicopters inthe o §°
fly zone in northern raq on 14 April 1994, and that this is a twe and accurate copy of i,

the record which is kept in ey records sysiem.

wmfﬂu& Capt, USAF, MSC

i A 4
2 AfM Ll s Evidence Custodien, Incislik Air Base, Turkey

Foal LPU apm;f;mjw tirl Pormp bfed after SELU
Clacks complate . Mo olisoreprueis WMM

:
o
%
&
2%
Ty




MEMORANDL.GRH& AFE/RSL
ATTENTION: CAPT WHEELER AR 10

380 2nd St Ste 104
Rabins AFB. GA 310385-1638

FROM: WR-ALC

SUBJECT: Mighap Investigation of F-15 Radar Target Data Processors - lNFORMA’ﬂOI‘é
MEMORANDUM

1. Attachmentto Teardown Deficiency Report for LRU ser. no. 274

a. Al-P/N124251-101 S/N 1411

No visual defects found. No sign of any recent repairs. Circuit card ran good on ADTS Digital
station #4. See aftached printout.

b. AZ-P/N124252-102 S/INHID

No visual defects found. No sign of any recentrepairs. Circuit card ran goad on ADTS Digital

station #4. Ses aftached priniout. We replaced Q18 and Y1 for a suspected failure but found
the problem to be adepter seating.

c. A-PIN124251-101 SN 1411

No visual defects other than a missing guide pin which wa replaced. No sign of any recent
repairs. ADTS testing reportad a sharted pin. Problem was traced to J1 pin 106 where 5 volts
DC was applied to several IC's thyu R3 which should have been 10K butwas 100 ohm's from

the factory. Circuit card ran good sfter R3 was repleced with a 10K resistor. See attached
printout,

d. Ad-P/N124254-101 SN 56S

No visual defects faund. No sign of any recent repairs. Circuit card ran goed an ADTS Digital
station #4. See attached printaut,

e. AB-P/N124255-102 S/NB643

No visual defects found. No sign of any recent repairs, Circuit card ran good on ADTS Digital
station #4. See attached printout.

f AB-P/N124256-101 S/MN 1298

No visual defects found. No sign of any recent repairs. Circuit card ran good on ADTS Digital
station #4. See attached printout,

g AZ-P/N124250-104 SN Bb7

No visual defects found. No sign of any recent repmrs Circuit card ran good on ADTS Analog
stmion #25. See attached printout.

2. Ifthere are any questions concerning the information provided, please contact Mr Billy Shidey at
[DSN 468-4310 or commercial 12-826-4910.

7 —————

-

AL

CERIIFICATE BILLY & SHIRLEY, WG-12

T certify that 1 am the Records Custodian for the Accident investigation Board)  Intergrated Efectronics Mechanic

convened to investigate the crash of two U8, Army Black Hawk helicopters in the no
fly zone in northers Iraq on 14 April 1994, and that this is 2 true and accurate copy of
the record which is kept in my records system,

.7

fit

pra e
WHLIAM L. HARRIS, Capt, USAF, MSC ANTHONY BU

B X
Dag”

, W5-12

Evidence Custodian, Incirlik Air Base, Turkey

Elactronics Supervisor



MEMORANDUM FOR HQ USAFE/RSL 28 Apr 94
ATTENTION: CAPTWHEELER

FRROM: WR-ALC
296 Cochran Strest
Robins AFB, GA 31088-1622

SUBJECT: Radsr Target Date Processor (RTDP) Qut of Tolerance Conditions found during
Shop Replaceable Unit (SRU) Testing

1. Engineering analysis of out of tolerance conditions has been completed.

a. NSN: 5896-01-016-2209
PN:  124200-105
SN 1444

RTDF SN 1444 meet all functional test requirements at the Line Repiaceable Unit
{LRU) [Black Box] level. During individua] SRU testing one cirguit card assembly (CCA) A7 (PN
124250-104, SN 740} had an out of tolerance test condition caused by capacitar C12 which is used
to fiiter noise out of the power supply.

EFFECT CAUSEBRY CI12TC CCA:
- increased noise on ground

EFFECT TO SYSTEM PERFORMANCE:
- NONE

b. NSN: 5896-01-016-2208
PN 124200-105
SN: D274

RTDOP SN 0274 meet all lunctional test requirements at the Line Replaceabie Unit
(L RU) [Black Box] levsl. During individual SRU tesfing two circuit card assemblies (CCA) AZ (PN
124252-102, SN E70), A3 (PN 124251-101, SN 1411} hed an out of tolerance test conditions. A2 had
a relay K1 which resistance measured high, and A3 had a resistor R3 which measured low.

EFFECT CAUSE BY K1 TO CCAAZ:
- increased current through several integrated Circuits (ICs) [components)

EFFECT TO SYSTEM PERFORMANCE
- NONE

EFFECT CAUSE BY R3TO CCAA3:
- possible delay of verification BIT Enable/Return

EFFECT TO SYSTEM PERFORMANCE:
- NONE

2. lthere are any questions about the analysis performed, please contact Ceptain Albert

Thompson et DSN 468-3384 or commercial 91 2-9?_5-3594
CERTIFICATE WMQQ;\/
1 certify that T am the Records Custodian for the Accident Investigation Boeard i
convened to investigate the crash of two U.S, Army Black Hawi helicopters in e nio |ALBERT F. THOMPSON

fly zoae in northess: Irag on 14 April 1594, and that this is  true and socurate copy of 1
the record which is Kept in my records system, A// C&ptﬂm UsAF
W‘"—‘ 'F.15 Chief Electrical Engineer

2 My G4 WILLIAM L. HARKIS, Capt, USAF, MSC /1

Dated ' Evidence Custodian, Incistik Air Base, Turkey '
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Analysis, KIR-1C
Analysis, APX-76/IFF

'AFLC/AFSC Form 49, Tear Down Deficiency Report,

Radar Target Data Processor
Analysis, AAI Control Panel

Analysis, Interference Blanker
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS WARMER ROBING AIR LOGISTICS CENTER (AFLE)
ROBINS AIR FORCE BASE, GECORGIA 31098-5143

2 May 1984

MEMCRANDUM FOR HQUSAFE/RSL
ATTENTION MAJOR SNYDER

FROM: WR-ALC/LYPD {Tony Bushvy)
380 2nd St. Ste 104
Robins AFR, GA 31¢98-163B

S5UBJ: Mishap Investigation of AAI Control Panel

1. Investigation of mishap exhibits has been completed.
The following information is provided:

a. NSN: 58985-01~044~4%987
NOUN: AAI Control Panel
SERIAL NO: @729

CERTIFICATE

I certify that ¥ am the Records Custodian for the Accident Tnvesti

convened to fTnvestignte the crash of fwo L)

b. NSHN: 5E898-01-9044-4987
NOUN: AAI Centrol Panel
SERIAL NO: @642

2. The two AAYI Control Panels were received at the depot
sealed and wrapped with tape. The exhibits were openad ir
the presence of USAFE and WR-ALC representatives.

gation oard

s

- “
WILLIAM L HARRIS, Capt, USAP, MSC

L8, Army Mack Mawk helicopters in the no
and that this is o true and accurale copy of

Iy zone in nodherny Iraq on 14 April 1994,
the record which is kept in my records system,

Evidence Custedian, Incirlik Air Hase, Turkey

P2 g S
f)a%g-/

Instructions from USAFE were to run the exhibits through
functional LRU checks to determine if the units were
serviceable.

3. Exzmination of our historical data base revealed we had
not repaired S/N @642 or S/N @729 at this depot.

4. The exhibits were tested utilizing the minimum
performance test in T.0., 1251-2A-~-1¢7 dated 1% Sep 1975,
Change 23, 29 Nov 189%2. These units passed all functional
tests,

5. In conclusion, the exhibits S/N @729 and S/K @642
passed all minimum performance testing and visual
inspection. PBased on tests at our disposal, we congider
these units serviceable. We were happy to be of assgistance
in this investigaztion and if we c¢an be of any assistance in
the future, please feel free to call us.

6., WR-ALC/LYPD point of contact is Robert Shiver or Tony
Busby, DSN 468-2862/Commercial (912} 926-28562.

ANTHONY BUSBY

Foreman, Hardware Production Branch A
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DEPARTMENT OF THEAIRFORCE
HEADQUARTERS WARNER RUBINS AIR LOGISTICS CENTER (AFLC:
ROBINS AIR FORCE BASE. GEORGIA 31088-5149

3 May 1934

MEMORANDUM FOR HQUSAFE/REL
ATTENTIOK MAJOR SKYDER

FROM: WR-ALC/LYPD (Tony Busby)
380 2pd St. Ste 104
Robins AFB, GA 31098-1638

SUBJ: Mishap Investigation of Interference Blanker

1. The three Interference Blankers were received at
approximately 10:30 A.M. on @2 May 94. They had been
shipped using UPS. Items were shipped in one boy with paper
cushioning. Box was opened in the presence of USAFE and WR-
ALC representatives. All three Interference Blankers were
visually checked and appeared to be in good repair with the
exception of serial number @206 which had one cover scrsw
loose and serial number @687 had 3 chassis screws loose.
These were structural disecrepancies and have no effect on
the performance of the boxes, Upon removal of cover for SRU
runs, found S5/N 2687 to have solder specs/metal shavings on
inside. Serial number 8687 and @659 had no edygeguard
installed per T.0. 12P4-2B-113, Table 5-1, Change 11.

Serial number @652 had pin missing on c¢ard holder cf A3CCA -
pin was not located on inside of LRU. &ee Atch 1 - TDR
Report,

2. Examination of our historical data base revealed that
S/N 0286 had been repaired at depot in September of 19S0.
There has been over 2000 hours of operating time since depot
repair. Serial numbery 0650 and 0687 had not been repaired
at depot.

3. The exhibits were tested utilizing the minimum
performance test in T.0. 12P4-2A-118-1 using program
48088110 dated 29 June 1989, &All units passed functional
test. Serial number @206 needed tc have two test repeated
that failed marginally. See Atch 2 - Initial performance
test results,

4. BSRUs were checked on Analog Station and results were as
follows:

a. 8/ 06%¢ - A5 card had one resistor out of
tolerance - All other SRUs passed. ASCCA passed in next
higher assenbly.

b, S/¥ 02906 ~ A6 card had one inactive pin smashed -
All SRUs passed performance. ML =

CERTIFICATE

1 ceetify that [ am the Regords Custodian for the Accident Investigation Board
eonvened to investigate the erash of two U8, Army Black Hawk helicopters in the no
fly zone in northern Irag on §4 April 1994, and that this i 4 true and accurate copy of

the record which is kept in moy records system. p /
{r‘, LT - -
21: 4 WILLIAM L. HARRIS, Capt, USAF, MSC

Date Evidence Custodian, Ingirlik Adr Base, Tutkey |




¢. S/N @687 - AR v¢ard had metal shavings - All SRUs
passed performance.

d. See Atech 3 -~ SRU performance test and evaluation.

5, In conclusion, the exhibits S/KN 8286 and S/H @650 passed
all minimum performance testing and visual inspection.

Based on tests at our disposal, we consider thesge units
serviceable. Serial number 2687 needs thorough cleaning or
depot service. $See Atch 4 - Final LRU performance test.

6. We were happy to be of assistance in this investigation
and if we can be of any assistance in the future, please
feel free to call us.

7. WR-ALC/LYPD point c¢f contact is Robert Mitchell or Tony
Bugby, DSN 468-2862/Commercial {(912) 926-2882.

oty

ANTHONY BUSBY
Poreman, Hardware Production Branch A
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TECHNICAL OR ENGINEERING EVALUATIONS

J-1
J-2
J-3
J-4
J-5

UH-60 Black Hawk 88-26060
UH-60 Black Hawk 87-26000
E-3B AWACS

F-15C 79-0025

F-15C 84-0025

J-1
J-2
J-3
J-4



TAB J-5
F-15C 84-0025

J-5a Analysis, KIR-1C

J-5b Analysis, APX-76/IFF

J-5¢ AFLC/AFSC Form 49, Tear Down Deficiency Report,
Radar Target Data Processor

J-5d Analysis, AAI Control Panel

J-Se Analysis, Interference Blanker

J-5a



DEPARTMENT OF THE AIR FORCE
AIR INTELLIGENCE AGENCY

26 Apr 94

MEMORANDUM FOR HO USAFE/RSL
ATTENTION: Colonel David A, Ouck Jr.

SUBJECT: Analysis of KIR-1C's, Serial Numbers 00936 and 01505

i. On 25 Apr 94, the Air Force Cryptologic Support Center (AFCSC) received and
conducted a comprehensive operational test on two KIR-1C's, serial numbers
00936 and 01505. The tests were performed in accordance with the full
maintenance document for the KIR-I1C (KAM-527, Table 5-6). The procedure was
witnessed by Mr. Raymond Gamboa, Mr. Harry Frierson, CMSgt Ramos (#HQ USAFE),
and Mr., Kent Martin.

2. MNo problems or deficiencies were observed throughout the test procedure.
Both KIR-1Cs tested satisfactorily against a known KIT-1C (shop standards).
Attachments 1 & Z Depot Maintenance Operational Tests for KIR-1C, thoroughiy
tested every function of the devices, while the tester (87-20} simulated
aircraft functions. There were no records indicating units had been previously
re-cycled through the depot for maintenance.

3. Both KIR-1C's have been re-certified and can be released to supply for
stock.

4. Points of contact at LMMLC are Mr. Raymond Gamboa or Mr. Harry Frierson,
DSH 977-2671/Comm (210) 977-2671.

R%BERT N JENS éigone? USAF
Vice Commander

Afttachments:
F—KAM-527A/TSEC, SN_00936 ;) dhdee™"
P —KAMTSIIATTSEC, SR 1505 &/

cC:
Major Jeffrey Snyder

CERTIFICATE
I cenify that T am the Records Custedian for the Accident Investigation Board
convensd 10 Investigate the crash of two 1S, Army Black Hawk hedicopters in the no
fly zone in northern Lrug on 14 April 1994, and that this is a true and accuraie copy of

the tseord which is Xept in my records svstems, ;; .
o
g B wiLLAK [ mams: Zapl. USAF, MSC

Date 7 Evidence Castodian, Incirlik Alr Base, Turkey

“Freadom Through Vigilance" /)



TAB J-5
F-15C 84-0025

J-5a Analysis, KIR-1C

J-5b Analysis, APX-76/IFF

J-5¢ AFLC/AFSC Form 49, Tear Down Deficiency Report,
Radar Target Data Processor

J-5d Analysis, AAI Control Panel

J-Se Analysis, Interference Blanker

J-5a

J-5b

\C‘
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DEPARTMENT OF THE AIR FORCE

HEADGUARTERS WARNER ADBINS AIR LOGISTICS CENTER {AFMC)

26 April 1994

MEMORANDUM FOR HQUSAFE/RSL
ATTENTION CAPT WHEELER

FROM: WR-ALC/LYPFS (John Huff)
380 2nd St. Ste 104
Robins AFB GA 31.098-1638

SUBJECT: Mishap Investigation of F-15 APX-76 IFF
Transpondﬁrs — INFORMATION MEMORANDUM

1. Investigaticn'of mishap exhibits has been completed.
The following information is provided:

a., NSHN: 58895-01~272-~B047
NOUN: Recelver~Transmitter, IFF, RT 868 C/APX-76(V)
SERIAL NO: CLT 1203

b, NSN: 5895-01~273~-1950Q
NOUN: Receiver-Transmitter, IFF, RT 868 D/APX-76(V)
SERIAL NO: OKJ-00199

2. The two Receiver-Transmitters were received at the
depot, wrapped and sealed with tamper proof tape. The
exhibits were opened in the presence of USAFE and WR-ALC
representatives. Instructions from USAFE were to run the
exhibits through functional LRU and SRU checks to determine
if the units were serviceable.

3. Examination of our historical data base revealed we
repaired unit S§/N CLT-1203 at WR~ALC on 22 January 1993.
Further examination did not show we had repaired S/N OKJ~-
00199. Upon opening the exhibits, following the LRU
testing, we discovered S8/N ORKI-001992 was a Hazeltine Company
unit, as evidenced by a number of Hazeltine 'tamper proof!
$tlckars on SRU's inside of the unit,

LM

and necurate copry of
4
7 ’7“%:::-—.-?

WILLIAM L. HARRIS, Capt, USAF, MSC

Feer Tue

s

Fodidmson ftotine

4, The exhibits were tested utilizing the minimum
performance test in T.0. 12P4~2APX76-2, paragraph 3~175,
page 3-175, change 13, dated 30 July 1993. Results of these
tests are shown below.

CERTIFICATE .
1 certify that | am the Records Custodian for the Accident Jnvestipation Doard

a. S/N CLT~1203: This unit showed 152 hours of
operating time on the elapsed time meter since the last
depot repair cycle. This unit met all critical test
requirements, with only minor deviations from depot T.O.
requirements observed. These deviations were the blanking
pulse duration time, receiver pre-selector alignment, and

]

convened to investigate the crash of two U8, Army Flack Hawk helicopters in the no

fly zone in northers Irmg on 14 April 1994, and that this is a trve

the record which is kept in my records system,

T, L



the Sum channel sensitivity and GTC check. These are
adjustments made at the using activity toc allow the units tec
operate on the F-15 aircraft (depot requirements are for
alignment to the F-4 aircraft). The observed output power
was 651.8 dB, the receiver sensgitivity was -78 dBm, and the
transmitter output frequency was 1030.15 MHZ, After the LRU
tests were completed, the cover was removed and the SRU
tests were started. 1Instructions from HQUSAFE were to make
any necessary adjustments to bring any out of tolerance
readings into tolerance during the SRU tests, as the LRU
tests had confirmed serviceability of the unit. During the
SRU tests, a2 number of adjustments were required to bring
the unit back to T.0. center of tolerance specifications.
The receiver pre-selector had been adjusted in the field,
evidenced by the RTV sealant being cut, and was adjusted
back into tclerance. A number of variable resistors were
found to have been adjusted in an attempt to meet the F-15
aircraft requirements. This is a very difficult job without
the depot test equipment and easily leads to a marginal unit
when completed by the field activity. During the SRU tests,
all readings were brought back tc center of tolerance where
possible, resulting in increased transmitter power output
and improved receiver sensitivity. The transmitter output
power increased from 61.8 4B to 64 dB and the receiver
sensitivity increased from -78 dBm to -81.5 dBm. The unit
was then set up for the F-15 configuration due to the fact
that it will be returned to a F-15 aircraft after the
investigation is conmpleted.

b. &/N OKJ-00199 This unit was not produced by WR~
ALC. The unit had Hazeltine tamper proof stickers on the
sub-assemblies. This unit alsc met all critical test
requirements, with only minor deviations from depot T.O.
requirements observed. These deviations were the blanking
pulse duration time and the receiver pre-selector alignment.
These are adjustments, as previously stated, made at the
using activity to allow the units to operate on the F-15
aircraft (depot requirements are for alignment to the F-4
aircraft). The observed output power was 62 dB, the
receiver sensitivity was ~78.5 dBm, and the transmitter
output fregquency was 1030.4 MHZ. After the LRU tests were
completed, the cover was removed and the SRU tests were
started. Instructions from HQUSAFE were to make any
necessary adjustments to bring any out of tolerance readings
into tolerance during the SRU tests, as the LRU tests had
confirmed serviceability of the unit. During the SRU tests,
a number of adjustments were required to bring the unit back
to T.0. center of tolerance specifications. Essentially,
these were the same adjustments as required on S/N CLT-1203.
& number of variable resistors were found to have been
adjusted in an attempt to meet the F-15 aircraft
requirements. As previously mentioned, this is a very
difficult job without the depot test equipment and easily
leads to a marginal unit when completed by the field



activity. During the SRU tests, all readings were brought
back to center of tolerance where possible, resulting in
improved receiver sensitivity. The receiver sensitivity -
increased from -78.5 <¢Bn to ~82.5 dBn. The unit was then
set up for the F-15 configuraticon due to the fact that it
too will be returned to a F~15 aircraft after the
investigation is completed.

5. A copy of readings obtained during testing is available
from this office if desired. They have not been included in
this report for reasons of brevity and time constraints.

6. In conclusion, the exhibits were in good operating
condition when received, and only reguired minor adjustment
to bring back to maximum capability. We are returning these
exhibits in well above average operating condition. We were
happy to be of assistance in this investigation and if we
can be of any assistance in the future please feel free to
call us. oOur pecint of centact is shown below.

7. WR-ALC/LYPFS point of contact is John Huff DSN 468-6841/
commercial (912) 926-6841.

A

JOHN €. HUFF

Quality Assurance Specialist
Hardware Support Branch C
Directorate of Avionics Management

cC:
WR~ALC/LY
WR-ALC/LYP
WR-ALC/LYP-1
WR-ALC/LYPF
WR-ALC/LYLCE
WR-ALC/LYLCC
WR~ALC/LYL~-1



TAB J-5
F-15C 84-0025

J-5a
J-5b
J-5¢

J-5d
J-Se

Analysis, KIR-1C

Analysis, APX-76/IFF

AFLC/AFSC Form 49, Tear Down Deficiency Report,
Radar Target Data Processor

Analysis, AAI Control Panel

Analysis, Interference Blanker

J-5a
J-5b

J-5¢
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TEARDOWN DEFICIENCY REPORT

MIR HUMBER

GATE OF iNSFECTION

25 Apr 94

3 ASTIVITY PERFORMING INSPFECTION

FANSPEITON

.Rodney Short, Albert lewis

2 EFRIDRITY

4 DEFICENCY GATE

WR-ALC/IYPDE

5 STATION SERIAL MUMBER

£ SUBMITTED BY

TEQUIPHENT SERIAL NUMBER

12 MAJDR ASSEMBLY. TYPF DR MONfL. NN

13, PRODUCT SERIAL NOL

|

Capt, Wheeler F-15C/84-0025
3 INEALLED PORITITH 3. TMS O MDS 16, SECTION OR FROPERTY CLASS 11. SUB SYSTEM O M0DEL
. N/A . /
. 14, WIROR ASSEMBLY, RSN

Radar Target Data Processor

15 HEOMENCLATIIRE TR PART, NEN

ts RESEHE;@CE NG

7. TYPE DEFICIENTY

1242007105 =
3, LONDITION 15. PRISARY SAUSE CF FAILURE
Good Mo Failure
T MANUFACTUAER, HCRRS QR MILES StNCE NEW

20, (ESPORITIOR

|

22. FRMS RECEIVED WITH EQLRPMENT

AF Form 52 i

Incivlik AER, Tirkey

Litton Systems Inc Data Systems Div 1034 hours

T4 L ART USING ACTIVITY » MAME ADDRESS, COMMAND

24, L, AST OVERHAL ALTIVITY, DAYE, SDURS OR MILES SINGE {JVEHHA{;L

25. QATE REMDVED FROM
SEAVICE

ay Mo YR

25, HLIMBER Cf PRIOK
DeERHALLE

27. BEASON FOH REMDVAL N

TEARDOWH DEFICIENTIES ANALYSEES

PAAY NOMENCLATURE

PARY SERIAL NUMBER

LOCATION, DESCHIFTION AND CONDITION

Radar Target Data Processor,
Serial Number 1444 was connel
to another area of the shop

-
-

w7 /f?/a/z‘%/

Foal LR 20U
Mecéd &:mﬁ&/c /
sot m:%uclg:/

- [ ———
.

for testing of SRU's.

1 eertify that 1 am the Records Custodian for

thie record which is kept in oy records system.

- }_3?“: o wiLLTan

CERTIFICATE

convened 10 investigate the trash of twe U8, Asmy Black Hawk helicopters in the no
{by zone in northern Iraq on 14 April 1994, and that this is & true and accurate copy of

R -t

Evidence Custodian, Incirlik Air Base, Tuckey |,

the Accident Investigation Board

L. HARRIS, Capt, USAF, MSC

b -+ 4 . J—

Serial Mumber 1444 was repeived in goed condition.
tted to test set and passefl all test.
Pript out-of #fest is attached.

T Unit was then sent

i Asvod sheck Al @mp&/éf afren SRU
o eliscrofruciss Wiphe Yound md plnd




MEMORANDUT FOR HL. LSAFE/RSL @
ATTENTION: CAPT WHEELER 10 AR 14

FROM: WR-ALC
380 2nd St. Ste 104
Robins AFB, GA 31098-1638

SUBJECT. Mishap investigation of F-15 Radar Target Data Processors - INFORMATION
MEMORANDUM

1. Attachmentto Teardown Deficiency Reportfor LRU ser. np. 1444

a Al-P/N124261-102  S/N 3095
No visual defects found. No sign of any recent repairs. Circutt c:an:f ran good on ADTS Digital
station #4. See attached printout.

b. A2-P/N124252-102 S/MNB1B
No visusl defects found: No sign of any recent repairs. See attached printout. We replaced
Q18 Q19 and Y1 for a suspected failure but found the problem to be edapter seating. K1 was
changed for high resistance ontest T2 360 test TH. K1 fixed problem. Circuit card ran good
on ADTS Digitel station #4.

€ AZ-P/N124253-102 S/N 2154
No visual defects found. No sign of any recent repairs. Circuit cerd ran good on ADTS Digital
station #4. See attached printout.

d. Ad4-P/N 124254101 S/N 1529
No visuel defects found. No sign of any recent repairs. Circuit card ran good on ADTS Digital
station #4. See attached printout.

g, AD-P/N124255-103 SN 2842
No visual defects found. No sign of any recent repairs. Circuit card ran good on ADTS Digital
station #4. Sse attached printout,

f. Ab-P/N124266-107  S/N75D
No visual defects found. No sign of any recent rapairs. Circuit card ran good on ADTS Digital
station #4, See atached printout.

g A7-P/N124250-104 S/N740
Nao visual defects found. No sign of any recent repairs. Failed T19.1 High 2.36138-01V.
Replaced C12 and circuit card ran good on ADTS Ansiog station #25. Ses attached printout.

2. lithere are any questions conceming the infarmaﬁan' provided, please contact Mr Billy Shirley at
DSN 468-4910 or commercial 912-926-4810. \

Aﬁﬁﬁlﬁ\’ WG-12

r————— I = !nté?gratad Electronics Mechanic

1 certify that

convened 1o investigate the crash of two ULS. Army Black Hawk helicopters in the no
fly zone in iorthern Irsg on 14 April 1594, and that this is a true and accusate copy of

CERTIFICATE
I am the Records Custodian for the Accident Investigation Board|.

the record which is kept in rmy records syssem. |, ANTHONY BUSE S-12

FN g &

+ ;‘ » *
‘l- ——
4 WILITAM L HARRIS, Capt, USAF, MSC Electronics Supervisor

Date

Evidence Custedian, Incirlik Awr Base, Turkey




MEMORANDUM FOR HO USAFE/RSL 26 Apr 94
ATTENTION: CAPTWHEELER

FROM: WR-ALC
296 Cochran Street
Robins AFB, GA 31098-18622

SUBJECT: Rader Target Data Processor (RTDP) Out of Tolerance Canditions found during
Shop Replaceable Unit (SRU) Testing

1. Engineering analysis of out of tolerance conditions has been completed.

s NSN; 5896-01-016-2208
PN:  124200-105
SN: 1444

RTDP SN 1444 meet all functional test requirements et the Line Replaceable Unit
(LRU) [Black Box] level. During individua! SRLI testing one circuit card essembly ([CCA) A7 (PN
124250-104. SN 740} had an out of tolerance test condition caused by capacitor C12 which is used
to filter noise cut of the power supply,

EFFECT CAUSEBY C12 TO CCA:
- incressed noise an ground

EFFECT TO SYSTEM PERFORMANCE:
- NONE

b. NSN: 5896-01-018-2209
PN: 124200105
SN: 0274

RTDP SN 0274 meet all functional test requirements et the Line Replaceable Unit
(LRU) [Black Box] level. During individual SRU testing two circuit card assemblies {CCA) A2 (PN
124252-102, SN 570). A3 (PN 124251-101. SN 1411) had an out of tolerance test conditions. A2 had
arelay K1 which resistance measured high, and A3 had a resistor R3 which measured low.

EFFECT CAUSE BY K1 TO CCAAZ:
- increased current through several Integrated Circuits (ICs) [components]

EFFECT TO SYSTEM PERFORMANCE:
- NONE :

EFFECT CAUSEBYR3ITOCCAAZ:
- possible delay of verification BIT Enable/Return

EFFECT TO BYSTEM PERFORMANCE:
- NONE

2. {fthere are any questions about the analysis performed, please contact Captain Albert

: Thompson at DSN 468-3534 or commercial 912-928- 3594
I certify that T am the Records Custodian for the Accident Investigation Board
convened fo investigate the crash of two U8, Asmy Black Hawk helicopters in the no {| ALBEF}_T =3 '{HQM?SQN

fly zone in northern Iraq on 14 April 1994, and that this is 2 frue and accuraie copy of ,
the record which is kept in my records system. P i Cﬂptﬁ!{l, USAF .
Ly féé: - F-18 Chief Electrical Engineer

I Pl &Y TWILLIAM L. HARRIS, Capt, USAF, MSC
Drgte Evidence Custodizn, Incirlik Air Base, Turkey




TAB J-5
F-15C 84-0025

J-5a
J-5b
J-5¢

J-5d
J-Se

Analysis, KIR-1C

Analysis, APX-76/IFF

AFLC/AFSC Form 49, Tear Down Deficiency Report,
Radar Target Data Processor

Analysis, AAI Control Panel

Analysis, Interference Blanker

J-5a

J-5b

J-5¢

J-5d



HMEADQUARTERS WARNER ROBINS AIR

MEMORANDUM FOR HQUSAFE/RSL

ATTERTION MAJOR SNYDER

FROM: WR-ALC/LYPD {(Tony Busby)
38¢ 2nd S8t. S5te 1G4

Robins AFR, GA 31@98~1638
SUBJ: Mishap Investigation of AAI Contrcl Panel

1. Investigation of mishap exhibits has been complered.
The folloewing information is provided:

a, NSN: 5855-91-044-4987

NOUN: AAI Control Panel

SERIAL HO: @729

b. NSN: 5895-01-044-4987

NOUN: AAI Control Pansl

SERIAL KO: @642

2. The two AAI Control Panels were received at the depot
sealed and wrapped with tape. The exhibits were opened ir

the presence of USAFPE and WR-ALC

Instructions from USATE were to run the exhibits through

DEPARTMENT OF THE AIRFORCE

LOGISTICS CENTER (AFLS)

ROBINS AIR FORCE BASE. GEQRGIA 31088-51493

2 HMay 1954

gation Hoard

CERTIFICATE

! eentify that 1 am the Recwrds Custodian for the Accident Tnvesti

canvened o investigate the ornsh of two 118, Army

representatives.

y Iiack Hawk helicopters in the no
at this is a tre and aceurate copy of

Tly 2one in northern Iraq an 14 Aprif 1994, and th
the record which is kept in my recards systemn,

i f'A_J—":\M

WILLIAM L. HARRIS, Capt, USAF, MSC

¥

foa
Evidence Custodian, Incirlik Awr Dase, Turkey

12 IV
9

functional LRU checks to determine if the units were

serviceable,

3. Examination of our historical data base revealed we had
not repaired S/N @642 or S/N 2729 at this depot.

4. The exhibits were tested utilizing the minimun
performance test in T.0. 1281-2A-107 dated 15 Sep 1975,
Change 23, 29 Nov 1%92. These units passed all functional

tests,

. In gonclusion, the exhibits S/N @729 and S/N @642
passed all minimum performance testing and visual
inspecticn. Based on tests at our disposal, we consider
these units serviceable. We were happy to be ¢f assistance
in this investigation and if we can be of any assistance in
the future, please feel free to call us.

6. WR-ALC/LYPD point of contact
Busby, DSN 468-2862/Commearcial {

7

is Robert Shiver or Tony
912) 926-2862.

ANTHONY BUSBY

Foreman,

Hardware Production Branch A



TAB J-5
F-15C 84-0025

J-5a
J-5b
J-5¢

J-5d
J-Se

Analysis, KIR-1C

Analysis, APX-76/IFF

AFLC/AFSC Form 49, Tear Down Deficiency Report,
Radar Target Data Processor

Analysis, AAI Control Panel

Analysis, Interference Blanker

v 7.

J-5a

J-5b

J-5¢

J-5d

J-5e



DEPARTMENTOF THE AIRFORCE
HEADQUARTERS WARNER ROBINS AIR LOGISTICS CENTER (AFLC)
ROBINS AR FORCE BASE. GEORGIA 31098-5148

3 May 1994

MEMORANDUM FOR HQUSAFE/RSL
ATTENTION MAJOR SNYDER

FROM: WR~ALC/LYPD (Tony Busbhy)
380 2nd St. 8te 104
Robins AFB, GA 31998-1638

SUBJ: Mishap Investigation of Interference Blanker

1. The three Interference Blankers were received at
approximately 1€:32 A.M. on @2 May 54. They had been
shipped using UPS. Items were shipped in one box with paper
cushioning. Box was opened in the presence of USAFE and WR-
ALC representatives. All three Interference Blankers wers
visually checked and appeared tc be in good repair with the
exception of serial number @206 which had one cover screw
loose and serial number @687 had 3 chassis screws loose.
These were structural discrepancies and have no effect on
the performance of the boxes., Upon removal of cover for SRU
rung, found S/¥ @687 to have solder gpecs/metal shavings on
inside. Serial number 9687 and 9652 had no edgeguard
inetalled per T.0. 12P4-2A-~113, Table 5-1, Change 11.

Serial number @650@ had pin missing on ¢ard holder of R3CCA -
pin was not located on inside of LRU. See Atch 1 - TDR
Report.

2. Ezxamination of our historical data base revealed that
S/H @286 had been repaired at depot in September of 13352,
There has been over 2080 hcurs of operating time since depot
repair. Serizl numbers 0659 and €687 had not been repaired
at depot.

3. The exhibits were tested utilizing the minimun
performance test in T.0. 12P4-2A~118-1 using program
48088110 dated 29 June 1989, All units passed functional
test. Serial number @206 needed to have two test repeated
that failed marginally. See Atch 2 - Initial performance
Lest results.

4. SRUs were checked on Analog Station and results were as
follows:

a. 8/¥ @65@ = AS card had one resistor out of
tolerance - All other SRUs passed. ASCCA passed in next
higher assembly.

h., §&/N @206 - A6 card had one inactive pin smashed - . P
A}l SRUs passed performance. e SIS : :

CERTIFICATE
! certify that I am the Records Custodian for the Accident Investigation Board |
corvened to investipate the crash of two U8, Army Black Hawk helicopters in the ne §
fiy zone in northemn Irag on 14 Apri] 1994, and that this is a e and aceurate copy of |,
the record which is kep! in my records system. i

} . 0
., v
I 2 g ¥ 2 WiLLIAM L, azzgis, Capt, USAF, MSC
Thany

Evidence Custodizn, Incirhk Alr Base, Turkey




¢. S/K @887 ~ A8 card had metal shavings - Bl1l SRUs
passed performatce.

d. 8See Atch 3 - SRU performance test and evaluation.

%, In conclusion, the exhibits S/N 6206 and §/N @6%@ passed
all minimum performance testing and visual inspection.

Based on tests at our disposal, we consideyr these units
serviceazble., Serial number 2687 needs thorough cleaning or
depot service. See Atch 4 - Final LRU performance test.

&6, We were happy to be of assistance in this investigation
and if we can be ¢of any assgsistance in the future, please
feel £free to call us.

7. WR-ALC/LYPD point of contact is Robert Mitchell or Tony
Busby, DSN 468-2882/Commercial (912) 926-2862.

ANTHONY BUSBY
Foreman, Hardware Production Branch A

i
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(See Tab K-3a, b, d)
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TAB K
MILITARY FLIGHT PLANS

K-1
K-2

K-3
K-4

K-5

UH-60 Black Hawk 88-26060
UH-60 Black Hawk 87-26000
(See Tab K-1)

E-3B AWACS

F-13C 79-0025

(See Tab K-3a, b, d)

F-15C 84-0025

{See Tab K-3a, b, d)

K-1
K-2



TABK
MILITARY FLIGHT PLANS

K-1
K-2

K-3
K-4

K-3

UH-60 Black Hawk 88-26060
UH-60 Black Hawk 87-26000
(See Tab K-1)

E-3B AWACS

F-15C 79-0025

(See Tab K-3a, b, d)

F-15C 84-0025

{See Tab K-3a, b, d)

K-1
K-2
K-3



TAB K-3
E-3B AWACS

K-3a Extract from Operation PROVIDE COMFORT Air Tasking Order,
PC 1103, 14 April 1994
(See also Classified Addendum)

K-3b Battle Staff Directive, 13 April 1994

K-3¢ E-3B AWACS Flight Orders, 13 April 1994

K-3d Daily Flying Schedule, 14 April 1994

K-3a

‘*/



Extract of Operation PROVIDE COMFORT
Air Tasking Order, PC1103, 14 Apr 94
PART I MISSION TASKING (ATO PC1103), 14 APR 94, (THURSDAY) THE
FOLLOWING IS AKEY TO ALL SETS CONTAINED WITHIN THE AIR TASKING
ORDER. ANY FIELD THAT DOES NOT CONTAIN DATE WILL BE REPLACED WITH A
HYPHEN.
MISSN/AMSN NO/NO. OF ACFT/MSN/SCLUV/TOT/TGTLOC/
CALLSIGN/SIF2/REFUEL/TKR/
CALLSIGN/ARCT/TRACK/ALT/OFFLOAD, COMMENTS/TASKING/
NOTE: ALL FIELDS ARE ACCOUNTED FOR UNTIL THE LAST MANDATORY FIELD/
ALL TRALING OPTIONAL FIELDS WITHOUT DATA ARE DROPPED#
PERIOD/ 140001Z TO 142359Z//

TASKUNIT/53FS/
MISSN/AL410/2/RECCE/412027299/0720Z-08452/
- TIGER/1501, 1502/REFUEL/PUMA 22/07552Z/ROZ 02/A210/11K/
COMMENTS/TASKING: A E#

*xE*®

.
............................................... AWACS E3--- . nmmmnn—n——emane e man—oann

TASKUNIT/Z32A0W/

MISSN/AT430/1/AEW/0T30Z-1330Z/ROZ 01/+/
SAVVY/0301/REFUEL/PUMA 53/1000Z/ROZ 01/A260/40K/
COMMENTS: COUGAR (MSN) SAVVY (AIRCREWY

i - ¢
CERTIFICATE OF DECLASSIFICATION * CERTIFICATION OF EXTRACT
_ VrertA thyt che slorma SR S2TLATEL LT VS SoTurnen a3 been dcciassified fr:‘mz I reviewed Q8C By Te Paey .
CEoc BT Y 31 . ! F rom thas soarce document. | snruited the nformaton contained W thia
e ¢ %.’Y*-C..vcsz‘il"p‘ At %Y\;_,'L L extract | certfy the information gottained heregy lxa and scowrstx
1) . > stract of that source document. s
| L om, e DONALD G NORRIS, G§-15, DAC *ﬁ. s W&‘ Y ~—

“yep f

Tdectass Sratiom Tegm e B SEUCOL



SAVVY TAKEOFF TIME IS 0450Z./
BEGIN COORDINATION TO DATA LINK WITH/
GROUND SITES AT 0520Z. COMPLETE DATA LINK/

COORDINATION BY 0550Z.//

LEX

- TANKERS KC135nmememmmommmmme e

"Y' ]

MISSN/A1422/1/AAR/-/-/
PUMA 22/3502/07302-0940Z/ROZ 02/A210/
REFUEL/A1401/RAIDER/2F16/6K/0730Z JP4/BOOM/
Al410/TIGER/2F15/11K/0755Z/JP4/BOOM/
A1403/VIKING/2F16/6K/0810Z/JP4/BOOM/
Al1411/CLAW/2F15/10K/0835Z/JP4/BOOM/
A1458/ELVIS 01/1EF111/9K/0930Z/7P4/BOOM/

COMMENTS: A/A TACAN 32Y-95Y//

MISSN/A1423/1/AAR/-/-/
PUMA 33/3503/0840Z-0940Z/ROZ 02/A250/
0955z-10252/ROZ 01/A260/
REFUEL/A1402/BRONCO/2F16/6K/0840Z/JP4/BOOM/
A1406/RHINO/2F4G/13K/0930Z/JP4/BOOM/
Al430/SAVVY/1E3/40K/1000Z/TP4/BOOM/
COMMENTS: A/A TACAN 33Y-96Y//

* % %



L2 R

TASKUNIT/12AVN/ conemcea e e UH60 - - -DIYARBAKIR

MISSN/A1470/2/TRANSPORT/-/AR/
EAGLE 1,2/5530-1LTCC-TAOR-LTC{/

DEP LTCC: AR/ GATEI: AR/

ARR ZAKHU: AR/

DEP ZAKHU: AR/ GATE 1. AR/

ARR LTCC: AR/

COMMENTS: MCCY/

k¥
SR 93, 1.1 2 3 PO

Part I1. SPINS SPINS - --SPINS

Xk

B. DAY/BASE NO/AOR MODE 1: 14/5/52
SEE COMMENTS 3 FOR NON-AOR MODE ONES

e

3. MODE SQUAWKS-ALL ACFT MODE SQUAWKS
NOTE: THE FOLLOWING ARE NON AOR MODE ONES
MODEI - 43-FIXED WING MODEI - 42-ROTARY WING
MODEII - ON FRAG LINE

LR



TAB K-3
E-3B AWACS

K-3a Extract from Operation PROVIDE COMFORT Air Tasking Order,
PC 1103, 14 April 1994
(See also Classified Addendum)

K-3b Battle Staff Directive, 13 April 1994

K-3¢ E-3B AWACS Flight Orders, 13 April 1994

K-3d Daily Flying Schedule, 14 April 1994

K-3a

K-3b
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TAB K-3
E-3B AWACS

K-3a Extract from Operation PROVIDE COMFORT Air Tasking Order,
PC 1103, 14 April 1994
{See also Classified Addendum)

K-3b Battle Staff Directive, 13 April 1994

K-3¢ E-3B AWACS Flight Orders, 13 April 1994

K-3d Daily Flying Schedule, 14 April 1994
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007 ] Jacuar | j Tia150 | J cHiwod 01 | I | oren | | opEN | | i i - | 1 - | MIF
007§ Jaguar | [ 11415 | § cHinow 02§ H | WPEN | | oreR | i | | . i I - | mrF
053 |} F-15 ﬁM{ 114201 |} ) HoREET 01 ] { QPEN.. ;:45*?1 OPEN ns'g}] | | - ] 1 - } Hrs
‘Amﬂ\UMWIMWWWMLﬂmL\ szm

vt | oHARR ] g?ﬁ.zsn | | ANGLIA ) || oren | | oren | ] | | | } 1 wiF
004 | HarR ] | 116251 | | aNGL1A i j | ores | | orex | i | I - i - ] HIF

jomi-en | j T14320 ) | rotoR 05 | 1 | open | ] orex | | | | - ] ] - } wopE 3 053X
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DAILY AIRCRAFT FLYING SCHEDULE [ DATE: 14 APR 94 BASE CUDE SOF: Prepared by: MSGT CHERYL O, TOMLINSON
ALL TIMES ARE IN ZULU DAY: THURSDAY 39th 06 Scheduling Office
LOCAL SCHEDYLE l l l ! EXT 844376122 PAGE 2

l ACET | 1AL MSH MSH FLIGHT ROUTING
MT | oTYRE # I # I TYPE I CALLSIGN I pILOT 'st; Erg | ATD l ETA l ATA ‘ CONFIG | RREA }  TIME | AREA |  TIME REMARKS

16 | Mu-50 | { T14394 | }pouy 81§ | | oren | | open | I | - [ - | WF

016, H-50 | | 714395 | ] pony 62 | [ | oren | j orex | | ] | - ) I - | miF

016 | HK-60 | | ria3es | | PoRY 63 i ] | oren | | open | | { i - I | - ] m1F

561 | F-4G | | ris3es | | #acH H ] | orEn | | opeEN | i I ] - i I - § wir

561 " F-46 |} { 114399 | ] macy | ] | orex | | orER § i | i - i ] - ] Wi

Wh 158 | | 14ss0 | | seeeo | | loeen | fopew | 1 T - | I - |

% | Ese | | rieser | | seeeo | i | open | j orex | 1 i P - - ] { . { MIF

023 [ F-te | J ries94 | | FaLcow ] | opEn | | oren | I i | . ] | - ] MTF

823 | F-16 | J ri4s95 | | Fatcon | ] | oren | | open § { i i - i | . j wiF

552 | E-3 § 114692 | | sewtRY { § | oren | | oPEN § | i | . { | - J wie

52 | E-3 } P r14693 | | senTRY I | | oren | ) oeen | H I ] - | i - | Mre

429 | EF-111 ] | rieron | [ zapPa 11 i | | orex § [ oren | i { { - | i - | WrF

423 | EF-111 | RN [ zaepa 12 | | | open | | opexn | | i H - i i - ] wie

058 | c-12 | | rus21 | | Mot 10 | ] | orew | | oren § | | | - i | - § nir

016 | Ma-60 | | wissso | | Hawx 21 i b} orex | | opeR |} ] | | - ] | - l

016 ' HH-60 | I w14331 | } HawK 22 i j | oren | | oren | | I i - | 1 - i

Tt . HC-130 | | wis3sy | | suapow 01 | | | ores | | opex | | i i - | . |

t6 1 HC-130 | | w4390 | | shapow 02 | | | open | | oren | ! { I - | H - I
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TABK
MILITARY FLIGHT PLANS

K-1
K-2

K-3
K-4

K-5

UH-60 Black Hawk 88-26060
UH-60 Black Hawk 87-26000
(See Tab K-1)

E-3B AWACS

E-15C 79-0025

(See Tab K-3a, b, d)

F-15C 84-0025

(See Tab K-3a, b, d)

K-1
K-2
K-3
K-4
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AFR 110-14 AIRCRAFT ACCIDENT BOARD
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AF Form 711 - USAF Mishap Report

AF Form 711a - Ground Mishap Report (Not Applicable)
AF Form 711b - Aircraft Flight Mishap Report

AF Form 711¢ - Aircraft Maintenance and Materiel Report
AF Form 711d - Missile or Space Vehicle Mishap Report (Not Applicable)
AF Form 711e - Explosives Mishap Report (Not Applicable)
Flight and Personnel Records (Not Applicable)

AFTO Forms 781 and DA Forms 2408

Materiel Deficiency Report (Not Applicable)

Technica! or Engineering Evaluations

Military Flight Plans

DD Form 365-4, Weight and Balance Clearance Forms
Certificate of Damage

Transcripts of Recorded Communications
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TABL

DD FORM 365-4, WEIGHT AND BALANCE CLEARANCE FORM

L-1

L-2

L-3

L-4

L-5

UH-60 Black Hawk 88-26060
UH-60 Black Hawk 87-26000
E-3B AWACS

(This tab not used)

F-15C 79-0025

{This tab not used)

F-15C 84-0025

(This tab not used)



FGR& F - kEiGhT & BnL CL?RRAHCE {TRANSPQR? FORIZQXTALJ ﬁ FOR&AT B1

DATE HODEL!DESIGN FROM - HOM& BASE GEAR NOM aﬂe
940301 UK~60A AS FILED - ' DIYABARKIR .0
MISSION SERIAL NO TO PILOT CONSTANT
ESSS 4 PAX 88-26060 AS FILED __AS FILED 1000

B = ST R T A R Sahial
RFMARKS : W 1TEN , N WEIGBT MOMENT
REF$3  P&CP g i
CE(2) - ; BASIC A/C From Chart C 11547 4102.3
REV#4 CW/KITS 4EA JOil in Airplane N/A N/A
MRE 2 CTN g CREW: 4 ' ale 204.0
REF#S | M-60 (2} - 4. EMERGENCY EQUIPMENT 160 68.0
M-16 (2) § 5.WEAPONS P 69 15.0
REF#6 AMMC 7.62 6. AMMOLCHAFF i 75 21.0
CHAFF 10 EA g E
g _ §
F OPERATING WEIGHT § 12651 4414.3
i TO. FUEL (822  GALS) § 5430 1943.0
i g
REF $10  JP/4 § 6.5 MAIN “s ~§
Jp/4 @ 6.5 EXT 2

B~ B O e R R e A R A
Corrections
CHMET ITEM WEIGHT MOMENT

3 PAX STA 32G.7 600 ig2.4
4 PAX 5TA 399.8 800 271.8

“REa AN S,

Less ﬁxpendablas

FUEL 1953 821.6 § TAKEOFF {Uncerrected} ! 19481 6621.5
CORRECTIONS H o . .0
TAKEOFF (Corrected) I 1s481 68215
LESS EXPENDABLES f 1953 821.6
_LANDING (Fuel 3477 lb$}§ 17528 59599.9
| o = H ; i e s = R
TAKrOFF LANDING  FUEL 3 Zern Fael R WEIGHT: 14051
ALLOWABLE GROSS WT 20250 20250 —N/A— X : 4 MOMENT: 4878.5
SUBTRAHEND 18081 16128 ———— § LIMITATIONS
ALLOWABLE LOAD 2169 4122 —— § 3410 - 365.4 CG: 347.2
e e R S e TSR S N R
(CG Data in INCHES) LIMITATIONS 1 WITH CORR KO CORR
TAKEOFF 342.4 -~ 361. 5 ~
LANDING ' n
) :;“, - g = e g T B [ X 1y 5 LT T L e R I R S R ey g e O Sl
COMPUTED ay-,\r\~;~—¥~§§2hth</ WT. & BAL. AUTHORITY: \vx«r~«r122w~«
PILOT:
m* CERTIFICATE /2l

T certify that 1 am the Records Custodian for the Accident Imfm:g&hm Board

convened io nvestigale the cragh of two 115, Army Black Hawk helicopiers in thens

 fly zone in northern [rag on £4 April 1994, and that this s & true and accurate copy of
1 the revord whick i kept in myy reoords system,

T

. IR .

i - - ) .
P e
v i

; s —7“%,...‘-"’
|\ £ 72 B 7 w1m§m L. HARRIS, Capt, USAF, MSC
; [2ate” Evidence Custodian, Incirlik Air Bsse, Turkey




TAB L

DD FORM 365-4, WEIGHT AND BALANCE CLEARANCE FORM

L-1

L-2

L-3

L4

L-§

UH-60 Black Hawk 88-26060
UH-60 Black Hawk 87-26000
E-3B AWACS

(This tab not used)

F-15C 79-0025

(This tab not used)

F-15C 84-0025

(This tab not used)

L-1
L-2



FORM ? - WBIGHT & BAL CLEARANCE {TRARS?GRT KQRIZONTRL)

&

FORMA? Bl

DATE MODEL /DESIGN FROM HOME BASE GEAR MOM CHG
940301 UH=&0A AS FILED DIYARBAKIR .0
HISSION SERIAL NO TO PILOT CONSTANT
FSHS 4 PAX 87— zaano As FILED AS FILED 1090
REMARKS i ITEM ] wzxear nens&r

REF#3 P&CP i |
CE(2) # BASIC A/C From Chart C 3 11784 4191.1
REF#4 CW KITS 4 EA P 0il in Airplane i ¥/A N/2
MEr 2 CTH § CREW: 4 ] 800 204.0
EEF#5  M-60 {(2) ¥ 4.EMERGENCY EQUIPMENT @ 160 66.0
M~16 {2) i 5, WERPONS i 69 19.0
R¥F46 AMMO 7.62 ¥ ©&.AMMO&CHAFF 1 75 21.0
CHAFF 10 EA { ;
E i
E OPERATING WEIGHT g 12888 4503.1
E TO. FUEL (822 GALS) g 5430 1943.5
E
REF{10 JP/4 € 6.5 LBS MAIN 3 3
i TOTRL AIRCRAFT HEIGHT i 28318 5445 5

JP}‘.’( @ 6 5 LBS EXT

Dlstr of Aliawabie Load*

KOHENT

WEIGHT

Cerrectzons

CMFl ITEM WEIGHT MOMENT

- ¥ 3 PAX STA 320.7 600 192.4
E 2 PAX STA 299.8 400 135.9
E
E
§ ¥
i a
: .
3
L3 L
] ;
£ &

& " = - s i

Lecs Ex?endabies HEIGHT ﬂOHEN? §_ §

FUEL 1953 821.6 1 TAKEOF? (Uncorrected} 3 19318 6774.9
b CORRECTIONS ] 0 .0
g TAKEQOFF {Corrected) g 19318 6774.9
f LESS EXPENDABLES ] 1953 821.56
E IANDING {Fuel 3477 Ebs)§ 17365 5553.3

13888

TAKEO*F LA&Q%NG

?UEL i Zerc Fuel i HEIGﬁT.

362.8

ALLOWABLE GROSS WT 20250 20250 —N/A— 8§—> MOMENT : 4831.4

SUBTRAHEND 18318 16365 -wmm~—A§ LIMITATIONS

ALLOWABLE LOAD 1932 3695 —— 341.0 - 365.5 cG: 347.9

B e agas S T R T e N L N IR N N T o N SRR N A T

(s Data in IBCHES) LIMITATIONS g WITH CORR NO CORR

TAKEOFF 342.5 - 2361.4 N/A 350.7
- i N/A 342.8

LRNBENG 7

CERTIFICATE
Focertify that 1 amn the Records Custodian for the Accident Investigation Bosrd
convened Lo investigate the crash of two LS. Amoy Biack Hawk helicopters in the no
fiy zone in porthers Irag on 14 Aprdl 1954, and that this 35 2 true and accurate copy of
the rocerd which is kept in my records system,

.
WILLIAM L. HA.RR£$ Capt, USAF, MEC |
Evidence Custodian, Ingirlik Alr Base, Turkey

i ?ifa?; g et
Date

341 5

WT. & BAL. AUTHCORITY:
PILOT:




TABL

DD FORM 365-4, WEIGHT AND BALANCE CLEARANCE FORM

L-1
L-2
L-3

UH-60 Black Hawk 88-26060
UH-60 Black Hawk 87-26000
E-3B AWACS

(This tab not used)

F-15C 79-0025

(This tab not used)

F-15C 84-0025

(This tab not used)

L-1
L-2
L-3



TAB L

DD FORM 365-4, WEIGHT AND BALANCE CLEARANCE FORM

L-1
L-2
L-3

L-4

UH-60 Black Hawk 88-26060
UH-60 Black Hawk 87-26000
E-3B AWACS

(This tab not used)

F-15C 79-0025

(This tab not used)

F-15C 84-0025

(This tab not used)

L-1
L-2
L-3
L-4



TAB L

DD FORM 365-4, WEIGHT AND BALANCE CLEARANCE FORM

L-1
L-2
L-3

L-4

L-§

UH-60 Black Hawk 88-26060
UH-60 Black Hawk 87-26000
E-3B AWACS

(This tab not used)

F-15C 79-0025

(This tab not used)

F-15C 84-0025

(This tab not used)

L-1
L-2
L-3

L-5

Horl
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AF Form 711b - Aircraft Flight Mishap Report

AF Form 711c¢ - Aircraft Maintenance and Materiel Report
AF Form 711d - Missile or Space Vehicle Mishap Report (Not Applicable)
AF Form 711e - Explosives Mishap Report (Not Applicable)
Flight and Personnel Records (Not Applicable)

AFTO Forms 781 and DA Forms 2408

Materiel Deficiency Report (Not Applicable)

Technical or Engineering Evaluations

Military Flight Plans

DD Form 365-4, Weight and Balance Clearance Forms
Certificate of Damage

Transcripts of Recorded Communications
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TABM
CERTIFICATE OF DAMAGE

Equipment destroyed or missing as a result of the crash of two US Army UH-60 helicopters on

14 Apr 94, in northern Iraq, is as follows:

1. In accordance with TB 430002-3 (Maintenance Expenditure Limit for aircraft) SN 88-26060
and SN 87-26000 are designated damaged beyond economical repair. ($9,270,000.00)

2. The following equipment was totally destroyed by post crash fire:
a. One each, SATCOM communication system with antenna ($16,700.00)
b. Four each, M60 machine gun (SN 7192, 11856, 11765, 14246) ($23,152.00)
¢. 600 rounds, M60 machine gun ammunition ($258.00)
d. Li.fe support equipment consisting of the following:
(1) Four each, SPH 4 helmets ($885.00)
(2) Two each, vest, survival ($996.00)
(3) Two each, PRC112 survival radios (SN-unidentifiable) ($9,740.00)
e. Extended Range Fuel System (8254,000.00)

3. The following equipment was not found at the accident site and presumed pilfered or
consumed by fire:

a. Four each, M16 rifles, SN 4794232, 4069525, 4797827, 4810081 (81784.00)

b. Eight each 9MM pistols, SN 1165146A, 134192, 1344190, 1344188, 1344189, 1344196,
1344191, 1344195 ($1828.00)

c. Four each, ANVIS-6 night vision goggles, SN 0516A, 117B, 741A, 07549A (§29,676.00)
d. Two each, survival radios, (SNs unknown) ($9,740.00)
4. Total dollar cost of military property damage/loss is $9,618,759.00.

5. Source of values: Army Master Data File (AMDF})

LEN ROYER, LTC, AV
Technical Advisor
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TAB N

TRANSCRIPTS OF RECORDED COMMUNICATIONS

N-1

N-2

N-3

N-4
N-5

UH-60 Black Hawk 88-26060
(This tab not used)

UH-60 Black Hawk 87-26000
(This tab not used)

E-3B AWACS

F-15C 79-0025

F-15C 84-0025

(This tab not used)



TABN

TRANSCRIPTS OF RECORDED COMMUNICATIONS

N-1

N-2

N-3

N-4
N-5

UH-60 Black Hawk 88-26060
(This tab not used)

UH-60 Black Hawk 87-26000
(This tab not used)

E-3B AWACS

F-15C 79-0025

F-15C 84-0025

(This tab not used)

N-1
N-2



TAB N

TRANSCRIPTS OF RECORDED COMMUNICATIONS

N-1

N-2

N-3

N-4
N-3

UH-60 Black Hawk 88-26060
(This tab not used)

UH-60 Black Hawk 87-26000
(This tab pot used)

E-3B AWACS

F-15C 79-0025

F-15C 84-0025

{This tab not used)

N-1
N-2
N-3



. REFPARTMENT OF THE AIR FORCE .

AIR.FORCE QOFFICE OF SPECIAL INVESTISATIONS

235 May 94

MEMORANDUM FOR ACCIDENT INVESTIGATION BOARD

FROM: AIR FORCE QFFICE OF SPECIAL INVESTIGATIONS
INVESTIGATIVE OPERATIONS CENTER/ENGINEERING SERVICES
{IOC/TSC - Capt Michael V. D'Ottavio)

226 Duncan Avenue, Suite 2100
Bolling AFB, DC  20332.0001

SUBJECT: Letter Report Detailing Audio Enhancement Work Performed - INFORMATION MEMORANDUM

I, INTRODUCTION

a. Following is a report detailing work performed by the Air Force Office of Investigations (AFOSD
Investigative Operations Center, Engineering Services Office (I0C/TSO) for the time period of 4 May 94 through
20 May 94. This letter report is outlined as follows:

Para
Nao. . Topic
2, Statement of Requirements/Objectives
3. Methodologies Employed
4. Procedures
5. Conclugions
APPENDICES Besulls

b. The office of IOL/TSG is responsible for providing audio and video (A/V) enhancemeunt services for the
AFOST and Nationa! Level program support for critical mission needs. In this capacity, IOC/TSO built their A/V
program with the assistance of Rome Laboratories Speech Processing Facility (RL/AIRAA) Tocated at Griffiss Alr
Force Base, New York. 1QC/TSO has been a “beta” test site for RL and has assisted in the evaluation of different
A/V enhancement products. Because of a strong working relationship with RL, IOC/TSO requested their support
in performing the actions necessary {0 complefe the tasking requested by the Accident Investigation Board
investigating the downing of the twwo Blackhawk helicopiers in Norilern Iiaq.

-

2. STATEMENT OF REQUIREMENTS/OBJECTIVES

a. The accident Investigation Board provided IOC/TSO with a video casseite tape from a camcorder that was
used on board the AWACS aircraft Tocated in the local area at the time of the accident. This video tape had a
portion of the tape re-recorded. The re-recording cut into the tape at the 8728 10 0732 time period and
overstamped the recording video during the time 0810 to 0814, The requirements passed o I0C/ TS0 were
twofold. First, extract embedded audio for the specific time black of 0728 to 0732 from within the re-recorded
audio track. Second, verify {ranscrint as presented by National Air Intelligence Center (NAIC). From these
requirements, the following objectives = re develuped as a road map to completing the taskiug.

{1.) Evaluate tape for ability to extract audio from re-recorded session.

{2.) If possible, extract audio and add to transeript.
(3.} Evaluate completeness of teanscript versus recorded mformation

C“HELPING TO PROTECT A GREAT WAY OF LIFEY



¢. Ina final phase of analysis, Rome Laboratory enginecrs used advanced speaker identification algorithuns
to attempt to correlate an unidentified speaker.

d. The transcribed communications include greund to alr, air to ground, and air to air exchanges between a
number of speakers. The communications include both private and common interphone systems as well as HAVE-
QUICK, SATCOM and normal UHF tactical. Synchronization tones for secure communications are audible before
Rumerous transmissions. Many transmissions are very garbled and distoried. The greatest amount of distortion
seems to be for air-lo-air cormmmunications. Nonetheless, even very distoried transmissions are readoble and
understandable in many instances.

5. FINAL COMMENRTS

a.  Asa result of our efforts in correcting the transcript, the Accident Investigation Board posed a few new
questions, First, could we identify the voice that made the 0728 call, "EAGLE ONE...?" Yes, we could. The
identification of the individual speaking at 0728, saying, "EAGLE ONE..." was determined to be DUKE. Second,
could we determine from the tape whether that 0728 call was standard radio conununications, HAVE-QUICK
communications, or intércom communications. Again, we could and assessed the audio based on a Tack of
characteristic noise associnted with both standard adio transmissions, HF or SATCOM communicatiens, and
HAVE QUICK communications? The radio call was determined to be aver the intercom. Last, could we clarify
other communications, centered around critical times provided by the Accident Investigation Board? These times
were analyzed and transcribed as required. [If there are any questions regarding this document, please call AFOSI -
IOC/TSO at DEN 297.5266 or COMM (202)767-5266.

45
PETER ~TSAF
Commahder, 10C

e, IOCICC
10C/CV
file



Following is a legend of the callsigns or abbreviations applicable to speakers on the tape.

ABBREVIATION
AA
AOR
ASO
CHE
CCoU
COU-M
CT
DOG
DUK
DUKE
EAG
EAGLE
FE
F/D
LIO
M/D
MCC
MT
PUM
R/W
RAI
RO
SAVY
SAVY-OPS
SD
TC
TC-NATO
TIG
Ul
VIK
WD

CALLSIGN

AA (DOUBLE A)
ACR

ASO
CHEYENNE
COUGAR

COUGAR-MIKE (ALSO COUGAR ON MIKE)

CT

MAD DOG
DUKE

DUKE

EAGLE
EAGLE
ENGINEER
FLIGHT DECK
LION

MAD DOG
MCC

MT

PUMA

ROAD WARRIOR
RAIDER

RO

SAVVY
SAVVY-OPS
SD

TC

TC-NATO
TIGER
UNIDENTIFIED
VIKING
CHECK-IN

LJ’



APPENDIX A - AUDIO TRACK TRANSCRIPT
Transcription Key/Legend Deseriptions

The transcription of the communications follows a ‘Time, To, Fron, Text’ format. Header information appears
as follows:

TIME TO FROM TEXT

(EXAMPLE)
86066 COUGAR RAIDER Text appears here.

The following describes the transcription conventions used by the transcribers.

1M 1 word missing in the transmission

3-4M 3 or 4 words missing

1-2M/G 1 or 2 words missing/garbled (distorted)

2.3G 2 or 3 garbled/distorted words 3

XM unknown numb;:r of words missing

XM/BLKD - unknown number of words are missing/blocked (by other speakers)

TWK indicates audio is too weak,

{TWORD? transcribed words in question marks within parentheses indicates the transcriber
believes this is what may be there, but is unceriain.

(MMAUTOTOG??  words in double question marks within parentheses indicates the transcriber believes this
is what may be there, but is uncertain because the word is unknown or invalid.

(COU)or (COLD)  For callsigns, parentheses indicate 1he transcriber believes this is who is speaking even
though the speaker does not identify his/her callsign. For words in text, the parentheses
indicates that this word is understood or assumed to be present by the transeriber even
though the word is not actually stated.

N Indicates the transcriber hears a callsign but is unable 10 recover it

((DOUBLE PARENTHESES DESIGNATE TRANSCRIBER COMMENTS))



AUDIO TRACK TRANSCRIPT
TIME TG FROM TEXT
0614 ASO T2 (CALL)
ASD T2 DID YOU GET MY ARROW?
T2 ASO NO
ASO T2 ( XM/G/BLK) TRANSMISSION BLOCKED BY RECURRING TONE
. (LARGE AMPLITUDE TONE}
T2 ASO I MOVED TO .. (XM/G/BLK).. SAME TONE
ASO T2 OH, O.X.
ASO T2 DID YOU GET 177
T2 ASO YEP
ASO T2 WHY IS THAT (LOUD TONE 1-2 XM/G/BLK) TALKED ABQUT

.(LOUD TOKNE 3-4 XM/G/BLK)..FOR SOME REASON THE (LOUD
TONE XM/BLK) ON THE GROUND WILL RANDOMLY FUT(LOUD

TONE XM/BLK). .
T2 ASO (LOUD TONE XM/BLK)._HUH, THINGS SURE ARE A LITTLE
DIFFERENT FROM WHEN (LOUD TONE XM/BLK)
0615 ASO AA (CALL)

AA ) ASO GO AHEAD

ASO AA ARE THERE ANY PERMANENT (?MARKERS or MARKINGS?) OUT
THERE THAT YOU KNOW OF? ‘

AA ASC NOT THAT I KNOW-OF, WHY?

ASO AA JUST CURIOUS,

0620  ANYONE EAGLE-} ANYONE,...(XM/G/BLK)...EAGLE ONE
Ul Ul EAGLE ONE IS (XM/G}...TOY ((or some syilable that sounds like OY)

0621  EAGLE-1 COUGAR  EAGLE ONE, COUGAR COPIES

0622 ASQ T4 (CALL)
T4 ASO (RETURNS CALL)
ASQ T4 (2-3.XM/G/BLK) ... WHAT ABOUT THE HELO EE017?
T4 ASO OH, THAT'S A WEAPONS TRACK, THEY'LL TAKE CARE OF THAT.
04631 T2 ASQ {CALL)
ASO T2 GO AHEAD,
T2 ASD YOU SAY THE EAGLE TRACK IS WEAPONS,..ITS NOT ON ANY
DATA
MCC ul (XM/G/BLK)Y. .Background transmissions
Ul MCC GO AHEAD)...Background transmissions
MCC ul (XM/G/BLK)...Background transmissions
[8)§ MCC THANK YOU...Background transmissions
ASO T2 YEAH, | KNOW. THEY'VE LANDED THERE. THEY'RE PROBABLY
JUST WAITING FOR THEM TO COME UP AGAIN,
T2 ASQO ROGER
0632 5D WD (CALL)
WD 5D GO AHEAD
SD WD YEAH, (?GLEN?} I SUSPENDED EAGLE _(IMX/G)..CAUSE THEY
LANDED.
WD SD 0K



AUDIO TRACK TRANSCRIPT
TIME TO FROM __ TEXT
0633 WD SD HEY, YOU GOT THE RADIOS?
3D WD ROGER, THERE'S NO ONE ON THE RADIUs.
0634 FE MCC (CALL)
MCC FE (RETURNS CALL)
FE MCC YEAH, COULD WE COOL IT DOWN IN THE FORWARD SECTION, I

GUESS, OR WHEREVER, WHERE THE WEAPCQNS PIT IS?7 COOLIT
DOWN A LITTLE ALL OVER THE PLACE.
MCC FE YEAH, I NOTICED THAT ALSO...(3-4 X\M/G)
FE MCC APPRECIATEIT

0640 (BD/YWD) {(SD/WI) (VJCE?) DO YOU HAVE POSITIVE MODE-4 ON ONE-ONE?

0641 (X/M/BLK) PROBABLE REFERENCE TO PUMA-11)
(SD/WD) (WD) NEGATIVE. .EVERYBODY BUT HIM.
0642 cou PUM-11 ((CALLS)).
PUM-11 COU. (1M/G) ((ANSWERS)).
(COUy PUM-11 {?LEVELY) 2-5-0, ({IM/G)) EAST.
(PUM-11) (com {(2-3M/G)) (7CLEAN?). -
(s ¢13)! PUM-11 ((ACKNOWLEDGES)).
0644 Ul Ul ((1-2G)). B
Ul (RAL (IM/G)).
Cou RAI ((2-3M/G)).
RAI Cou (TCONTACTD.
(645 DUKE M/D ((CALL).
DOG DUKE DOG, DUKE, GO.
(OUKE) MDY THEY BE AIRBORNE ((SIC)).
M/D) (DUKE) ROGER, COPY.
(DUKE) MDY HEY, IN CASE I DON'T GET TO...I DON'T SEE YOU LATER ON
TODAY, I'M NOT GONNA ((SIC)) BE GOING WITH YOU
SATURDAY.
MDY (DUKE) COPY.
0646 ul Ul ((1-2GY).
Ul Ul ((1-2G).
0647 Cou (ITIG? . ((XM/G)) 2-7-0.
(TIGY) cou CONTACT.
0648 CoU PUM-22 FLIGHT LEVEL 2-5-0.
PUM-22 Cou CONTACT.
Ccou PUM-22 AND COUGAR, PUMA-22, WE'RE REQUESTING...
Ul Ul (XM/G) ONE-ONE (2-3M/G) WE HAVE TO PUSH THE AUTOTOD.
(COU) (SD) YEAH, TELL HIM TO PUSH THE AUTOTOD.



AUDIO TRACK TRANSCRIPT
TIME TO FROM __ TEXT
PUM-22 ul (1-2M/G)). ,
ul {(SD) THREE-NINE-NINE DEC(IMAL) FOUR ZERO (( 0649 REFERENCE
TO FREQUENCY 399.40MHZ.))
0649 CT SD . ((CALL).
{SD} () ((CUTS OFF ANSWER TO SD'S CALL)).
€T (SD) YEAH IS THE AUTOTOD TURNED ON?
(SD) (CT) THAT'S AFFIRMATIVE.
€T (SD) O.K., THANKS.
SD (WD) AND SD, (I'VE) GOT A NEGATIVE MODE-4 ON ELVIS-01 FLIGHT
ALSO.
ul Ul ((CAM/TWK)).
F/D MCC AND FLIGHT DECK, MCC, JUST TO GIVE YOU A HEADS - UP

~WE'VE GOT A BUNCH OF ATRCRAFT AIRBORNE AND DUE WEST
OF US 6(0) ((CORRECTS)) 50 MILES, COMING HOT .. ((XM/G/BLKD

BY NEXT TRANSMISSION)).
Ul ut (COWGIBLED)),
Ul ul ((XMTWK)). ]
(F/D) MCC) AND EVERBODY IS AT 27(000) OR BELOW. -
0650 (MCC) (F/D) OK.
ASO MEC ASO. MCC ON THREE
MCO) (ASO) GO AHEAD, .
(ASO) MCC) YEAH, LOOKS LIKE THERE'S SOME RINGING THAT I DON'T
‘ REMEMBER WAS THERE BEFORE. 1JUST STARTED SEEING
THAT.
MCC) (ASO) ROGER, WAIT UNTIL WE COME OUT QF THE TURN,
{ASO) MCC) OK., THANKS.
0651 cou 9 ((1-2G/BLKD)) 2-7-0.
? cou (TCONTACT?).
(( CALLSIGN IS STATED TWICE, BUT IS EXTREMELY DISTORTED IN BOTH TRANSMISSIONS.))
0652
0653 Ul Ul (MWK
0654 F/D MCC AND FLIGHT DECK, MCC, LOOKS LIKE WE GOT THE EAGLES 50

MILES IN TRAIL AND ABOUT 100 KNOTS CLOSURE. WE'LL
PROBABLY HAVE TO TAKE ANOTHER ORBIT AND THEN.. THEN
WE'LL BE ABLE TO HEAD BACK_HEAD QUT TO THE EAST.

MCC) (F/D) OK,
Ccou R COUGAR, COUGAR, ROAD WARRIOR, ROAD WARRICR. OVER.
Cou EAGLE-! COUGAR, EAGLE-ONE ((CALL)).
RIW cou ROAD WARRIQR, COUGAR ROGER.



AUDIO TRACK TRANSCRIPT
(CONTINUED)
TIME TO FROM __ TEXT
0654 Ul Ut ((1-2G/ VERY DISTORTED, PARTIALLY BLOCKED BY PREVIOUS
{cont.) TRANSMISSION. IT IS UNCLEAR IF THIS IS A RESPONSE TO
BAGLE-ONE’S CALL TO COUGAR)).
(COU) EAGLE-1  ROGER, EAGLE-1 IS ((2-3M/G)) ENROUTE (WHISKEY TO) LIMA,
ul Ul (1-2M/G)).
R/W COU ROAD WARRIOR THIS 1S COUGAR. GO.
0655 R/W SAVY-OPS  ROAD WARRIOR THIS IS SAVVY-OPS, CAN YOU COPY COUGAR?
SAVY-OPS RIW AND SAVVY-OPS, ROAD WARRIOR, NEGATIVE.
R/W SAVY(OPS} ROAD WARRIOR, THIS IS SAVVY.
SAVY-OPS R/W AND SAVVY-0PS, ROAD WARRIOR, DOES COUGAR COPY ME?
R/W SAVY AND ROAD WARRIOR THIS IS SAVVY, THAT'S AFFIRM(ATIVE),
AFFIRM(ATIVE). ‘
0656 cou R/W AND COUGAR, THIS IS ROAD WARRIOR PASSING IN THE BLIND.
THIS FREQ(UENCY? IS NO GOOD FOR ME. TO ME IT SOUNDS
LIKE SOMEONE HAS THEIR (7G.T.57) HUNG UP. ALSO, I HAVENT
HAD YOU ALL DAY AND I'VE HAD THIS OTHER BIRD UP.
SAVY-OPS Cou AND SAVVY-OPS, COUGAR, COULD YOU RELAY THAT, THEY-
_ ((ROAD WARRIOR)) WERE BROKEN.
cou SAVY AND COUGAR, THIS IS SAVVY, ROAD WARRIOR WOULD LIKE TO
SWITCH OVER TO ANOTHER FREQ(UENCY). STANDRBY.
0657 FD MCC AND FLIGHT DECK, MCC, IF YOU'LL LOOK. TO YOUR LEFT, 1030,
14 MILES, YOU QUGHT TO HAVE A SINGLE TANK(ER)..YOU
OUGHT TO HAVE SOME TANKERS.. AND IN TRATL OF THEM
ABOUT § MILES SOME EAGLES...THEY'RE AT 25 (CORRECTS))
27000,
0658 ul Ul ((2-3M/G)).
(SAVY) (COU) ((XM/BLKD BY PREVIOUS TRANSMISSIONS)) MIKE-17 AND 18
. SOUNDS GOOD TO ME.
cou (SAVY)  ((XM/BLKD BY NEXT TRANSMISSION)).
ul U ((2-3M/G)) TRAFFIC, 2-7-0, {710 MILES?) ((2-3M/G)).
Ul Ul (?ROGER?) ((i -2M/G)).
Ul Ul AND ((3-4M/G)).
(COU) (SAVY)  AND THAT FREQ'S NO GOOD FOR ROAD WARRIOR. THEY WANT
A NEW ONE ((XM/FADES)).
ut (COU) OX., WHATEVER THEY WANT...LET ME LOOK THOSE TWO
FREQUENCIES THOUGH,
(CoU) Ul OX.
Ul (cow THEY REALLY SHOULDN'T USE THIS ONE.
Ul ul ((1-2M/GY).



AUDIO TRACK TRANSCRIPT

(CONTINUED
TIME TO FROM TEXT
0659 Ul (CoU ((2-3M/G)} WE'RE GOING TO NEED TO USE MIKE-1-7.
(F/D) (MCO) ((2-3M/G/BLED)).
(MCC) (F/D3 YEAH, WE'RE ABOUT TO MAKE A TURN (?RIGHT?)..TO THE LEFT
HERE IN A MINUTE. YOU WANT US TO ((XM/BLKD)).
(F/D) (MCO) {(XM/BLKD BY PREVIOUS TRANSMISSION)) TANKERS, AND
SOME F-16'S, TO YOUR LEFT, 10 O'CLOCK.. 14 MILES (X0WBLKD).
Ul Ul ((2-3MIGY).
MCO) (F/D) (? YEAH, WERE AT.7).
FDy MCC) O.K. WHY DON'T YOU SET (XM/BLKD) TWO MINUTES Agxrr)
COME BACK.. .COME BACK ((2-3G/BLKD)).
Ul Ul ((XM/BLKD MULTIPLE SPEAKERS HERE)).
MMCC) (F/D) ROGER.
SAVY.OPS R/W SAVVY-OPS THIS IS ROAD WARRIOR, DID NOT COPY BUTI'LL
HOLD TO THINGS ON MIKE-1-7.
0700 (R/W) SAVY ((XM/BLKD BY SUBSEQUENT TRANSMISSIONS)).
CDMT MCC (CALL),
) (MCC) (CDMT) GO AHEAD, SIR.
(CDMT) MMCC) YEAH, YOU GOT THE RECORD(ER) BUS?
(MCC) (CDMT) 1GOTIT SIR.
(CDMT) MCCH ALL RIGHT, THANKS.
MCO) MT) HAVE FAITH.
SAVY-OPS R/W AND SAVVY-0OPS, ROAD WARRIOR, RELAY TO COUGAR, HOLD
GOOD LINK.
F/D MCC FLIGHT DECK, MCC, LET'S GO AHEAD AND START A CLEAR
LEFT HAND TURN NOW ({(XM/CUTS GUT))
MCO) (F/D) (?IN A TURN?).
COuU SAVY COUGAR, SAVVY COPIES.
Ul Ul ((1-2GY).
(WD) (SD) DID YOU GUYS ASSIGN MODE-2'S TO KEEP THE SYMBOLOGY
OFF?
(SD) (WD) THAT'S AFFIRM(ATIVE). IF YOU LOOK, ALL THE MODE-2'S ARE
ASSIGNED.
0701 (SD) WD AND IF NEEDED, WE ({1-2M/G)) INITIATE HAVE-QUICK CHECKS?
OR DO YOU WANT TO JUST WAIT?
(WD) (SDy I HEARD THEM EARLIER. JUST WAIT. IT SHOULD HAVE
WORKED.
(SD) (WD) ROGER.
(COUy (PUM-11}  ((XM/G)) RADIO CHECK.
PUM-11 CQU PUMA-11, COUGAR, LOUD AND CLEAR.
(COU Ul ((XM/G/DISTORTED}) 10 MILES ({(XM/DISTORTED)).
Ut COU (IM/DISTORTED CALLSIGN)) CONTACT.
SAVVY-OPS  COUM SAVVY-OPS, SAVVY-OPS, COUGAR-MIKE ((CALL)).



AUDIO TRACK TRANSCRIPT

(CONTINUED)

TIME TO FROM __ TEXT
0702 COU  SAVVY-OFS COUGAR. SAVVY-OPS, GO AHEAD.
SAVVY-OPS  COU-M  SAVVY-OPS, COUGAR-MIKE, WE ARE LEAVING THE ORBIT. AND
PRESSING TO (?ARRIVE ONE?) AT THIS TIME. (YHOOKUP?)
WHEN WE HAVE ESTABLISHED ORBIT.
(COU-M) . SAVVY  SAVVY COPIES.
ut Ul ((1-2M/G)).
0703 ul Ul ((1-2MIG)).
0704
0705  (TIG-D) TIG TIGER, (2CHECK?)
(TIG-2) TIG TIGER, CHECK.
(TIG) (TIG2  TWO. (( ACKNOWLEDGES)).
cou TIG ((XM/G/DISTORTED}).
TIG cou LOUD AND CLEAR.
(COU) (TIG) LOUD AND CLEAR ALSO.
(WD) (WD) AOR, CHECK-IN.
(COU) ACR ({ACKNOWLEDGMENT)). -7
Ul Ul (3-4M/G/EXTREMELY DISTORTED?).
Ul (COU) AND ((IM/G)} YOU CAN USE THE ((2-3M/G)). ((COWWEAK)) . FOR
CHECK. -
0706 CoU U (COM/G/VERY DISTORTED)).
ul (COU) ((3-4M/G/DISTORTED)).
0707  (TIG-2) (TIG) (YTURNING?)
0708 (TIG) (TIG»2  TWO,
0709 Ul RAI RAIDERS, ((3-4M/G)).
AOR €O RAIDERS ARE COMING OVER,
ul RAI RAIDER ((3-4M/G)).
cou RAI (CALL),
RAI CoU RAIDER, COUGAR, RADAR CONTACT.
(cowm RAI CHECK LOUD AND CLEAR.
(couy RAI ((XM/G/VERY DISTORTED)).
(Cou) RAI RAIDER.
(RAD (COU) {{2-3IM/Q)).
0710 (COU) (RAD) ((1-2M/G PROBABLE ACKNOWLEDGMENT)).
F/D MCC THEY SAY THEY'RE TO THE NORTH OF US, LEFT, 9 O'CLOCK,
SOME WEASELS, SLIGHTLY LOW, 27000, PROBABLY ABOUT
. ABOUT & MILES OUT.
(MCC) (F/D) ALL RIGHT, :.O0KING FOR THEM,
(F/D) (MCQ) LEFT, 10 O'CLOCK, 3 MILES, SLIGHTLY LOW, 27000.



AUDIO TRACK TRANSCRIPT
(CONTINUED)
TIME TO FROM __ TEXT
(FI)) FD) HEADSETS.. HEADSETS ON.
(F/D) FI3) OK. 4
(MCC) (F/D) LOOKS LIKE (?BOTH OF THEM?),
(F/D) (MCC) PROBABLY. )
(F/D) (MCC) WE'RE NOT PAINTING ANY RADAR ON THEM.
0711 (F/D) MCC) WE'VE GOT A SINGLE IFF SQUAWK.
(MCC) (F/D} ((2-3M/G}}.
(F/D) (MCC) THE OTHER ONE COULD BE RIGHT BEHIND HIM.
Ul (MCC) WHAT'S THAT HOSTILE TRACK THERE FLYING AT DiYARBAKIR
OR SOMETHING? ,
MCC) (ASO) (FF/A-187),
(ASO) MCC) OK.
(MCO) (ASO) SOMETIMES THE TURKS HIT UP THEIR WEAPONS THEIR
FIGHTERS LIKE THAT.
ul Ul ((1-2MAWK)).
(ASO) MCC) AND NOBODY QUESTIONS THAT ON THE GROUND?
(MCC) {ASO} THEY'VE DONE.IT SINCE I'VE BEEN COMING HERE.
{ASO) MCC) WHAT?
MCC) ul YEAH, IT'S THEIR {?S.F.K./S.0K.7) IT'S WHAT THEY CALL THEIR -
SPECIAL.
0712 (MCC) ({ASO) THAT'S A SPECIAL MISSION THAT'S NOT GOING INTO IRAQ.
(ASO) QALY ANOTHER CATEGORY OF SPECIAL MISSION.
COU uI ((3-4M/G)).
Ul com (COVW/G/DISTORTEDY) 0-3-0, ({1-2M/G)) SOUTHWEST, ALTITUDE
UNKNOWN.
0713 ul ul {(1-2M/G)).
Ul Ul ((?GOT ONE).
0714
0715 (COU) TIG {(2-3M/G/DISTORTEDY)."
ART ASO (CALL).
(ASO) (ART) GO AHEAD.
(ART) (ASO) AM I CLEARED LIMITED L.V.D.).
(ASO) (ART) LIMITED, YES.
(ART) (ASO) ROGER.
AA (ASO) YOU WANT TO GO AHEAD AND PUT SOME FILTERS BLANKED
IN.
(ASO) (AA) {IM/G) (( PROBABLY ACKNOWLEDGING )).
0716 (WD (SD) WEAPQONS ARE BASE NUMBER 5 IF YOU HAVEN'T ALREADY
DUG THAT OUT.
0717 Ul (ASO) ((1-2M/GY),



AUDIO TRACK TRANSCRIPT
{CONTINUED)
TIME TO FROM] TEXT
0718 MCC AA {CALL). ({ SAYS DOUBLE-A))
SD AA (CALL).
Ul RAI ((XMIG/DISTORTEDY).
Ul Ul {{(XM/BLKD)) CAN YOU GET I'T UP PLEASE?
Cou PUM-22 ((CALLY).
0719 PUM-22 Cou GO.
{COU) (PUM-22)  ((XM/G/DISTORTED2-1-0.
(PUM-22) (COW STANDBY.
ut Ul (?RAIDERY?).
{(MCC) Ul WHAT'S HE WANT?
Ul (COW (?HE WANTS TO DESCEND TO?) TWO-ONE-ZERQ (2-1-0).
Ul-2 MCC ((POSSIBLY ACKNOWLEDGING PREVIQUS TRANSMISSION.)
(MCC) (FE) YEAH, MID ZONE. IT'D BE KINDA ((SIC)) HARD TO TRY
CONTROLLUING THE..
PUM-22 {Com PUMA-TWO-TWO (?CLEARED TACTICAL™.
(cowm (PUM)-22  TWO-TWO ((2-3G/BLKD)).
Ul Ul {(IM/GY).
MO (FE} {{CONTINUED FROM ABOVE)..INDICATORS..I'M HAVING A
HARD TIME JUDGING. T™M TRYING TO KEEPIT AS
COMFORTABLE AS POSSIBLE..
(FE) (MCC) 0.K., I WAS OFF LINE TALKING TO SOMERBODY ELSE, BUT I
MCC) (FE)
(COLD).
CouU Ul-3 {(7TCOUGAR, COUGART} {((1-2G)).
16 S cou (?COUGARD).
U2 MCCO) QK.
MCO) (FE) (XM/FADES INDISO JUST TO LET YOU KNOW, I'M TRYING
((XM/CUTS OUT}) COMFORTABLE. .
0720 Ul Ul {(IM/KEYED MICROPHONE)).
Ut ul (COFYD. .
Ul Ul ((2-3G)).
Ul-3 (COU (3-4G) (?SPOILER FOR YOU?).
(MCC) (FE) IF YOU COULD COOL THE....
(FE) (MCC)
SECTION...
(M) (COW (? HAVE COUGAR READBACK?).
MCO) (FE}
TIG) Cou COUGAR HAS HIM LOUD AND CLEAR.
DOG (TIG) LOUD AND CLEAR. DOG, SAY AGAIN.
(TIG) cou COUGAR, MEET YOUR TANKER (7AT SOUTH? SPOILER 40.
((COUGAR MAY BE RELAYING COMMANDS OR HAVING COMMANDS RELAYED))
(MCC) UI-2 ((XM/BLKD)). THE WEAPONS BIN.
M/D) (TIG) TIGER.

UNDERSTAND THE SURVEILLANCE SECTION IS PRETTY COLD?
YEAH, SOMEBODY CALLED UP AND SAID THEY'RE GETTING

((CONTINUES FROM PREVIOUS TRANSMISSION)).. THE FRONT

{(CONTINUES COQLING DISCUSSIONY)... THE FRONT SECTION...



®
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(CONTINUED)

TIME __ TO FROM _ TEXT
0720 (MCC) U= WEAPONS BIN IS MID-SECTION.
{cont) Ul (MCC) NO. 1 DONT BELIEVE SO.
ul U ((3-4G).
Ul-4 (MCC)  RIGHT NEXT TO P :
DUKE (cou WEASELS COMING OVER TO YOU ON YOUR ACTIVE.
0721 (MCC) Ut YEAH THE C.5.0. AREA AND THE C.D M.T. IS IN FRONT OR
FORWARD. AS.T.'S AND W.D.'S ARE MID, AND THE CREW REST
AREA IS THE AFT.
Ul-4 (MCC)  THE MID-SECTION THERMOSTAT IS NEXT TO 0721 THE A.Q.'S
((CORRECTS)) A.$.0.'$ SCOPE. WE CAN TALK ABOUT THIS
LATER,
0722 F/D UL-S FLIGHT DECK. 1S EVERYBODY ON HEADSET?
0723 UL-5 (F/D) AFFIRMATIVE.
UL+ F/D) AFFIRM(ATIVE) (¢ WEAKER. DIFFERENT SPEAKER ON FLIGHT
: DECK)). )
(F/D) HE: COPY.
(PUMA-22) 7PUMA-11?  (?PUMA-ONE-ONE PUSH TEN?).
ul ul ((KEYED MICROPHONE OKLY)).
0724 Cou Ut COUGAR ((X0W/G)) ONE-ONE ({2-3G)).
Ul cou COUGAR.
0725 ul TIG TIGER (XM/G) SPOILER ZERO-TWO-ZERO (X0M/G) LOW AND
SLOW.
(TIG) Ul ({(3-0)).
SD ASO ((CALLS)).
ASO SD ((ANSWERING ASO}).
(SD) (ASO) YEAH. THE VIDEO-CAM IS STILL RUNNING. WE CAN TURN IT
OFF NOW. THEY'RE OUT OF THERE.
(ASO) (SD) SAY AGAIN. “
(5D) (ASO) THE VIDEO-CAM IS STILL RUNNING BUT THE TURKS LEFT.
(ASO) (SD) OK.
({ VIDEO TAPE APPEARS TO HAVE BEEN TURNED OFF HERE FROM 0725 T0O 0727, TAPE 1S TURNED
ON JUST PRIOR TO NEXT TRANSMISSION ))
Ul ui-6 TURN (JOFF/ON?) THE TAPE.
ul Ut ((1-2G/DISTORTED/CUT OFF)}.



AUDIO TRACK TRANSCRIPT

CONTINUED

TIME TO FROM __ TEXT
0728 19| Ui (?RADAR’S STILL TRACKING?).
Ul Ul (7TWO HINDS?).
u Ul (THIND?}.
Ul ul (UNDERSTAND A HiP?)
Ul Ui (2COPY COUGAR 777
ut U1 SAY AGAIN.
EAG-1 Ul {(( WEAK CALL/BLKD BY NEXT TRANSMISSIONY)
(TIG) cou COUGAR COPIES, (PHIPY).
0810 (( TAPE SIGNAL CHARACTERISTIC CHANGES AT THIS POINT))
0811 Ul Ul (IM/C)).
15 ul (IM/G)).
Ul COU-M  ((EXTREMELY WEAK CALL AT END OF PREVIOUS
TRANSMISSION. )
DOG DUKE {({CALLS, PARTIALLY BLOCKED BY NEXT TRANSMISSION.))
coU RAL-I RAIDER-1, BACKUP FREQ(UENCY),
(RAI-1} Cou SURE, JUST A SECOND. ;
(RAI-1) cou COUGAR COPIES,
Ul CouU COUGAR. PICTURE, A SINGLE GROUP, SPOILER, 170, 15.
0812 cou Ut OX., GIVE ME AN ARROW THERE,
COU-M Ul (CALL) (XM/EXTREMELY WEAK).
(cou Ul ALPHA, THE BULLSEYE, 340 (?AT?) 20.
0813 (TIG-) TIG HOT RIGHT.
(TIG) (TIG)2  TWO. {ACKNOWLEDGING COMMAND FROM LEAD)).
0814 (TIG) cou PICTURE A SINGLE GROUP, SPOILER, 180, 12,
(Couy TIG TIGER ((ACKNOWLEDGING)).
(TIG-2) TIG-1 BUDDY SPIKE, 2-7-0.
(TIG) Cou PICTURE A SINGLE GROUP, SOUTH, SPOILER. 15.
{(VOICE AUDIBLE IN BACKGROUND))
cou CHE-30  ((CALLS)).
CHE-30 CoU LOUD AND CLEAR.
(COU) (CHE-30)  ((POSSIBLE FOREIGN LANGUAGE))..(2MISSION HOTEL-ALPHA-
YANKEE?)
{CHE-30) Ut {(POSSIBLE FOREIGN EANGUAGE))
DUKE M/D DUKE, MAD DOG ((CALLS)).
DOG DUKE (THIS IS) DUKE, DUKE, (MAD) DOG GO.
(DUKE) (M/D) AS ABHORRENT AS IT MAY BE TO YOU, YOU MIGHT WANT TO

START WRITING DOWN SEQUENCE OF EVENTS AND THINGS
LIKE THAT..JUST SO YOU CAN HAVE 1T AVAILABLE WHEN YOU
COME DOWN 'CAUSE THEY'RE OBVIOUSLY GONNA ((SIC)
WANTIT.

{{ VIDECG TAPE TIME JUMPS BACK TO 0732 HERE}}



AUDIO TRACK TRANSCRIPT

(CONTINUED)
TIME TO FROM TEXT
0732 Ul Ul (IM/G).
Ul CoU STANDING BY.
SAV-OPS COU-M ((CALLS)).
ASO TC-NATO ((CALL)).
(( FOREIGN SPEAKER CALLING ASO IS HOST NATION .
CONTROLLER))
(TC-N) ASO (ANSWERS CALL).
(ASO) (TC-N) TRACK NUMBER KILO KILO 126 1S UNKNOWN.
(( SAME FOREIGN SPEAKER ))
SAV-OPS COU-M ((CALL)).
(TC-N) (ASO) KILO KILO 1-2-67
(ASO) (TC-N) COPY.
(ASQ) (TC-N) NEAR KILO KILO ZERO ((CUTS QUT ).
MCC (F/D) YOU MIGHT WANT TO WAIT UNTIL WE COME OUT OF THIS
TURN.
uI (ASO) OK., JUST A MINUTE.
PUM-22 Cou CONFIRM WORKING WEST.
(PUM-22) (COoU) THEY'RE COMING AROUND THE (XM/CUTS OUT).
Cou PUM-22 COUGAR, PUMA-22 DID YOU CALL?
(PUM-22) (COW) YEAH, I'D LIKE YOU TO WORK WEST...
(COU) =~ (PUM-22)  ((1-2G)).
" SAV-OPS COU-M ((CALL)).
0733 TC ASO WE DON'T KNOW RIGHT NOW.
RO MCC AND RO, MCC, WE STILL DON'T HAVE ANY CONTACT WITH
THEM. WE NEED TO PASS THAT. WHAT'S THE STATUS OF THE
OTHER SATCOM. :
MCO) (RO) I'LL HAVE TO WAIT FOR THE C.T. TO COME UP HERE.
MCC) (RO) THAT'S THE GOOD SATCOM THAT YOU HAVE...
Ul Ul ((1-2WK)).
ASO (TC) I FOUND ARROW.
Ul Ul (PANY STATION, ANY STATION?) ((THIS TRANSMISSION IS
SIMULTANEOUS IN BACKGROUND OF CONVERSATION
BETWEEN TC AND ASO))
(TC) (ASO) O.K., I, I DON'T..WE DON'T KNOW WHO THAT 1S, BUT WE'RE ARE
LOOKING:
(ASO) (TC) COPY. ,
PUM-22 {CoUy PUMA-22 CHECK (7PAIRING?).
MCC RO STANDBY, I'LL TRY TO RETUNE.
(RO) MCC ((ACKNOWLEDGES)).
0734 (COU) PUM-22 PUMA-22, GOOD (?PAIRY).
(COU) (PUM)-22  AND (PUMA)-22 LEVEL (3-4G/BLKD).
(PUM-22) (COU) (2-3G/BLKD) GET AN ALTITUDE.
Ul (ASO) (2-3G/BLKD) I'LL CHECK YOUR (INAV?Y).
Ul 14| (1-2G/BLKD).

I



AUDIO TRACK TRANSCRIPT

(CONTINUVED)

TIME TO FROM __ TEXT
0734 (ASO) U (2-3G/BLKD} (3D0 YOU WANT?)?
{cont) (PUM-22) (COU) ((XMBLKD)) AND ANY OTHER INFORMATION.
ur (ASO) PROBABLY ABOUT A ZERO-NINE, .
(COUY (PUM)-22  TWO-TWO (2:3G).
uI (AS0) .TO ABOUT A...
Ul Ul (IRADAR'S) (3-1G).
Ut (ASO) ..THREE MAYBE. TWO-TWO OR TWO-THREE?
(CoU) (PUM-22)  ROGER, STANDRBY.
(PUM-22) cou O.K., ASK HIM FOR AN ALTITUDE SIR,
cou (TIG) ((IM/G)) SPLASH TWO HINDS.
0735 MCC (RO) O.K. MCC, TRY SATCOM AGAIN.
ul (ASO) PERFECT.
Ul ul ((XM/GY) CHECK THE ((XM/WK)) RADIO ((1-2WK)).
UI (TIG) (?RAIDER?), CHECK THE (7PICTURE?) ((IM}).
Ul TIG TIGER,
COU-M Ul ((WEAK CALL)).
covU " TIG GO AHEAD.
(T1G) (COU) {(3-4G)).
oy (TIG) SAY AGAIN,
(TIG) (COU) SAY ALTITUDE OF ENGAGE, ALTITUDE OF ENGAGEMENT.
CoU U (XM/WK) SIGNAL CHECK.
(CoU) (TIG) BELOW 500 FEET.
(MCC) (RO} STANDBY SIR. WE'RE CHECKING THE OTHER SET
(?SAV-OPS?) ut ((XM/G/BLKD)) SIGNAL CHECK.
SUR MCC LET'S KEEP AN EYE ON IRAQ. THEY MAY TRY TO HAVE SOME
KIND OF RESPONSE.
MO (SUR) ROGER THAT.
0736 M/D DUKE (CALL).
Ut Ul ((1-2M/G/WK).
SD AOR ((CALL))
(AOR) (SDY GO AHEAD.
(SD} (AOR) YEAH, CAN YOU HAVE THE R.O. CHECK MY ALPHA (?PUSH?)
REAL QUICK. I'M GETTING SAVVY-OPS CHECKING IN ON
SATCOM.
(AOR) (SD) YEAH, I'VE GOT THE SAME UP HERE. WE ((XM/G/BLKD)).
Ul ul ((XM/G)) DO YOU NEED ((2-3M/G)).
(AOR) (D) YEAH, HOLD ON.
(SD) (ACR) OK.
{SD) (AOR) ((3-4M/G)).
{AOR) (SD) YEAH.
Ul Ul (?VIKING CHECK?).

WA



AUDIO TRACK TRANSCRIPT

(CONTINUED)
TIME TO FROM __ TEXT
0737 Ul U TWO.
SD (AOR) OX. SD.
(AOR) (SD) COPY, WE'RE CLEAR ON IT.
COU (TIG) ((1-2M/G)) THE COORDINATES?
(TIG) (COU) NEGATIVE. SAY AGAIN COORDINATES.
(COU) (TIG) THE FIRST HIND, COORDINATES N36.469 , E44.043 .
(TIG) COU COUGAR COPIES.
Ul Ul ((1-2M/G)) SAY STATUS.
ul Ul ((2-3M/G)) (0N TWO?).
TIG (Cou ((CALL CUTS OUT)).
Ul Ul WANT TO TRY? |
TIG (COU) RAIDER IS ((1-2M/G)) POSITION, 15.
(COU) TIG TIGER IS CONTACT,
0738 SAVY-OPS  (COU-M)  SAVVY-OPS (( CUT OFF)).
(TIG) (COU) ((2-3M/G)).
Ccou TIG-2 ((CALLY).
_(SAVY) (COU-M)  ((BLKD BY NEXT TRANSMISSION))..MIKE..
- (TIG-2) cou GO AHEAD.
(COU) (TIG-2)  COORDINATES..(N)36.451 , (E)44.052, A
(SAVY-OPS) (COU- M  ((XM/BLKD BY PREVIOUS TRANSMISSION))..PASS ON TO MAD
DOG..
(TIG-2) CoU COUGAR COPIES. :
(SAVY-OPS) (COU-M)  ..((CONTINUES FROM ABOVE)).. HIND HELICOPTERS. I REPEAT,
TIGER SPLASH TWO HIND (IM/BLKD) TIME 07:30 . .
UI (COU) (?CONTACT?), ONE APIECE THERE.
SD ul ((XM/G/DISTORTED)) COORDINATES ((1-2M/G)).
0739 UI Ul o)
SD (AOR) YOU ON HAVE-QUICK WITH THOSE TIGERS?
(AOR) (SD) THAT'S AFFIRM(ATIVE).
TIG/RAI cou TIGER/RAIDER, COUGAR (7PICTURE CLEAN?).
(COU) RAI RAIDER ((ACKNOWLEDGES)).
(COU) TIG TIGER (( ACKNOWLEDGES)).
ul Ul ((1-2M/BLKD BY PREVIOUS TRANSMISSIONS)) READ YOU LOUD
AND CLEAR.
Ul ul YEAH, IT'S (ON THIS ONE?).
Ul Ul COPY.
Ul Ul (CM/G/DISTORTED)).
Ul ul ROGER.
Ul Ul (71 NEED THE 7) (( BLKD BY BELOW)).
Ul u ((1-2M/ POSSIBLE FOREIGN LANGUAGE)).
Ul Ul YEAH KINDA. ((SIC))
Ul Ul LET ME CALL YOU SLUGGER.
10)§ Ul OK.
SAVY-OPS  COU-M  ((CALL BLOCKED BY NEXT TRANSMISSION)).



AUDIO TRACK TRANSCRIPT
{CONTINULD
TIME TO FROM TEXT
0739 MCC Ut (7ART?y'S OFF HEADSET.
{cont.) 8] Ul ((1-2M/G)). :
(D) ur (1-2M/G) (PART'S) OFF HEADSET.
ul (SD} COPY.
DOG DUKE {{CALL).
0740 cou SAVY-OPS  COUGAR, SAVVY-0OPS RADIC CHECK.
SAVY-OPS Ccou ((BLOCKED ANSWER)},
Cou TIG COUGAR, TIGER ((CALL)).
(TI) COll COUGAR ((ANSWERS)).
(CoUy (TIG) THAT'S PUMA-22 WITH THE (IM/G){?AR.7).
(113 (Com AFFIRMATIVE. '
(COu (TIG) ((COM/G/VERY DISTORTED)) EARLY.
SAVY-OPS  (COU-M)  ({ BLOCKED BY PREVIOUS TRANSMISSION)).
{TIG) cou COUGAR COPIES,
(TIG) Ut (TRADAR?) COPIES ((2-3M/GY).
Ul TIG TIGER (( ACKNOWLEDGMENT)).
U Ul {(XM/G/BLKDY). .
(TIG-2) - TIG TIGER (?TURNING?) LEFT.
VIK COu VIKING, COUGAR, CONTACT,
0741 SAVY-OPS COou SAVVY:0PS, COUGAR ON MIKE, HOW COPY?
SAVY-OPS COou SAVVY-OPS], SAVVY-0PS, COUGAR ON MIKE {((BLKD BY NEXT
TRANSMISSION BUT CONTINUES ).,
8} 1811 (K. WE CAN PROBABLY TURN THE RECORDER OFF,
(SAVYY {COU-M)} .. {(CONTINUED FROM ABOVE}), PLEASE PASS TO MAD DOG
(XM/CUTS QUT HERE)).
{{ RECORDER APPARENTLY SHUT OFF UNTIL..))
0757 Ul Ui FLYING SIX PUMA, CHECK (7PAIRING?).
Ul Ul ((1-2M/GY).
0758 Ul Cou SINGLE GROUF, SOUTH, SPOILER 15,
DOG DUKE ((CALLY).
DUKE /D) GO DUKE.
CouU (IO COUGAR {7LION7y REPEAT (IM/G).
110 {COU) YEAH, REQUEST CHECK SQUAWK.
(MDY {DUKE} ((XM/BLKD)) IDEA. BUT GOING INDIRECT ((XM/BLKD)).
{ILI0-67) (Cou) NEGATIVE SQUAWK AT THIS TIME (7LION-67).
com (LIO-6) ((3-4M/G)).
(L10-6) CcOu (?ACKNOWLEDGES?).
(DUKE) (M/IN ROGER, WE WANT THE RECCE TO GO OVER AND TAKE A
PICTURE, AND WE ALSO WANT THEM TO TAKE A LOOK
({(XM/CUTS OUTY.

Ul cou COUGAR, GROUP SOUTH (1M/G)..SOUTH SPOILER 12.



AUDIO TRACK TRANSCRIPT

(CONTINULL)

((2:/BLKD BY ABOVE)) DID YOU COPY THAT?
(( ACKNOWLEDGES )).

OK. WE WANT THE RECCE BIRD TO GO AND SEE IF THEY CAN
TAKE SOME PICTURES AND ALSO LOOK FOR SURVIVORS.

({ ACKNOWLEDGES)).

(PTANKS?), I'M GONNA ((sic)) PUT IN A COUPLE OF SPECIAL
POINTS AT THOSE COORDINATES. I'M GONNA MAKE THEM
H.N.’s (HOSTILE NEUTRALIZED)), THE LITTLE RED SQUARES.
THAT WOULD BE APPROPRIATE, HOSTILE NEUTRALIZED.

WHAT'S YOUR TOTAL?

TIME TO FROM ___ TEXT
0759 AOR (S
(SD) ACR
(AOR) (SD)
(SD) AOR
SD 2
ul (S
0800 TIG-2 (TIG-1)
(TIG-1) (TIG-2)  23.
Ul cou

R0

COUGAR, SINGLE GROUP, SOUTH 5POILER 135,

END OF TRANSCRIPT
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APPENDIX C: AUDIO RETRIEVAL
STEP-BY-STEP PROCEDURES

EQUIPMENT:

2 Panasonic AG - 1960 Video Casseit: Jecorder (VCR),....VHS Format
Magnet

Mounting Hardware for Positioning Magnet inside VCR

TASCAM DA - 30 Digital Audic Tape (DAT) Recorder

SONY 19" Color Monitor

PROCEDURES:

NOTE: Until this attempt, this set of procedures had only been accomplished with audio tapes.
Altheugh this is a video (ape, the procedures are generally the sune, Both audio and video fapes
are comprised of magnetic media, Primary differences are the size of the tape (i.e. width - audio
tape is approximately 3/8", video tape is 1/2") and the format in which the data is laid on the tape.

PURPOSE/THEORY

The primary purpose of the procedures outlined is to perform an erasure of the re-recorded avdio in
an attempt to strip out the old recording, To do this, all audio 1s passed across a magnetic head in
attempt to accomplish two things:

a. Erase re-recorded information

b, Re-align old recording elements still present on the taps. With magnetic fields and tape
dynamics, old particles actually have a memory. That is, they tend to move back to a previous position, -
the last previous position.

These two tasks are accomplished simultaneously. Once passed across the magnet, the audio is then
recorded to a DAT for play back and analysis. These procedures are accomplished as many times as is
necessary in order 1o optimize the erasure of the re-recorded signal, while at the same time, minimizing
the erasure of the "lost"™ information. When a final audio copy is ready for analysis, Sound Stage
software will be used to amplify those siguals that are available, If record levels are of sufficient
amplitude, information should be audible. :

SUNDAY - 22 May 94

1. 1200 - 1400: Make copy of original tape
a.  Original tape labeled..... "Original AWACS Video Tape - 14 Apr 947

2. 1400 - 1500: Play back copy and verify original was copied.
a. Identify key points on recording and verify information is available,
b,  Write protect, label, and store the copy for shipping.

3. 1500 - 1600: Make test tapes
a. Make two to four test tapes. Each of about 3 - 5 minutes duration.
- Record kaown audio
- Re-record tver a portion of the known data
- Repeat 2 ic 3 iumes
- Verily test tapes are ready for being operated on



I’ .

4. 1600 - 1800: Prepare one VCR for modification and modify

a. Remove casing of one VCR.

b. Inspect hardware housings and inner mechanisms for best placement of magnet

¢. Adapt magnet to fittings to allow magnet to fit in VCR in line with the directional flow of the
video tape.

5. 1800 - 1930: Mount magnet inside VCR prior to audio head, just after video head.
a. Magnet posttion is crucial to the success of this test,
b. Stereo recording creates two audio tracks. Both tracks are located at the bottom of the tape (see
Figure 1.) as it passes across the audio head. ‘
c. For standard stereo recordings (this recording is verified as standard), the affects of re-recording
are as follows:
i. Both audio tracks are initially passed across the "main" erase head.
- This essentially performs a "gross" erasure of all information on the tape (video and
audio)
ii. Track 1 (labeled A2) is then passed through a second erase head for the purpose of
recording. If this track is not passed across a separate erase head, no recording takes place.
iii. Track 2 (labeled A1) does not pass across a second erase head.

CONTROL TRACK

R P T EN

VIDEQ INFORMATION

Figure 1.  Video Tape Recording Characteristics and Track Information

MONDAY - 23 May 94

1. 0700 - 0930: Set up all equipment
a. Connect VCR to DAT
- Load DAT with blank tape for recording and play back
- A DAT recording will be the data used for manipulation once all over recorded data 1s

b. Verify DAT records from VCR input
¢. Connect monitor in-line
d. Verify monitor displays needed information and DAT records



2. 0930 - 1200: Run test tapes through VCR setup

a. Verify magnet is right size (physical size)

b. Verify no obstruction that may cause recording problems

c. Verify magnet is not close to "Control Track"

- If magnet affects "Control Track” in any way, all information will be lost due to a lass of

syncinonization information

d.  Make adjustments where needed. This set of adjustments is for the purpose of properly aligning
the magnet, such that no physical damage is done to the VHS tape.

e. Performed thase steps five times before one complete run was made with no damage to the tape

3. 1300 -:1500:  Perform test tape audio extraction
a. Three tapes available for testing prior to performing actual audio extraction.
b. First tape was passed through magnetic field.
- No permanent damage to tape
- No permanent damage to audio or video signals
- Playback recording not of sufficient amplitude to hear any audio other than the re- recorded
information (1.e. 0810 - 0814 audio)
c. Same tape passed through again
- Re-recorded audio was considerably tower in amplitude.
- Stll no original audio available
d. Same tape passed a third time
- Same results, low re-recorded audio, no original audio
e. Adjust magnet and place a few millimeters closer to tape
- Step through procedures with second test tape
-~ This test tape was run through the setup a total of four times. The same results as above
occurred with the exception of the fact that this time, all re-recorded audio was lost. No original audio
was found.
f.  Adjust magnet one more time (approximately 2 millimeters).
- Tape physically destroyed. Knocked off effort to extract audio.

4. Conclusions

a. This procedure was a new procedure in that it had never been accomplished with video tape
media. '

b. Previous attempts at retrieving audio from audio cassette tapes was successful. This should have
followed in the same vein.

¢. Test was not accomplished on original, as the tape would have been physically destroyed and no
audio retrieved at all. The individuals at Rome Laboratory were quite helpful through this whole
process. It was their expertise that helped develop this attempted solution, and their expertise that
enabled us to get as far as we did. The original tape was preserved and is being sent back to your
offices.
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TRANSCRIPT OF VIDEOTAPE
AIRCRAFT 79-0025

(TIGER 2)
APRIL 14. 1994

(Tape starts with inaudible comment})

FLIGHT LEAD: Tiger 1, splash one Hind. Tiger 2, you're engaged with the second
(Tiger 1) one. He’s off my nose two miles, right past the fire ball. Two, call
in. One’s off lefi.

WINGMAN: In hot.

(Tiger 2)

FLIGHT LEAD: Copy. Tiger |, splash one Hind. Tiger 2 is engaged. Cougar.
COUGAR: Cougar copies. Splash one Hind.

FLIGHT LEAD: He's in a left-hand turn, low.
WINGMAN: Tiger 2, splash second Hind.
FLIGHT LEAD: Splash two, Tiger 2, come off south.
WINGMAN: [Offensive Remark Deleted]
COUGAR: (Inaudible) Hind.

FLIGHT LEAD: Say again?

WINGMAN: [Offensive Remark Deleted]  (PAUSE) Off south. Master
arm safe.

FLIGHT LEAD: One is master arm safe. Visual...right side...tactical....... climb.
(PAUSE) 1 never got my tape off.

WINGMAN: 1 gotit. Don’t worry. Two, I'm blind, passing 11.
FLIGHT LEAD: Okay, coming under your nose. Check right to 240.

WINGMAN: Visual. (PAUSE) Recommend we go do a pass over that and film
it.



(TAPE OFF)
(TAPE ON)
FLIGHT LEAD:
WINGMAN:
RAIDER FLT:
COUGAR:
FLIGHT LEAD:
COUGAR:
FLIGHT LEAD:
COUGAR:
FL]GHT LEAD:

WINGMAN:

FLIGHT LEAD:
WINGMAN:
(TAPE OFF)
(TAPE ON})

WINGMAN:

FLIGHT LEAD:

Twao, posit,

Coming off .._right. (PAUSE) Two's coming in behind vou.
{Inaudible) {possibly "Cougar, Raider Fit, .") Detroit, picture,
Raider, Cougar, picture clean. (PAUSE) Tiger.

Cougar, Tiger, go ahead.

Say altitude of splashed bandits.

Say again,

Say alutude when engaged. (PAUSE) Altitude of engagement.

... below 500 feel.

(Talking to Tape) We're running out......... up the valley. I'm
going to keep the mountain (Inaudible word} up. This smoke--
right-hand smoke is mine. Left hand smoke is [Flight Lead's]. I'm
going to get the. . (PAUSE).. ... There’s one of them, Her¢ comes
the second one.

And Two, One’s in behind you.

Copy. (PAUSE) Nobody's there. Nobody could survive that.

Long estimate 3645 44035,
Tiger Two's, visual, in the aux.
Okay, reading out Mark } 36451 44052,

One’s pulling 1t back 7,000.



WEZEL:
COUGAR:
WEZEL:
COUGAR:
FLIGHT LEAD:
(TAPE OFF)
(TAPE ON})
WINGMAN
COUGAR:

WINGMAN

CLAW FLIGHT:

FLIGHT LEAD:
(TAPE OFF)
(TAPE ON)

WINGMAN

Wezel checking (Inaudible word).
Wezel, Cougar, radar contact.
Wezel, Detroit.

Cougar, picture clean

Tiger.

{Talking to tape} Okay, tape’s coming back on.
Cougar, picture ciean.
(Talking to tape) Turn down the radio here...

Okay, Recapping--as we entered the AOR, we were runaing
basically to the southeast. We had an opportunity to look down
those valleys that run northwest, southeast.

As we approached the Gate, 1 picked up a helicopter tracking
north westbound. I could tell it was 2 helicopter because we
were only getting about 130 knots. As we came in, we picked up
tail-on looking at a guy out there about 30 miles where we imtially
picked him up. He was tracking--we were looking at a tail aspect
looking at 130 knots pretty steady, broke the lock, [FLIGHT
LEAD] went down to do a VID as briefed.. 1 did an S-turn back
behind him. He came down and went for an 1D on the helicopters.
Initially, he calied # a Hind. Then he says--No, it's a Hip. He
says--Negative, it’s 2 Hind. And about that time he’s...

Tiger, Claw.

(Talking to tape) As briefed, I did an S-turn back and forth
behind him to get spacing. I was about 3 1/2 miles back. He came



9 ®

through, made the initial pass, called them initially Hinds and said-
. No, Hip, then came back and said--Confirm Hind. I was looking
down. Idid not go as low as he did on that imtial pass. I was
looking at shadows. It eppeared to be a Hind to me. As [ pulled
off, he confirmed they were Hinds. He made the call "Hind",
talked 10 AWACS, came back around. He circled to the south. |
circled to the north. Basically, he came in. took the first one out
with an AMRAAM. Film. I ran the camera from back here so we
ought to be able to have film of that. He called off. I called in
with a heater and shot mine. Can’t tell if his made any reaction at
all. Mine was heading for high terrain off to the left. The AIM.9
pulled a good deal of lead to the point that I thought it might be
going for hot rock and then it slammed back in and took them out.

Flew over the crash site twice; once to get a mark ¢ast to wesi--
excuse me, once 1o get a mark west to east; the second time to get
a mark, look at the wreckage east to west. Saw no survivors,
Looked like the helicopter pretty much came apart when they were
hit. From looking at the pointy talky they give me in the cockpit
here, | can confirm that what I saw appeared to be a Hind and that
[FLIGHT LEAIDD] was close enough to eveball it and see that they
had ordnance on the wing stations. Tape's coming back off.

TAPE ENDS

REPORTER'S CERTIFICATE

The videotape from Aircraft 79-0025 (Tiger 2), April 14, 1994, was reviewed and
transcribed by me and the foregoing transcript is a true, accurate and verbatim account of

that videotape.

[4
MAUREEN A. NATION, DAFC
Court Reporter
Incirlik Air Base, Turkey
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