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AMSEL-RD-NV-SE-EWD (SFAE-AV-AEC/25 Apr 1994) (70-lr) lst End 
Mr. R. Paolella and Ms. P. Lumjx44697 and x43211 
SUBJECT: Failure Analysis on Crash Damaged Electronic Equipment 

Director, Survivability Equipment Division 

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

1. A damaged ~144 jammer was handcarried from PM-AEC St. 
Louis, MO to SurviVaEllity Equipment Division, Fort Monmouoh, NJ 
by Mr. Q. Rodriguez via OA Form 4137 to perform a failure 
analysis of the damaged equipment with certification by the 
partic.ipants. 

2. Prior to performing any failure analysis photographs of the 
damaged "ALQ-144~' iwas 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
l360A/ALQ-144A;, a major component of the AN/ALQ-l44A. 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. There 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 cca, A9) and 
the Estimated Time Indicator, even though the motors, filter, 
etc. 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 
the components. 

CERTIFICATE . 
I certifv that 1 am the Records CustodilUl for the A«:ident tnvestigation Board i 
cof'!v~dto investigate the crash t'lftW<l U.S, Army Black Hawk helicoptm in the no : 
fly- zone in northern Iraq on lA April 1994, L'ld that this is a true and attUn:tc copy of . 
the rwmi wh.ieh is kept in my r«Mds system. /.. f==.,. 

·-· b,./ lr-· F·f i5 714,.,_ T "/ WILUAM L HARRIS, C•p~ USAF. MSC 
D~ Evidence Custodian. lrtcirlik Air Base. Turkey \ 
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AMSEL-RD-NV-SE-EWD (SFAE-AV-AEC/25 Apr 1994) (70-lr) 1st End 
Mr. R. Paolella and Ms. P. Lum/X44697 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. Paolella, 
Ms. P. Lum, Mr. H. Oshel and SGT A. Conlin, NV&ES Directorate. 

4. The POCs for this action are Mr. R. Paolella and Ms P. Lum. 

5. CECOM Bottom Line: THE SOLDIER. 

~~.b-<-~ 
fr

ROBERT W. AUMUELLER 
Director · 
survivability Equipment Division 
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JaM::!Wlll::M FeR ~. FN•Al\l:, A.'T.!: S?:AE-AV-1\l\l: (COl. 'It:<=D I;. l><>ir.lo::l::ar) 
4:JOo Gct.:>:!!ellCIO< Blvd., st. Lcuis, 1-:0 63l2()-l79B 

Sl.:lm);T: Fililure Mal:,"lli!l Cl\ Cralih Pa'm;iod l!.l~ ~!.poont .. 
1. 1M tailu:re ir;v,..;tir;atien en thll CP-1597/11m-39(V)' D.l.;itd ~ trC;.., 
Ai.rara.rt Tail N>.::ober 1>8~26060 has "-' <XIt!P~· t.!<o to t.l:8 lii<Mll:'9 ca':diti= 
Q! t.'":>& ~, cpou:atien eculd not be verified. 'Ihe ~ r.otal;cck with 
~FMc illwnnti= u e.vail..ahle llPCfl ~. i A ldef sumnary 
cutl~ 1:l>& plM erl actJ.w ia )>I:OV~ boolew. ' 

r 
2. 'Ibe unit trcm ~ tail lUI'I);:er 60 \oiiiiS oarat\llly di,_,rn:lod and key 
<:<:>J+Oi""'L (i.e, ultraviolet ~le Raad Qlly Met=y (!.l\ll'l1a>IS) an:i 
JU...,t;ranicalll' Erasable Pre<;ram.allle ~ cnly ~ ; (~l ) 1.nteqn.t:od 
oi:tul.i'bl (lCS) 'WIIIn! ~~. 'Ibis ~tion wruo pw:Au:nliid J.r. a diffare.-.t 
llial'tl"lllr fran thttt of the.~ J.r, llirl::raft tail l"U!>ber 87-26000, in ~ 
to ~ tha ~l Flight l:'rCgram (OFP) and FJnl.tter :rdantific:atien 
!lata (:tm:>) S<lf!:w=e v"""'icns ot tM F' oor. · 

3. '009 to tl'.e cx::rla1tion c:t: tl-.-~ ca\lS411Cl l:>y if.tA~~nse lli:>l:lt the ~ """"" 
~ to ~ ot tilair •""'P""':iV9 oirc.lit oard IUilaBI!lbli&e. I!'Xtl:'ication frr:r:~ 
the F' •: ;~eo" ..,..... )'«rt~ l:!f phyaia.lly pcyin<J tl1a fuaed ICs fl.'ao tM <X:ll, il'l 
lieu c:uttin; tro ph"' c:n ~ xc. · 

4. l1l o:rd.o!!r to r1Wl tM ~ c:: lliE!lDtY or &acb :tb, t.ha ctJi"" were dil:'eotly 
p:laeed on the ~iata ll1a'A l/0 coctema.l il'lte:rt'aoei ...:~apt=. 'lbG 1»\!tl\ I/0 
Willi ~ nsnotaly with a l!oarscn&l o::..p..l.t>r (!'C): lolldod with ~ 
Sot~. . 

. i 
s. 'lha ~ fer two ~le daV1osa on CCA; A5 (In an:! Ul:a) wra 
~fUlly ~. ~ Q1 tM ~ c.:h~ lllllt:chit>g' that Of 
li:nclwn ~ tor 01'P :10.9, there. 14 a lW:tl degte9 of ptOI:abilit:y that tha 
41irr;::l:af't W.U cquippaa with tM <mnct """'len af ~tl.r.; DOftwaro for: 1:ha 
AN/llm-l51AM l. ' 

fi. Attellf?ta to xua.M~<r sof~ trm thD ~ varioi:w l'llCW ~ to 1:x: 
~. 'lbG ~ ca~ or tal.lure af the :res waa 11 d~ ~t or 
t"hl inten!ile hoat ~c!l led to the JrSltim or IIEOlli~/oon.f~l ccatirt;J 
-~w. : 
6. llluKid c:a ~ auocts as a result or a rt.r.,' it _, be·~ that 
II: labelflltic:Mr WAll loc:4t&d en the u-- Odt:.eo Module (lli:M) - At the tiM. at 
the crasn. It 11 the opWm or tha -writar t1111t the lll!:el wt~S ~ ~ly 
tbe CGI\fi<1antial ident:itbticn lllbltl en the u::H ~· 

!.>t'Y.~..::·~·::- :_: ::... .: - · 
l.n::.i::~ /0::.:: j'": :.·>. ".:. :.:::> . ... 8 
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: 1 2 MAY 1994 
~-:w-WOI 
Gt.II!3!C':l'l FAilure AnalJ11ii& on Cl:ll!ill ~ Zlecl:.rc:>luc ll:<U~t 

7. !lased. en tl'lll OF.? V&l.'!li.at l:lGiJ1g idMtitia! as "''lt"Zicn ~o.9, ;in~ 
orcation =~ JaX:Jon OCII!pO.t.U>1l1ti&sl ~ ow Arrl m:o so~~ ~. <.m:l 
tbo ~ or a llhlldowin;J Ql'f&et tro:u a l::u::nod ocnfido>nl::l.al lAb:>l, the E1D 
&u pttqt&lll«l in l:ha I.II:M wa~~~.lll:1<it ~)' !lD 01!.1 ;or 017. 

8. For f'llrt:lwr" int~on pl- ocnt.1I.Ct Mr • .:l'<tm Jtailly, at <X>I'II'C'Ci"l (~M) 
li44•231?, DSN 9~!1-i9l7 l.oo/l.tecl at Ni.l;tlt vU..iQll 1r ~ic Sen:o=a 
Diroatarate. 

$1, Cf)XM l!ctt.m Ll.lwz 'll!ll SCWIEa. 
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• DEPARTMENT OF THE AIR FORCE 
Ml~ dftONAUTX:AL SYSTDIS a.HTtR (AfWC) 

WIUGHT.PATTtlts:OfrC A111r I"'ftCZ ISAS&:., OKlO 

MEMORANDUM FOR PROJECT MANAGER, AVIATION ELECTRONIC COMBAT 

FROM: VL/ AAAl 

ATTN: COL Tl!OJIAS E. REINKOBER 
SPAE-AV-AEC 
4300 GOOOFtLLOV BOULEVARD 
S! LOUIS MO 63120-1798 

2185 Avionics Circle 
Vright Patter•on APB OH 45333-7301 

• 

SUBJECT: Failure analysis on Crash Damaged Ele~tronic Equip~ent -
INFORMATION MEMORANDUM 

1. The subject equipment vas picked up from your organization in 
St Louis HO on 25 Apr 94 and brought to the Navigation and Inforna\lon 
Transmission Branch (VL/AAAI), Wright Laboratory, Wright Patterson 
APB OB to perform a failure analysis. 

2. On ZG Apr 94 at 0800, technical experts from WL/AAAI, the 
4950th Test Wing, and the National Air Intelligence Cen Ler (!lAIC) had 
gathered to perform the required failure analysis. Upon openina the 
seded pa<:k.al!e. a charnd uz• oC electronics and llll!ltec! metal vas 
observed by all. Still pictures and a video vere takeD duria£ this 
time. the "equipment" vas identified as a RI 1518/ARC 164(v) and an 
Airborne Intercom Panel, melted torether. It vas not possible to 
aseernin the operational aode of the radio since many of the controls 
had burned/nelted avay. The hundreds digit ot the !requency epp4ars. tn 
be set at "2" The remaininr digit settings vere indeterminate. The 
t02~le svitch position on the AIC panel, fro• left to right, are: up, 
up, dovn, up, up, dovn, and dovn. Details on the functionality of th•s~ 
s•itch positions are being pursued. A SKetch ol th• ~uipment vith the 
relative positioning of tha ramaining switches/controls, photos, and a 
copy or the video can be made available upon request. 

3. The equip11ent will be protected in a locked safe until dlsposition 
information is rtctivtd from tht SafttY Board. If th•r• ar• additional 
questions, please contact ae at DSN 78~-3455 or Ms. Diane Summers on 
DSN 785-4947. 

< .. ~'.H1'l F:r'" . .f•, ~ :-::_ 
"': :"; -· ' • ; ·~ :: j 

1~ .J.J.::tli--
PRANKLIN T. BUTSON, Chief 
Conmunieations T•ehnology Section 
System Avionics Division 

')'J~79r 
•···· 

cJ- 7 .;t::::.:=;.:;= 

E1;fF.~~·l::;~;;;~~,, . IA6 
L/ ti 
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J-ld 
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OEi'ARTM~N r Ci' THE Aii'l !'O:=iCE 
J.tR l~'!'EL!..ICiENCE AG:;NCY 

. 

~.! 

MEMOR.Ao'IDUM FOR A VIAT!ON El.ECTR.Ol'<1C COMBAT 
ATTN: SFAE-AV-AEC 

Cornmander USACCSLA 
ATTN: SELCL-EP 

Tobyhanna A:J:iny Depot 
ATTN: SDSTO-MC 

FROM: AFCSC/CV 
230 Hall Blvd Ste !26 
San Amonl;O TX 7&243-7075 

Su"BJECT: Aliaiysis of KIT -l C, Serial Nu:nber Unknown 
- fi..,'f'QRMATION MEMOR.Al,iDU}.! 

• 

26 Apr 94 

1. The condition of the unit precluded any detailed analysis requested by Colonel R.einkober, 
Project Manager, Aviation Electronic Combat. The logic circuit card was charred and significant 
components meited. Additionaily, wiring was melted and fused so that any attempt to apply 
power to the unit would have resulted in damage to the tester (ST-20). 

2. Th~ tech.'lical expem considered breaking the box open to detennine the exter.t of the damage 
to the Power Conditioning Assembly. No value would be added by pursuing it, as the heart of 
the system is the logic card (E-GFN) 

3. No determination could be made as to the condition of the KlT-!C priorto the ~ccident. The 
unit should have zeroized after loss of power and with the extensive melting of components. 

4. We could not determine 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) 

#!. Typical KIT-I C with a hand mount (without shock absorbing feet) 

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

#3. Same configuration, covers on 

#4. Same configuration, side view 

CERTIFICATE 
1 certifY that I am the Records Custodian for the Accident Investigation Board 
convened to investigate the crash oft'W<I U.R Army Bl:u:k Hawk he1icopten in the no 
fly z.one in northern Iraq on 14 April1994, Md that till$ is a true and accurate copy of 
tbe rt(;ord which is kept in my records system. _ 

1 
. 

/AI-" ~tt:=-:> 
I S711T ¢ ( WILLIAM L. HARRJS, Cap' USAF, MSC 

Date Evidence Cust<>!iian,. Incirlik Ait Base, Turkey 

"Freedom Through Vigilanc:e-

'I I·. 



F.3 • 
#S. Crash unit, KIT -1 C in the shock mount, front/side view 

#6. Crash uni!, side/rear view 

6. Points of cohtact at AICSCILMMLC are Mr. Raymond Gamboa or Mr. Harry Frierson, DSN 
977-2671/Com/n (210)977-2671. T~e Tobyhanna Army Depot point of contact is S!"C Donald 
McRae, DSN 795-6893/Comm (717) 894-689!. 

Attachments 
l. Pictures 

1?&¥t!J~~~J 
ROBERT V\. JE~~ Colonel, USAF 
Vice Commander 

'! ' I 
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*H r~.:==~=:r c;.')nc:lu:.-:lc:-.~-t ~,:·;-~(! ;~:-;/l'...P:-:-J.C:O('",.') at ir:::::::>. t:.;: !.:cci; t:.o::-:-.:~s=--=-~· 
(::",::;, ~X.."::~~s;ti~,;c;~y cx;;.:::;.:.ncd f:::: C":l'J e·,,,:_6_,-:;;-.ce •,;t~ic;: CQ:JlC~. p:;--•y,riC;-; t:_,", 

i~·.!ic~~ic:~ of tho OFC!'i.tticn;:-.l ~-::tte o: t...'le .;;:;;...?X-lc,:. (V) c..t th·:: "'.:i::~ cf 
t.':"';~ i:-.::;iG.~rlt un;:!e~ l~\';J;::;tigc-tic:t* Tt .. ~ ::::u(,.;~~ c.r the c:-:gincc:"ing 
ir..vGst!.c~:.tio:-1 '~·~: t~ dcter:::'dne whcthe::: the ,~\.N/APX-lC:J (\1) wu::: p~· ... •c!-'Cd 
~':"'. a...-.-:1 l! f;u, ...,hc.:t.he:; cr no~ l!~DE 4 ~p.s opc~a::ione:.l <l.~ tt.t:: t.ir:::o c: ~~!! 
l~clde;o.t. k."'l ¢.:-;~lyJ:i.G c! r:;ultif:le cc-:cponer.~s or tho A!-if.~.P::-lOO('.:~) 
co:~clu:ic~ that the Ltt>\ ,-as er'.J.!::jcct.Q:i to a:1 el8ct.r1cnl ovoru":racr; €''/G:tr't 
(!OS} • 'r!-1e E08 eVI!:":"': cou.:.c! have ocour!.-cd en \l.'eapon i::;pact., 'A/C ir:p.:ct 
tiit.h the tj,frou.nd or during the er.auincy tirw. Base-d en the analyoi«'! of 
the phy~!:al evi~~~cG rGcov&re~ it in the conclUG1on o! tho 
Al1/APX•lC::)(V) e~:.;inee:rin:; inveatigat.l on toru: that the All/-"i"ll•lOO ('/) v~:o 
pot:sred. 0:1 at tt.t.l ti=.a .of the EOS ir.ci~c.nt. The invest!g-o.ticn ~~c t.."':.c 
·w::>DE .; c~e;rl!t.ic:Jal st.a:.e ha~ ;p!."'ovon to l;)e iuccnclu.c1vc: in proving i: 
HC!>~ 1 \.'!,O operc.ticna.l l:tt the time ot tt' .. t:t l::US 1no1dsnt. Snr..o: evidl;'nce 
e>:i,ta t~.at indic"t."" " l·!:lllE ' caution ccn:lit1on "'""'" not prc:;en':o :.t th<O 
title e~ the EOS incidant. A M':n.:E 4 cautior, condition would b;: prr~sent 
l.f then. ""''"' a Ml/APY.-lOO (V) !>!ODE < hardware !:.1lure er if th·~ co:1et: 
~ntere~ !nto tho AII/APX-100 w&r& inc~~F~tinle with t~e inte•:cgbtcr 
eedes. 

!J. Ccn:l.it.iop as rGC&ive~: G~ "PP.ZLIJ>:ll'A."\~ El;GINEER!:iG ItiVll8TlG1,l'IO:; 
Rt;PORT or '.1:'Hl! All/i'.PX-100 (V) R:;;COVl!f<ED F?.OM US AAHY trn-60 j 07-26000 11 

dat'Oc 4 t~ey 199~, ~ttac.'\c:~ll hereto. 

C~ Obse..rvat.ion;z of op~tional condition: eee 11 PRELI!·:!NARY EHGXN.t:'E~!1lG 
IW.'l:Sl'!G:.:'ION R.EPO!<:' OF 'I'Hl:: 1.);/A?X-lOO (V) RSCOVJ:RED l'l\OH US AR!:'l 'O'H-t;O 
# S7-26oOO" dated 4 May lff~4, attach<>d horC>"Oo. 

D. El<p<><lient ""P<>ire perforl:l<>d: &<ta "PRZ::.l!':Hir;RY E~GI!'EERlNG 
!tl":!!S!!G>.!'lOI' RZ?Ol'.T OF 'l'HE 1.!1/APX•lOO (V) IU':CO\'l:RED FRON US :..:R.~ UH-60 
!' B7•2SOOO" d<.te:l. ~ l':ay 19~~, attached her~to • 

FAX TRANSMITTAL 

l 
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l . .E.L.l<,..,Jn !X>W·...,- :r:t:'2..,n~y 2:::1;'l,:;v po:rhtn~ en :t:.,.·- f'!'-·'"""'"':::~p.; .. 
.2. [!.1-Z~ -nc-:.rf'...,. 1"'',!-'pT)lv 9J-!.!."ltdpt':' z,··n't~;'" t:io!"jr; 

':!.~ho r:1 powor Ff\.)ppl):· rE::.e-y o·.lpplior; ai::cro!'t .. pc..,·cr to "'!t'~lJ! IJ"~/AP:-:-:tOO(V) 
1~ 7 pc..:e;.;r s~pply a:Jecr .. ~ly. t<;--".ne:1 tl:e t:V;tst:.e::" control S'<'l~i tc=:. !.o plaecd: 1 r. 
the 11 !-;o-.::"r:al n, 11Sta.ndb:,"t. or 11 !:-:~!"ge;,cyu position, the t::l. relay 
energizes.# and +2Bvdc aircratt p~·tie:r ic lil}:;plie~ to th~ A7 powor t:'.!pply 
via l\1. cont.acte Al-A~- A7•Zl 1 ~ 65 vd.e zone~ ~ioa~ •·:i"t-:-. a 1. 5 kilowatt 
p<.al: p~.:e:: re.tin;, is e" th~ .;.nvdc 1::.ne ~>.t the> ir.put c! thr< A7 po·.·ar 
c·~;:ply and. ic directly cor.ne:;;',;"~ to the <2Svdc A/C p:y,;c:: supplied by 
t!":l!' Kl relay Al-A2 con~~cts;. Kl•.Zl diede prcvieles a c:::J:-:t: to gro'.!.nd :!cr 
ar.;' excessivlfl \·cltage t:::-a.,~ie::ts t.he.J;. naj• c::=cur on ~e ~!::-craft +2BvQc 
~Oi-7&~ supply line.. B=ar.:--.in"it ela,:::tren ticrcr;.copic ex:~::.i.:-;ation o:C a c:-os~ 
s:ac~icr. of the l\7-Zl dio:io reve,.h,;l it hed ba;;n su:Ojected to a high 
vol tag!> "here d11r1:>tion trannier.t vin the +2Bvda linGo. R<O!ey cont&ct<: 
Jo.l-A2 of Kl p:;·,.;ar 5ii'Jpp!J" v.·cra re::ovod end e>:!!::inc:i \.'it.=.. !'.. 
~'tOT<Q!',~iCt"O!Jcope end SC~!"lnirt:_; el9C'::'On ~!croscopa, and e~Cept f:or l:O:te 
h"~':: da-:::a<;~o ware relatively \!"~1e:."::1z~, ir::li"'>ting tht<'; t:~e~o non::ally 
oye:1 ccnt~ot~ \'I'Cr\1 closed a~ t:Oe tir:,e the high ve:. t~qa tr~n~ie:1'.:. 
.;r.tered t.')e 1.!!/I.P:.t-100. In t:J-:o close:! pog:,ition (p:;,·.·:er on) A1-lt2 
ccn<::aoto \o.'CI:lld have prcvid.,:: a path fo:r thG tran~.i.snt to tho A7-Zl 
d~::l;;. ~~d ~~c contacts been Optin (po~e~ off) at the t~e the ~ransie~t 
oc~ur~Gd en1 the t~ar~ie~t nrcA~ betwee~ thase contacts th~ con~ac~s 
'•'Clt!~c! havo 0>-.hibited evid<l!\Oe cer.cla<:.er.t ~·i-::h the tran;;;icr.t arc. As the 
_,o::tacts v:ere nor::o!l.l ir. ll?):l<>araneo it con be lUl.!aly as.s"r.e1 Al-A2 
contac<;:s; vc;;ro closod ar.:l there foro po;;~r •·as a;:-pl ia::l to the A!I/A?X-100 
at tho t~,a o~ the ECS inoi~•n~. The avidence presant~~ he~c do8B not 
di<»crimi:nate be4;;;wee.n tbs va:riouh po·"'·$r on !Jtates i.e. ,;;o::-z,a.l'' 1 

uster.:lliyu, or 11 E:c:erg2ncy" a:J the cir:u1 t cor~ditiorts are i~t:.nticel for 
all ~..ta:ift:~ po-war o';! states. In 1 iqht of tho rQ:ccvere.a ;.;:;;ACS data though, 
..-hich i!'ldicat<>" that tha AWACS "'"" trocldng tl-.~ t>~o W.-60 vi" MODE 2 
int<>rro;e-;ions, . and supported by the phydc•l evidenca described herein 
it appearl'l inc:cn<::rovert~blu that the AN/A?l:-100 (V) \.In&: );low end or: in 
the 11 1::-orr:.al 11 pos.i. tion e.t thQ ti.:me of tha incict~nt un:ie:- investi9ction+ 

E.2 En9inaerin9 ~port o! ~OD~ 4 opcra~ional condition of the 
liN/Al'X-100 (V) at issue. • 

'l'he !>.ll/A?X-lOO(V) MOD!'.: ~ eircuitiil ware thoroughl.y exa:::ined via the 
ache=~ticQ in an ~tte~Ft to identify any o~~ponenta W~ieh coulo 
asce>rtain the operatione.l .:t:.ta of I<ODE 4 a'::. tbs tir..e of th::> ir.ci<:\ent • 

.__, 17 
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l 
• 
) 

....... · . .. . . e . :. - . . 
-/ :. ~ ' . . .. .. • .. 

'. . :·: \y. . . -

: . .: :.:.! .:.: ·-- ·-' .· .. Ll, .:,. w,", =~=c~i~:- ;;::~~~ c:~ 
c:-::::-:~;.· ... :·~·e c\·i-:-.·::::~ :,.~.-:..·~ ::~-::-:.: .: t-:r::1 c.:;·:::::;::;.:-:::·.:. .:,.·;: ·~...!\':: ·:.:. i:._·;:_ : 

c-:-::~: c::.:~.~: ~:..~-:. c:;:-::::::::·.:...:--.:- :,.~, ~.:::>e !::::-:: .:; c::..;::·..::.·:.=y ~.-:-,.'. ;:-~ 

p:-ov:.,.:4o.:. &.::;=.-:: .. C'"'>·.-~.·:.t!.:::. ~/ 1:::>'-;.~~ b-.:.lc·.·. 

'T:..e fo;\.:.G o'! ~he !!".VEHl";.:<;;~t:ion the:-! ~~i:tc~ ",:;.::'> ;.7-~! 1 1..!:~: ~:.:•DE 4 
CG'..!";.icn relbY. Si:--.~"!' tl:•.:;::;() 1-·eo no ov!C.:<.::r.ct:- eve!::a.!::>lr;~ to .e:.."::.'-1-t.o.in th~ 
cpo.:-e:::.!cn.el Gt.at:L.:.:J. o!: !-:~~Z: .; tho inva:::!:.iy;tt . .l.cn of :-::;;:;;,;t: ~ f::J;::u.::.~:1 o:) 
aet.er.:ir.1n~ w:r.e~c:; a .t:~~= t; caution cc:.:.!.!t!on e;,:i&t:e.-1 AL the 'Cite cr 
the t:JS !r:.;ida:rt. A .M:)DZ ..! cc·J:~ion wcul::l C-10\ preeen,.;.. U..."1d·:::r t.ho rollo· .. ·.t:-.g 
cc:1;iit.iehs: 

e. h.Il AN/AFX-lOO(V) !'~OnE .4 l'/.are· • .:ere :f;d.lure \o.'culd e:1ergit~ A.7-;U 
.e:-1=:: );:)ON"' it e:-.zrgizr;d !o;:; t.l-.n d".J.;.~o,~1~n ot thc'i. 1::.iasio~1 

b. l\n i.nve.l icl !.n~er:o;::.~io:1 t!ut.·inq the ni:!'>nion w::::-.;ld r.~~t.m!..a!:'ily 
( 2.. 5 Jl<Hl=ul"ld.~) c·:~~~gi!' ;,7-~::.. to prov iC.u c c:::._l.,J,'t :.:m l ig:;.t tc thrr 1./C 
a:!vi~ory p~nol* 

B:;.ot....~ o~ t.....-,_ese e;ce:1ari-::s i1aau.;::;.a ~he t.~OD!: 4 ".t.t:0!~ 11 , '':...!Ytr:'r~, 1'CiJT" 
froht panel e...,.it;;h "'•a.s ir.. t!l.G ~Au¢.io 11 or 1 'Lig~...:.H p:.oitior •. Ir. t~e "OU't'1 

r:o:J!~io~ n:;:~ 1'!:-,:;r: 4 C!.'..:ti:·!"ls \·:vuld be prcv1d€td. 'lt!a i'c,.Qclts u~ tho 
Cl:gi;u:a:~in;r invo,;t!getion into A7-K~ tcl:..o·,...a. In!:~iu: e:lc::-trics:. tast. 
c! L.~e ralf:.y in:::ic~tz:l thtt relay ..,.,.,n in its r.oi""r.".aL:~· qt.;.ies~en~ E't.o.t.e:. 
':be nv!':':'-ally clo•6t! ce;'lte.·~t..u ;.:c.~~ cl:;:qrej and t!:Q nn~c:.ll)r OfZ11:t. cont.e-.ct.;:; 
v:c::-o open. Thii resist.bn~e ct tb..:: nor~~lly t.:lotted c..:untc.;~n ttH'ilQ~:;;..;.rt!tl :lr.-no 
t.h~n 5 vht:oa. The c;1l 1>1·L-:d;.n:;JEP we:-e :::ho.rt.e:!. -:::l.U Xl coil ter.c.inesl Y:c.r; 
e!;::rt:t:i tc tho ~2 dicd.e:· lea~~ res:. l!t;ely bec:o.u:>rt o~ lead 6.er~rno.~ion 
~s ~ r~oult v!·~3=h~nic~l d~~oa. 
8:-::::-:-.:-\ir.<J el~c-:.rc~ :::dc;;o;\.:W'pe Ez:;a.J:d.n~t!.on uf the. BZ t:=n:l A2 lee.tVH~ or t.ha 
S2-?:i3 ~r:d A2-A~ E tha :n:.r:::.ally closed cor.-=.act pa!r.s, reveale~ ~~!.:age, ns 
~ res:,.;,l-:. of tho c1octri~el ovorc;~resa l'!:::&n th:cu9~~ou: t!i.e l>::n·:r tho': was 
c-c.:-::ed.etent with the ccni:.sc:-..s beir.g closed at ~he tir.e o= the 1ncic!cn'C 
i~c~ no MODS 4 caut~on hXi~tod~ 

I:videnoe ~gifite tiu:.t d~i:·HJ tt1e :tire the 132-BJ a.nd the AZ-~l cont.4cte 
W<'i't"fl in._ t:~G. nc~-.::.=.lly clos,.Q poaiticn i.e. no l'"i:O'C! 4 Ct\',l,ticn ex.!.e:tt:ll. 
11eai~'J6 re.eultiny !:;;c=. t:h~: 1'1ra CO!lted t...'""iC insid.e O! tha rGlay With 
t::!Ht 6.r.cept:ion of t4e ~~L'1g: su:rrn.ce bet:wee.r: th& en.d stop and the r;elay 
s-..·itcr~ Q.~.;:~ :tn od~!.t.ion, tr.elted organic- 1:11taria:1 trot:J the 1:--tt.tar-ior ot 
th<> reole.y flowrd into th" :rela;r &witchi~>9 l!l<)(:.IH>n1s:: an::t soli<l1fied, 
holding th~ rel~y in its inactive ~t~te 1.e. no Y.OD~ 4 caution 
e>:ioted. 'l'h"r" "''"' no "v:lao.nce wl:Jich in<licat<>d. the ;ralay was 
inope~ative due ~o unrelaLed failure p~iur to L~e 1nciaont unoa~ 
irwe" ti;Jation. 

r:.~. ll'n']inD<>ring =port &u=.cry: 

It. .iz the cor.clusion c:f tt~at AU/APY.-100 (V) ong1.nserin; inv~stigation 
t.•.an that tho Al'/A!'X-J.OO ['.') at 1osu .. was powered 0:1 11t t.lle 1;1me or the. 
to!; ir.eident. 'r·h• .. n.;gb. thero is no "ate. avo!.lal:::lQ t.hat ~;cmld c:onclue.ively 
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}~·::::,r·.::.l:.::.·.:i. c·~·.:::e::c::_·. "C.:.·:!'.:};-:.:.:::::·, •.::·:: f~i-Jrl:...: ~~ ""::·,.· :·.::/£.~.';-100:_\:) c:: -=~4:· 
':.!::-,;:: o!: ~r:.~:. ~;,(":ia::.~:t. c-ct i:::~,..:~. 

2. '!:-:eo. c:c-.~:::lu:.:Jior. "".:1·,::.:-::. _!";::-~:~;.: \>~u :tp;::l!;.dt 1;:; f't::.-t..h.t:.r r,n;;:;:-·:::!::t.c~ b;• 
l:e~-;:.,·.·e:x:e.ct ;.-;;;,:;£3 O.o..t:.n ...,•hl.:::!: i:-.!ico:.eg 't.h<.: h.!1/A?X-10L'(\-'} \.:ae t::::viC::.j.:: 
pozi~ivc. ~o:.,:::::-:;sec t.u a, ::;:;-:...:..: 2 in~ ... crr0')3tit;:! t:"': tt.r; ~11':\il- c::* t~·.; .. 
i!'!~.i6£n!:. • 

.3. '!ho .i nve;;~iqe:.tion i:": .. o t:'ic !-~0!);;:.:; 4 caution rn!c.r p:.-:;;v !Cled. r.o 
in~.Hca't~c:1 c:: a herch:etz:e fa.i i:.:=e o~ inco:..:.:...;~"d.;:·le code~ \o:h!:::""l \:oula. 
have :.:e::::ant~d in u }::iDE 4 ca'.ltion on tJ1e ; ..... "i/J\FX-l'JO(V) .e.t ~r"Hi tir!e c! 
tf.e 1:~9 i~:cider.t~ Ther~ in :-:o cor.clucivu evie!cr.ce 'that ·J.o-~·...:.ld inClicate 
~~o:;=: 4 we.~ functional at tt'.6 tir:.':l or 'the inci\ien~ unoe:r in·.te!;,t,{g~t.ion. 

P. Dnta of rapc=t: 16 



:.· . •:. 

~ >:·;:: 1rjr~s2·~· 

;:.;~:.~ ~~ 

i:: 

P<.e;: \!) s ... ~e··.: ;,;: fH~:·. ~T":,L"'.;~;·,n; l~···~!:!·t\~,:iO:"' Re;:; .. : c~ t.'ie :...?X­
:cc(~) reccr!·e: :.c~ t~~ L.S. A~~~ Ak~S~ t&7-26~J :t: ~6 ~~ey ;~ 

:c f·..,rthe:- cier~fy referenc..:;: (a). er-r: 11'i res~o:":te tc r-ef~rer~:e (~), t':e 
fc~1c~·~; oate 1s prov1c~:: 

•• 
~~~t-:r .• 
''" 4 ~ 1 ~:-

•.. :" t··"lys{s c• : ..... ~ i."'~:e:-rc;!:~cl' 9eJ:;.~:!")' c~ta cf t;-:e i:-.:~.:e-;: ~: ~ss~e, 
; .. :::~·::~: L'J S~A£ .. ""·; .. :. C'" 20 fwl.~J 19:.~. r.cs ~eer. perfcrrr.:~ Vy e~;~r;e~r~n; 
r..e:-~:; .. , ... ~· frcf:'. t":e \tv!··. ;:.~,.. "'e.!"f!"'e Cer:te~ t.~;c:af~ D1v1sio!".l lr~~ls:-.;;J-;~i1s 
0.~:: '!'_,..!:! ;..::x-in:J r-'~'1·'""'"' .... ,....,,. '-lit"~:!"" '''"' 'r-$ "•t• "'l""""Vil".~"" t~.'$"'e ~ .. • vee" • .. - .. "" ...... ...... ..... • .,._ ................... u ..... "" .......... , .. ·~ • g . J 

t-.~g: ~·~~·!!J~l1ty r,:. ~-ln1i;;e lr,tcrr~~e:~~o .. ~ t:c-:>ie."!''~~. eAisttd et t~e tir.,e of the 
lG;~:~-: ~nder 1n¥e~:1g!:~~~. 

Co~y tc: 
w;~;vt.! RSnco.•. 1 Pf~.;.zc;) ' ..... ' .. " 

··~ ~ '1:,1 •'-'- """"' . .,.._~ 
c.. ¢.< 

ri~ ~rrtlt 

"". .... 

. 
]J I 

I 
··~-. 

; 
: --..... 



• • 
TAB J-1 

UH-60 BLACKHAWK 88-26060 

J-la Failure Analysis, ALQ-144 

J-1b Failure Analysis, APR-39(V) 

J-1c Failure Analysis, ARC-164 J-la 

J-1d Failure Analysis, KIT-1C 

J-le Failure Analysis, AN/APX-100 J-Ib 

J-lf Memorandum, Have Quick I Capability 

J-1g Failure Analysis, KYK-13 J-lc 

J-1d 

J-le 

J-lf 



• • 
24 May 1994 

MEMORANDUM FOR RECORD . . 

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

I. Eagle Flight Detachment maintenance documents were reviewed to detennine 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. TheDA Form 2408-17 pertaining to 88-26060 indicates that the aircraft had a RT-1518/ARC-
164(V) UHF-FM radio set. (Atch I, item 8) The last inventory was conducted on I Oct 93. 
The RT -1518/ ARC-164(V) unit is Have Quick II capable. (Atch 2) 

3. TheDA Form 2408-17 pertaining to 87-26000 indicates that the aircraft had aRT-
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) 

Atch 
I - DA Form 2408-17 (88-26060) 
2 -Aviation Electronic Combat 

memo - Have Quick capabilities 
3 - DA Form 2408-17 (87-26000) 
4- Extract from TM 55-1520-237-10 

~~~c ~~~-
DOuGLAS C. SOUSA 
CW4, USA 
Board Member 
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TABJ-1 

UH-60 BLACKHAWK 88-26060 

J-1a Failure Analysis, ALQ-144 

J-1b Failure Analysis, APR-39(V) 

J-1c Failure Analysis, ARC-164 

J-1d Failure Analysis, KIT-1C 

J-1e Failure Analysis, AN/APX-100 

J-lf Memorandum, Have Quick I Capability 

J-1g Failure Analysis, KYK-13 

• 

J-1a 

J-1b 

J-1c 

J-1d 

J-1e 

J-lf 

J-1g 

' J -· 
' 



• 
1. AAEA a. SERIAL HliMB ER ), AIRCf:tA,.T TYf>E J ... PA.G!. N0r<40. 0 F ?AGU 

COCKPIT RA-/6060 UH-60A ':<! 1 .-' ..... QTY EQUIPJIUNT Cti£CkS 
LOCATION OR RE:MARKS MO. NOMEHCLATUAE 

REQO • 
• • ' I 2 ~ • • 6 1 " • 10 11 ,. 

-
Behind Pilot's & CoPilot's First Aid Kit- / 

:L .'k 2 2 2. l_ r2... 12- l 1 6545-00-919-6650 v 2 z 2- Seat 
Fire Extinguisher - FR23-4-/ 

1 I _L I J I I I I I I . _L ' 11848 4210-00-555-8837 v ~~ 
Barometric Altimeter - / J I I I I I I IL 1 , I 3 AAU-31/A-1 1 LH ~.lllru: J:.anel 
Barometric Altimeter - / 

I I I I I I y/ I I I I I __4_ 111\ll- 3211 1 RH Side Instr. Panel 
' 

5 Cre1~ Seat -
v/ 

2 
a_ z 2 2_ z L z )- 2 ~ z- Pilot & CoPilot ::2__ 

6 Aircraft Clock- ABU-11A:,/ 2 :;L 2- .2 2 2 z 7 1- :2 ~ z_. lH & RH Side Instr PenPl 

7 
Receiver/Transmitter - ~ 

? J.. IZ 2 2 2 z_ l 12- ;).. ;2_ J Pi]Qt's Seat Well IRT-130QL8RC-]8Q(~) 
UHF-FM Radio Set - , 

J I I I ! I I 1 j_ 8 RT-1518/ARC-164(V) ,.. 1 I I I RH Ceni.c r:_k.Qns'o] e 
lnterphone Control - -~ / 

/ 

I I I f I I I I I 
i 

9 i r*'q<IARC 1 I LH Center Console !• 
i lnterphone Control - ) / 

l I I I I I lL 1 I I 10 C-6533/ARC ·' 1 f RH Center Console 
Receiver/Transmitter- \/ 

I J I I I I I l I I I 11 RT-11150/APN-209 1 'LH~dc lnstr. eaoe] 
lndicat~/, Altimeter- / ~i I I I I I I I _L ( I RH Sj de._In_s_tr. .. Panel 12 I0-1917C APN~209 1 I 

VERIFY EA.CH EQUIPMENT CHECK S,YfiNTE~tNG l"HE SIGNATUR£ AND ~AD€, OF: Tl-tE PERSON PERFORMING THE INVENTORY, 

. ~UN ~ i:l lliOO . SIKO!l~'KY ".!&/&:. ;sLZ;!;~r'l !71' 
jj !1// c-s· 

u> Sikorsk~ Aircraft 1011 ~~1-.fs:r&_~/;- (10 1 

~ ttl ~{, Cb. ~~~-?{' ~,?~' /C«/.7 (,/.t/..-/ 1 ;u «j( ~ . d . ·. 
Ul "" "'/ /;.''./< I/ - F _, !51 0-;/' r.::::::; 21 ~tJVS'" Ill ~ ),;;;:;J7 16f!PM1 

(/):/fktf.tlf{,z 5 AUG 1988 / ,? Lj 
!01 

112d'4' E-s- li!J5ep 92 
' 

~C::::.-!•I f.J ;di 70 U2l 
OA FORM 2•011- 17. I Ar• 6J / , AIRCRAFT INVENTORY RECORD (TM 36~750 



H:Q:t:r 

1\.clr" 
HG<':t. 

\->C>j-.\ -~ Q 

QT-ISISC­
. T"·l S'IS 

RT-1~0-!; H 

/QT-ISDS" 
Rl'-ll67 (<:j and RT-1168 (C.) 

RT-1\t7 1<-T-U{,~ 
• 

1. These radio Mt!\ l!re ba!'!kally the sam:. Thote are soma minor differences 
n?quired eo satisfy Army rGguirements, 

a. The RT-1167 fllct>plllto'!l .ill of different construction than the RT-ll6S 
faceplate. The RT-1167 faceplate has grommets and a different channel 
selector switch Which enables it to be rain-proof. The RT-1167 actually sets 
a rain test in the factory. 'Itle RT-1168 9eta humidity testin9 only 1 r.o rain • 

• 
b. The RT-1167 take command is an intel:'nal jumper on the fle;c cable. 

The RT-1168 brin9s take command out on two pins for the user to wire. Henoe 
the external hookl.lp anC! the flex cable are different. 

c. The RT-1167 has a different volume control that can't be tw·n.ad all 
the way off. 'Itlat 'a what the Army wanted, 

,d. The antenna cnnnector for. the RT-1167 is diff;.rent from the one for 
the RT-1168, One is TPS·Imd one is TNC, and I never can keep straight which 
is Which. The RT-1167 connector ill a J-nub bayonet, but the RT-1168 connector 

·screws on. 

e. The RT-1167 has d.ifff'!rent audio settin9s from the RT-1168. The$& 
are field adjustments. The RT-1167 is sf!t at 0.39 volts far modulation anC! 50 
milliwattts for receive. The RT-1168 is set at 0.7 volts modulation and 240 
milliwatts for receive. 

2. Let rre know if you nee!<:l n-ore infonnation. Point of contact is ~r. C.h~i~ c;.,.,...a\ 1\o.\· 
QS; N ~ '1'\1-· 5'.:l11 " 
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• UNCLASSIFIED • FAX FAX FAX FAX FAX FAX FAX FAX FAX FAX FAX 
* * * * * * * * * * * * * * * * * * * * * * * • * • • * • * • * * * * * * • * 

OFFICE OF THE PROJECT MANAGER, 
AVIATION ELECTRONIC COMBAT 
ATTN: SFAE·AV·AEC 
4300 GOODFELLOW BLVD 
ST. LOUIS, MO 6312tJ.1798 
DSN §3-5527 COMM (314) 263·5527 
DATAFAX: UNCLAS • DSN 693·11'!1111'12 

TO: CW2 JOHN HALL · 

PHONE NO: 8.011·49·8371·47·2897 

DATAFAX NO: 4.011·49·6371·47•9930 

FROM: COL THOMAS E. REINKOBER 

PHONE NO: (314) 263-5527 

DATE ,::(1 MAY 1994 

THE FOLL(JWING TRANSMISSION CONTAINS ...E PAGES EXCLUSIVE 
OF THIS HEADER SHEET 

UNCLASSIFIED 

II 



~ .... • UNCLASSIFIED • 
FAX FAX FAX FAX FAX FAX FAX FAX FAX FAX FAX 
*************************************** 

OFFICE OF THE PROJECT MANAGER, 
AVIATION ELECTRONIC COMBAT 
ATTN: SFAE•AV•AEC 
4300 GOODFELLOW BLVD 
ST. LOUIS, MO 63120.1718 
DSN IIS-5527 COMM (314) 263-662'1 
DATAFAX: UNCLAS • DSN 113·117111172 

TO: CW2 JOHN HALL · 

PHONE NO: 

DATAFAX NO: DSN 876·6061 

FROM: COL REINKOBEFI 

PHONE NO: (314) 283·5527 

DATE 19 APRIL1994 

ATIACHED IS A DIAGRAM OF BOTH HAVE QUICK I AND HAVE QUICK II. 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 I WILL BERT 1167C/ARC·184; THE HAVE QUICK II WILL BE 

AT 1618/ARC·164. 

'COL REINKOBER 

THE FOLLOWING TRANSMISSION CONTAINS 1 PAGES EXCLUSIVE 
OF THIS HEADER SHEET 

UNCLASSIFIED 
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ON HAVE QUICK) 

AA10?'=i 

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

3-45. Emergency Mode AM or Fl\1 As Applicable. 

a. Mode select switch • TR or DF. 

b. Frequency mode selector switch- EMER A!\1 
or Fill as apphcable. 

3-46. DF (Homing) Mode. 

a. Mode select switch - DF. 

3-16 Change 16 

b. Frequen.:-~. cr 
PRE. 

3--+i Retransmis~ion Mode. 

Do a retransmission check as foliov, s: 

NOTE 

Do nor disable squelch when rerr:m~mit 

S\l.'itches ~e in retran::.ml; position. 
Squelch leve; is used to key transmitter for 
retransmission, 

a. Establish two base stations at unrelated 
frequencies. 

b. Set appropriare receiver-transmitter to desired 
retransmit frequency, 

c. Place RADIO TRANSMISSION selector 
switch 10 radius to be used. 

d. Establish communication tr~rween base sta· 
tions through aircraft radios. 

e. Nor~ that selected frequencies an~ heard loud 
and ~lear and that received audio is present and clear ai 

each crew station. 

3-48. Stopping Procedure. 

Mode Selector OFF. 

3-49. Receiver-Transmitter Radio, RT-1167/ARC-164{V). 

Receiver-Transminer Radio. RT·l 167t . .;RC-l64(V) 
(Figure 3-6) is an airborne. ultra-high frequency (UHF!. 
amplitude-modulated lam). radio transmining-receiving 
(transceiver) set. l! contains a multichannel. electroni­
cally tunable main transminer and receiver. and a fixed· 
tuned guard receiver. The main transceivet operates on 
any one of 7.000 channels. spaced in 0.025 MHz units in 
the 225.000 to 399.975 MHz UHF mtlitary band. The J 
guard receiver is tunable in the 238.00010 24S.OOO !\1Hz 
frequency range with crystal replacement and realign· 
ment. (Usuallv 243.000 MHz.) The radio set is primarily 
used for voice communications. An additional capability 
for retransmission allows use of the rad1o set as a relay 
hnk. Power to operate the ARC·I64(Vl radio is from the 
de essential bus. through a circuit breaker. marked 
UHF-AM 



• TM 55-1520-237-10 • Table 3-1. Communication/navigation equipment (Sheet 1 oJ 2) 

NOMEN- CONTROL 
FACILITY CLATURE USE RANGE LOCATION REMARKS 

Intercommunication lnterphone control lntercommu nication Stations with· Cockpit lower 
C-6533/ARC b-.:-t\1 'een crewmem· in he I icopter consoie. 

bers and control of crewchiefi 
navigation and com- gunner's sta-
municatior. radio. tions. and 

troop com-
mander's sta-
tion at center 
of cabin over-
head with 
handset 

FM communications Radio set ANI Two~way voice *Line of Lower FM NO. I trans-
(If installed) am ARC-! l4A communications~ sight console miner may be 

VHF-FM No. I FM and continuous- used only in hel-
wave homing fre- icopters serial 
quency range 30 No. 79-23273 
through 75.95 MHz and subsequent 

and those he ii-
copters modified 
by MOD 99-122 
and 99-122-1. 

flA communications Radio Set ANI Same as No. Lower 
(If installed) am ARC-114A VHF- VHF-FM. except no console 

FM No.2 homing is provided 

VHF Radio Set AN! Two-way voice *Line of Lower Radio Set ANI 
communications ARC-115A communications in sight console ARC-115 may 
(If installed) am VHF-AM the frequency range be installed on 

of I I 6.000 through some helicopters 
149.975 MHz 

VHF AM and FM Radio_Set AN' Two-way voice *Line of Lower VHF-FM No.2 I communications ARC-186(V) communications in sight console m:J ProvisionaL 
(If installed) VHF-Al\.1JFM the freq range 30.0 ECM opera-

through 87.979 and tor's 
116.0 through station E:J 
151.975. 108.0 
through 115.975 re-
cei~e only. 

UHF Radio- Two-way voice *Line of Lower 
communications Transmitter communications in sight console m:J 

Radio, RT-1167/ the frequency range DF operator's 
ARC-164(V) of 225.000 to Station rm 
UHF-AM 399.975 MHz 

Radio, RT- HAVE QUICK Lower 
l167CIARC- console m:J 
164(V) UHF-AM 

Tunable TD-1336/A Allows narrow Beneath seat 
diplexer IDJ band use of guard of copilot 

channel 

Change 19 3-3 

L' 
' 



e. l;sin£ 2 soft !c:il! (crasabk'l 1=-:::;ciL record f;c­
que:~cy sel':cted for channel ilumt'>.::' us:.·d or: £.2..d 0:1 frcm1 
r~:nd. 

Retransmission permits the helicopter LO be used as 
an airborne relay JinL To operaie as a relc:• unit. addi­
tior.al installed equipment must be esd (Figure 
3·8) 

~. Frequency · Select. 

b. RADIO TRANSMJSSIO!" selector switch -
Set to radio sets to be used. 

c. Establish ccmmunicatiorl hetween each relay 
radio in helicopter and its counter;>"'"! radio link terminal 
station by using a;>propriate ICS TRANS se!ector. 

3· 59. Guard (Emerger·:y) Operation. 

a. ~IANUAL:PRESET-GUARD 
GL'ARD 

switch 

b. ICS transminer selector- Position 2. 

to 

c. Radio push-to-talk switch on cvclic stick or 
foot-operated push-to-talk switch- Press to talk. 

3-60. Stopping Procedure. 

Mode Selector · OFF. 

3-60.1. Receiver· Transmitter Radio, RT -1167C/ ARC· 
164(V). 

Recei,er-Transmitter Radio RT-116 70 ARC· 
16--I(V) (Ft£ure 3-6) has the same functions and capabili· 
ties as the iH-1167/ARC-lMIV) plus a HAVE QUICK 
mode of operation. Have QUICK is an antijamming 
mode which uses a frequency hopping scheme to change 
channels many times per second. Because the HQ mode 
depends on a precise time-of-day, both HQ radios must 
have synchronized clocks. 

n n 
li 

The HQ ~ysttm pto\·ict~.:. £: j3m resif-t:;;e,: :::~:::bli\t: f~ 
through a frequ('ncy hopp:::g technique Fr::~·..::::.:-; hn;1 - U 
ping ls a tt:chr:iCjth:: ir, which :he frequency h::::-.; '..:~cC f(ii' u

1

· 
a gi\·::;r. c~::nnel is 2:JiOm.:!<lcall:-· ch~mgcJ :::: ~·::-.:-:-:::- r.:u·:: ~ 
cornrno:: to th::- tr:::mm!t:.:• and n.>cei,·cr. Tf'.:" ·:: ... 
lance of th:: s.~·t:C·1<t i!. d1J:: to the au:orr.::::: :';t~:J.e:nc~.- j 
ch.:mging and :he pseudor.:.ndorn pou.cm of !·:e.::>J~nc-ic~ 

· used. in or¢er to d~{eo.t th1.:; communlcatio::s s::~t~:n, th~ 
jar.:rm:; mus: ftnd the frequency being u::;ed. :;,;:-: }~ ::md 
then predict or find the next frequenn. T:.e H.'. VE 
QUlCK modification adds the frequency ho~~"inf: cap:~~ 
bili:y. yet it does not remo•·e any of the preYit:··.:s czpabii· 
ities of the radio. Tne HQ modified radios c<c:2in th~ 

standard. single frequenc> L:HF voice moC:- ol oper:.t­
tions. This is referred to as the normal n1od~" whiie fre~ 
quency hoppmg operation is called the ar.::-jar;; (AJ) 

mode. Several mgredients are neces.;;ary for successful 
system operations. These are: 

a. Common frequency. 

b. Time synchroniza:ion. 

c. Common hopping pattern and rate. 

d. Common net nu r:1ba. 

The common frequen.:ies have been f."~GfT~mmed 
into all HQ radios. Time synchronization is ,-,o,·ided via 
UHF radio andlor hardware by external time diStribution 
_system. A time-of-day iTODl signal must 1:-: re~eived 
from the time distribution system for each tin:e the radio 
is turned on. The hopping pattern and hoppog rzte are 
determined bv the operator inserted word-of-d1y (\\'0Dl. 
The WOD is a multi-digit code. common worit'wide to all 
HAVE QL!lCK users. In the AJ mode, a com:r.unical!ons 
channel is defmed by a net number instead of a signal 
frequency as in the normai mode. Before ope:cting in lhe 
Al mode, the radio must be primed. This consist> of 
setting the WOD, TOD, and net number. The AJ mode is 
then selected by placing the A-3·2· T knob to A. 

3:60.3. A-3·2-T Knob (HQ Only). 

a. A- Selects AJ mode (Figure 3-6). 

b. 3- Allows manual selection of frecJenc:e;. 

Change lb 3-18.1 

I 



FAC!LlTY 

Absolute 
altimeter 

• • Tcble: 3-1. Communiccrion/novigotion equipment {Sho::t 2!\ d 2} 

KO\IE;-<­
CLATURE 

Radar 
Altimeter AN 1 

APN-209 

USE 

r-.-teasurcs abs0lutc 
altitude 

NOTES 

RAC\GE 

0 to 1500 
feet 

co:-;TROL 
LOC.-\TlO:\ 

Instrument 
p.2nd 

'Range of transmission of reception depends upon many va:iable$ 
including weather conditions. time of day, operating frequency, power 
of transmiller and altitude of the helicopter. 

RE~IARi~S 

Cbonge 18 3-4.1 /(3-4.2 blank) 
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TABJ 

TECHNICAL OR ENGINEERING EVALUATIONS 

J-1 UH-60 Black Hawk 88-26060 

J-2 UH-60 Black Hawk 87-26000 

J-3 E-3BAWACS 

J-4 F-ISC 79-002S 

J-S F-ISC 84-002S 

• 

J-1 

J-2 
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: ... •. .', ~.:.~ .... ; .... ·.·-·' ~ •.. ·~··c, .. , 

SPS:rC•-!·:>T 

t-ffi~C:CU-iN"DtJZ>l :oR Project _t.:e.nager, AViation Electronic Co::ilio:';:, 
):,TTl\ I SFA.E-!'.V-1\:EC, 4JC0 Goe>cf.:llo;: l3olllevt.:::d, 
St. Louis, KO 63120-1798 

1. Tl.·io" Electronic Tre;.nsfe~ Devices, K'iK ... l3s, Seria~ 'th.:.rrJ;n~!:"t> 
20~ ~·1 and 3897l. ~o.•;.ra re:ceived for tcoting. Each KYK-~3 "'e.s 
initililly inspe:>ted to detel:'mine if key wo.s :otcrcd. 1-n :tilt 
looationo. Results of test are ae fol:Lowa: 

! 5.0:1\l:.i'oL 
.. -·· 

HUNDER 20447 3GSI7l 

' 1::.::.__ POSITION RESULTS LlU!E;:..E;:> P .. SSUL';;S L.'IBJ:L'ED 

J KE~ 10 HAY KEY 10 NJS 
z HON::. BL!\NK KEY 141\ 
3 NONE !'!LANK KEY l4l'l 
~ KEY 14.1\ l\l!'i l.SA 
5 KEY 

L. 
l4l':l KZ)!' l5ll 

6 KEY 'KI::!\ KEY :KEK 

2. A t.est !?Osition "'"" ""'t t:p using two Cor.munice.ticn Sccc:d.t;y 
EquiP,lnE•nt;, '.L'SE:;/KY-58 and one Back .. to-aack Test; s .. t, ST-44. Key 
fro:~~ POSITION 1 of K>!K-l3, serial Nu:r.ber 20447 "'"" loaded ir.to 
th<;o te.' t. poaitiun l\Y~!8.:: and COl\U!IUn.i.oations were eetabli,he:i. 
This p1·ocedura was followed using tha k.riy ~toreo in .:.ach poa.:.ticn 
of both l<YK-13s, obr.aining the s=e rtu,cults, 1\G'r' Cro:u Position 1 
of KYK··l3 1 serial Number 124'7 was lo;;cled in on., KY-50 and )<;.,y 
fo;;m Position 1 of XYK-13, serial NumbBr ~SP7l 11o.e lot'.clccl ino 
t.l':G other KY-5B and communicatiun» ""n' established, Thie 
procedure of ).o;acHng om; ::<:Y-5B ~:ith key ::ron correapo:1dintj 
poait:icms o! one !\YK-13 to otllG>r KYK-Ll "'""' pa:::formed with 
com.'llun!.catiDnl' onl.y being est:abll.shed, u:Jing Jteya ~rom J?Qs.i\.ion 
6. Be.~:ed on the aboVE! test., the two Electronic 'rra:u;!er Dev.:.c~~, 
ZY?:·4 13t:; ~!.~ op<;;;':r:atlonl'.ll and pe!:'form -...:.it'-t(')~)t :"t!::lfur.:;:;:;~ion. 

CERTIFICATE 
I l'C'rtify 1hal I :tl)J 1ho: Ro:cord!> Cu~!(l(!i:~n for the Act:idcnl Invc::-tigation Board 
conn.'nctl to in\\.'f.li~:~h;' thc crash of two t:.s" Amty Bl:~::k 1 I:mk hclicop1~rs inlh.: no 
fly z<mc 111 nr.J1hcm lrnq on 14 Apnll99-t. Md !lmt Hut>~~ n !me a ,,"~urate cop) of 

rll' "'""' "'"'h "kce< "'"'l '"'""' ''''"' 
1
, ~ ' 

~jvf\1. '!Sid_ L \ d<. . ~Lbs, j 

~1 E\ ld.:ncc Cu'>tod!an. lnc1rl!k A1r B;v·a:. 1 urkc~· 
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• • 
CD:)'JXJ-:-::: ... T 
BD3V3Cr.ft r~n·::lyr.:.U:: cd~ r:l<.:GtronLc.: T.r.-cr::sfsr t.::v:..::·:.!.;, rz·.:::~·~-13 

ccn~c.ct ut 'l'ohyhc.lHJ.tt fo._z.-;:rt Dep-ut c .. ~~ Kr. no.v D. 
I<P.}'l£t:r pr.d GFC Dcn;~lcl NcRae, DSU »JS5-S880/6091 or Cort.".:'i~!:'clc.l ~ .. i17) 
69<1.-6880/6891. 

3.. Point.:; c!: 

2 
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TAB J-2 

UH-60 BLACKHAWK 87-26000 

J-2a Failure Analysis, ALQ-144 

J-2b Failure Analysis, APR-39(V) J-2a 

J-2c Failure Analysis, ARC-164 

J-2d Failure Analysis, KY -58 

J-2e Failure Analysis, AN/APX-100 

J-2f Failure Allalysis, ARC-186 

J-2g Failure Analysis, KYK-13 

(See Tab J-1g) 

I 



AEC Pf1J ST LOJ!S 

M!:I'JORANDUM FOR Project Manaqer, AVla~ion lU.actronic com.bat, ATTN: 

1. Rnferenoee 

BTAE-AV-AEC-LM, LTC O. &rinson, 4300 Goodtellow 
&lvd., St. Louis, KO 83120-~7~8 

o. Your letter, 25 April 1994 1 SA!, requesting a 
clllrtiJ~ieation oi! l'.he faiLure !lllalysi.s ot ~:~ub;ieot equipment vas 
llliitde. 

SAB. 

b. second crash da~a9ed AN/ALO-l44A, hand carried !rom PM­
ARC to NVES Directorate, 13 May 1994, tor i!ailure analysis. 

2. This is to inform you that upon receipt ot t.l'le seconcl t'lama9ed 
AN/ALQ-l44A, (which vas actaully a transmitter ancl not an IRCM) 
tbe vJ.suo.l ol:>servation indicated that t.be as111embly, T-1J60A/ AL0-
144A, vas 11111 inl:t intact, but was extremely burnt , dama9ad and 
dellltl:'oyee1 to the extant that a tailure analys1s could not ba 
det$rnined and/or made without a complete ayatam. The photgraphs 
taken o! the the transmitter varit1ad this conclusion, sea 
anolouad pho~oqraph5. 

3. Gince a failure analysis could not be made, a da~a9ed 
asseenrnent was performed on the assembly and also, on some of the 
me.jor emil. criticd 1m2ividual component.a attar it was 
disasse~led. Inclosed is the da~a9ed reports with photoqrapns 
for your revi•w and ratertion. 

4. The aaseeement wee performed and certified by Mr. R. 
Paolel.la, It&. p, Lum and Mr. H. oshllll, NVt;S Directorate, X44697, 
x432ll and X44015, respectively, and that the reportad reflects 
the actual da~agea found. 

'. The pocs tor this action are Mr. R. Paolella, and Ms. P. Lum. 

6. Cf:CoM Bottom Line: THE SOLDIER. 

Encl. 

·=---

wu 
aO&Z~~ W, AUMUELLER 
Director 
Surviv~bility Bquiprnent Division 
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• 
AfPI.ACEMENT OF ACCE18tlOOAS ANI) COVER (Continued) 

INSTALL.AtiON 

• Witr. tho cor>nec:or ruttr tac•ng you. place the 
cover above tne !ransmttt&r so tht eover slot'' 
above the cormectorlfttter 

CAUTION 
Ensu:e eov&r •s property seateG! to 
beu usemt:>ly Unseateo cover will 
ca~se system ovtrheattnt;. 

• ln$talltne cover on tne transmitter 

• T•gnte.o tl'<a tl'lree fasteners oy turrul'lg them 
CIOCI<wise 

CONNECTOR 
FIL TEA 

tn~tall :ne l£•ull •solat•on panel ar.d c11ev•t care! acceu ooor 
1i4·turn tastaners. 

/ 

~ /COVER 
/'!> "'V 

0
/ \ 

. 

. 

Turn the transm•ner over and re•natall •t on the mounting posts. Then reinstall the source ana 
upper source contact assembly (paragraph 4•10). 



• • 

1. !lac~groM~: 'rna "t1a111aqec1" t.ranrnoi tter Wa• rac:ed. ved. 1::1 May 
1994, tro~r. PM-AEC, with AF rorm 5l, dated 17 Apr ,4, 'rag No. 711, 
Site t 1, AC I 87-26000, and atat1nq AL0-144 (V) IaCM. From the 
trana~itter nameplate the aerial numb~r waa I980CC, a major 
oomponant ot the AN/ALQ•l44A(V)l· The recorda ahoved that it wee 
a span1 trananit.ter built new 'by Lockheed Sandara, Ine, tor CECOM 
spare requirements under contract no. OAAB07-eP-e-sote. It waa 
then delivered and shipped to A atock not as e ayatern but as a 
CECOM asset at Tobyhanna A~Y Depot, PA 27 Auq 1992. At the time 
o! shipment the Estimated Time Indicator had 26 hou~s of burn-in 
time. 

:&. 'l'be onlr component ot the AN/ALQ·l.44(V) IRCM that waa 
delivured to NV&ES Directorate waa the transmitter !Uisembly, for 
failure analysia. The other major components ,such aa tha 
operator control unit (OCU), an~ tran•itl••rryinq cases, were not 
delivBrad. The tranemittar was so padly burnt and damaqed, even 
thouqh intact, that a failure analysia could not be made other 
than to 1ay that with all the 4 auilt ln Teat (BIT) indicators 
not t%1pped (normal operation), •eant that tha syatem e~per1enoed 
en inatentaneoua total failure ot electrical power or the system =•Y not have been turned on. This could only be verified ~ the 
positlon of tha ON/OFP .witch ot the OCC whiob wae not available 
and also b)' tne aettinq ot the lRCI<l ch.·cuit breakers located in 
the A/C cockpit. See the photo of BIT indicators ot the 
trans~itt•r upon reoe1p~ ana the Bir tunotiona NORMAL versue 
FAILORE shown below: 

I 
h'ldicator 

HF 

LP 

EM 

HT 

Function 

Indicates whether the high 
freQueney m;dulator 11 op•r­
atlng prol)•rly. 

h"ldicates whether !he low 
lrequoncy mooutalor Is oper· 
aung properly. 

lncJicetea whether the source 
temperature Is within the proper 
range. 

Indicates whether the 
trenamilttr OP9flllng tampera­
ture il Within lhe proper range. 

EMISSION 

' ' 
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~- The lower protective cover had a pierced hole about .7ao 
inches in diameter. wnen·traced thro~qh another bole was tound, 
630 inches in diameter, 1n the tan·=otor outer duct damaqinq the 
EMI tilter or the motor. some aort ot projec~ila ripped throu9h 
the cover and stopped at the motor. No troqmentt ware found. See 
photo's. 

3. All circuit card asae~bl1ea (CCA), A6, A7, A&, and At, were 
badlY burnt. The basic aaterial etarted to dieintevrate. The 
thumb wneel to repro;ra. the ;aa proqreme we• totally destroyed 
and malted beyond recoqnttion. It could not b• determined what 
jam pro9ram was aet. ~he card caqe aaaembly wae co~rad with a 
thick, (about l/16 1nenea) or black reaidue, tar like lookinq 
aaterial. The hiqh/low speed motcra, relay and IMI t11ter were 
~leo coated with this material. Nothing was coated externally, 
however, when the cover waG removed the in1id• ot the cove~ and 
tne components ware all coated. No chemical analysis was made of 
the coating. See photo. 

4. Low speed modulator lens ware totally destroyed. Ko lens 
pieces ware round. The uppe~ and lower baarin~ aaaamblias were 
intact. Baarinqe rotat.a and ware not seized. The ali9nment pins 
on the upper baarinf were sheared and one on the lower was also 
sheared. such a condition could affect the torque ot the motor 
causing the ayst~ to lNOP and the Low Praq. DIT to trip, if the 
•rat.- wa• oparatinq. Sea photo'•· 

5. Hiqh apaed modulator slotted assembly vas distorted and a few 
aactiona ware broken ott. Th• baarinq pocka~a looked vood and 
both baarin9• rotated treaty. S•• photo'•· 

6. Outer window assembly support rods were broken and distorted 
in the same direct1on as ~houqh so~etbin; that waa rotatinq hit 
the assembly. Thera were no •crape aarks on the top aupport 
plate. If aorape aarka vera preaant they indicata that the rotors 
are ne9ativa pitched when etrikin9 the aupport plata. Aqain, no 
pieces ot any ot tha panes were found. 

7. TWo and extremes or the IR source with two broken pieces of 
tha outer envelop were the only part• remainin9 ot the aaeembly, 
see photo•a. 

a. considerin9 the daaa9e caused by the araah and fire, the heat 
a1nk wae atill intact. The zatiNated Time %ndicatar vas ao burnt 
that operating hours eould not be determined. No further 
disaaaamblin9 waa naoaasory. see photo 1a. 

9. The transmitter w1ll bG repacked and returnad to PM-AEC, St. 
Lou~s, MO NLT 31 May 1,,4, 

Lj 1 
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• iQR BFPI8t~t USE Qti 1 
DEPARTMENT OF THE ARMY 

HE.ADOUARltA'S, US ARUY COWWUNICA Tl0NS•E.U:C1f.!OftW::S: COwu';U<O 
R("SHRCH, t;(VElOPWENT & EHGlN£(R'!IOC CE!rHEA 

HIGH'f VISION f. Et.ECTJI:OMC SENSORS CIRECTOR,t.T£ 
fORT .. OHMCUTH., NEW .!ER'SlY 0170l·S206 

• 

MEM:>RAI·IDtJM FOR Cl:mnancler, FM-AEl:, A."'JN: SFAE-AV-AD: (Col. 1hcrras E. Reinkobar) 
4300 GoodfellOW' Blvd., St. Louis, M:l 6312D-1798 

SUBJEX:T: Failure Analysis on a:ash Damage:i Electronic Equiprent 

1. The failure analysis on one (1) of the two CP-1597jAPR-39(V) Digital 
Processors forwanied for i.nvestigation has been o::r.plete:i. rue to the severe 
oondition of the processors, operation coold not be verified. The report 
nat.eb:lok with ~c illustrations is available upon request. A brief 
SUl1l:1'al:Y ootlin.in;r ~plan of action is provided belOW'. 

2. The uru:t' fran. aircraft tail number oo was carefully dismantled ard key 
cc.rrq:xment (i.e. Ultraviolet Programmable Read Only Menmy. (l.JIJPOCMs) ard 
Electronically Erasable Programmable Read Only Menmy (EEI'Kl-ls)) integrate:i 
circuits (ICs) were extracte:i. This operation was perfarne:l in an at~t to 
determine the ~tional Flight Prcgrain (OFP) ard Elnitter Identification Data 
(EID) Software versions of the processor. 

3. DJ.e to the =n:l.ition of the pt• • essor caused by irrt:ense heat the PR:Ms were 
fused to each of their respective ciro.lit card assemblies. Extrication fran 
the a::A was per:forrned by ~ the pins on each IC. 

4. In arder to read the contents of nerory of each IC, an interconnection 
device was fabricate:i to interface the drips with a Oi\TA I/0. The o.>.TA I/O was 
interfaced remotely with a Personnel Q:ltplter (PC) loade:i with PflO.!LlNK 
Software. 

5. Each att.empt to recover software fran the various l'R!:HS was unsuccessful. 
The primary cause of failure of the !Cs was a direct result of the intense heat 
which led to the meltin;J of semioon:luctor/conformal coa.tin;] materials. 

6. Based on shadowirx} effects as a result of a fire, it can be determined thet 
a label/ sticker was locate:i on the User Data M::rlule (!J!lol) cover at the tilre of 
the crash. It is the opinion of the writer that the label was m::Gt probably 

·the confidential identification label on the lJ!lol cover. 

run BIT:O!?tl Tf -Ill I l!,.. r .... J t •• 

I I 
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0 2 l.lr;'i i994 

AMSElr-RD-NV-SE-RFCM 
SUBJ:EX:T: Failure Analysis on Crash Damaged Electronic El:fu.ipnent 

B. The fOe at this activity is Mr. J'chn !1eilly, X429l7, Night Vision & 
Electronic Sensors Directorate. 

9 • c:E:X:J:l1 Bot:tan Line: '!HE SOlDIER. 

£ua__~e_ 
mBERr w. AT..MUELLER 
Director 
SUrvivability Equipment Division 

fOR OHIBI*l MSE 8NLY 
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DEPARTMENT OF THE AIR FORCE 

WRIGHT LABORATORY (AFMC) 
WRIGHT-PATTERSON AIR FORCE BASE, OHIO 

• 

3 May 94 

MEMORANDUM FOR PROJECT MANAGER, AVIATION ELECTRONIC COMBAT 
ATTN: COL THOMAS E. REINKOBER 

FROM: WL/AAAI 

SFAE-AV-AEC 
4300 GOODFELLOW BOULEVARD 
ST LOUIS MO 63120-1798 

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 
observed 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 
g. Guard Squelch Pot = horizontal 

CERTIFICATE 
1 certifv that I am the Records Custodian for the Accident Investigation Board 
conven~d to investigate the crash of two U.S. Army Black Hawk helicopters in the no 
fly zone in northern Iraq'on 14 April 1994, and that this is a true and accurate copy of · 
the record which is kept in my records system. . / . ...I..L_ 

""¥' .v_ rr~ i £~/ t WILLIANI L. HARRIS, Capt, USAF, MSC oat? 1 Evidence Custodian, Incir!ik Air Base, Turkey 

setting 
setting 

I I I ' 

I . " 



h. 
i. 
j. 

• 
Load Switch 
Bandwidth Pot 
Synthesizer Module 

= unknown 
= unknown 

Serial No = SN 18479 

• 
The front panel control settings and discernable characteristics 
of the interphone box associated with the RT were observed: 

a. Monitor Switch 1 = on 
b. Monitor Switch 2 = off 
c. Monitor Switch 3 = on 
d. Monitor Switch 4 = on 
e. Monitor Switch 5 = unknown (float condition; maybe 

off) 
f. Aux Switch = unknown (float condition; maybe 

off) 
g. Nav Switch = on 
h. Volume = mid way 
i. Transmitter Selector = unknown 
j. Hot Mic = off 
k. ID Plate Serial No = SN 2053 

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

a. Monitor Switch 1 = on 
b. Monitor Switch 2 = off {sheared) 
c. Monitor Switch 3 = on 
d. Monitor Switch 4 = on (sheared) 
e. Monitor Switch 5 = on (sheared) 
f. Aux Switch = on 
g. Nav Switch = on (sheared) 
h. Volume = unknown 
i. Transmitter Selector = Ill 
j. Hot Mic = off 
k. National stock No = 5821008717263 (RX/TX Subassembly) 
1. National Stock No = 5821008797579 (Plate, Panel 

Assembly) 
m. Appears the face plate was removed prior to this 

inspection--screws on each side of the face plate ~~ere 
missing 

3. A sketch of the equipment, photos, and video can be made 
available upon request. The equipment will be protected in a 
locked safe until disposition information is received from the 
Safety Board. If there are additional questions, please contact 
the undersigned at DSN 785-2766 or Ms. Diane Summers at DSN 785-
4947. 

DENICE S. JACOBS, Chief 
CNI Concepts Exploration Section 
system Avionics Division 
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TOA.D COMSEC lMIN 

DI!PARTMINT OP THI ARM 'I' 
TOIYJti.NIIA /IJUI.'r llli'Ol 

1t ~IWIAY IOAO 
TOI'I'IUNHJo. NNHSYLVANA 

1U66-5l10 

• 
I:CS'l'O-MC-T 16 May lU4 

HEMORA~DVM ron Pro,ec~ M&naqer, Aviation ilactronic co~ba~ 
ATTN• S~A!-AV-A£C, 4300 Gooateltow Boulevarct, 
St. Louia, MO 63!20-1,98 

su.amc·~· Analyaia o:f! Material :from cra11h Site 

1. On initial inspection ot material it was iaentttte~ as the 
!ollowlnqr 

II, Two each Co:l11Runication !Security 'llquip~r.ent 1'SEC/K~·58 units 
mc:>\.mtec1 with 11.n lntedace Adapter Z-Al:IO (llldlil:l:l.t A and B) which are 
used lor aecure radio communication. 

b. Or;e each Remote 6ontrol llni.t (RCUl Z·AEl? (Bxhib.it C) which is 
used to remote the trent panel controls of the xv-se. 
2. 'l'ht~ cor.ai.tion o! the unit.a ;;>::-ecludad d..Citailed teat.i.n9 usinc:t tha 
A\lt.cm<~i:ie 'l'eat Equipjllant S'I' !8. All circuit ca:::-c!.• vere eharrad and 
there ~a• aig~ificant msltin9 of oomponante. 

J, An an11lyails .,..,. mad.e on all awitch sett1nqe tor IiiilCh exhibit. 

Exhibit At IX-SS 
l"ILL Switch: Position l r 11v1 toh waa benl: & wouJ.a no1: 

turn). 

MODE switch• c (Cipher) poaition. 

VOX..UMI!: Switch• Broken cma woula not turn. 

OFF/ON/TO (Tima Pelay) Switch: TD (T~ Delay) and Bhatt 
Wile mi.B s inq. 

AUDIO IN Switch: ~urnad fullY cloekwiae (maxirnurn) po~ition. 

E-AHQ 

DIPBASU DASE~ANDI BBV (Bate~an~ VINSO~) 

FILTER Switch: OUT position. 



SDS'tO-MC-T 

L'S: :..: 
ce11 

SU~J~C~: Analysis of MAcerial tror., c=~•h Sice 

PTT (Puah-to-Talkit Burned out. 

• 
~MOTE/LOCAL Switch: In th~ ~EM (Ramote) position. 

Bxhibit B• xx-~a 

FILL switch• Missing 

HOPB Switchl P (Plain Text) 

VOLOMD Control: Can not turn. 

OfF/ON/Tb (~!me Delay) swiccht Can not turn. 

AUDIO IN ·switch: Fully oloc::kl#ise (maxinu.m) poei tion, 

Z-Aao 

BABE~~ Diphaae Switch: DPV (Oiphaae VtNSON) 

riL~!a Switcht OUT position. 

PTT (Push to Talk) switch: aurned out. 

REMOTE/LOCAL Switcbr aaM (Remote) position. 

Exhibit C1 Remote Control Onit Z-AMP 

MODE awitch: OP (Operate) poaition. 

P~INICIPBE~ Switch! C/RAD (Cipher/RadiO) position with 
iLAUl blocked. 

DE!~Y Switcha Down (Delay OPP) position. 

li'IU.. Switch.: li'oa.l.t1on 2. 

li'O~R Switchl OFF po1ition (down), 

ZBROIZ! Sw1tcht Down w~th cover cloasd (~oa-teroize) 
position. 

4, Visual ex~nation of the Remote Control Unit z7AHP (EXhibit C), 
power switch, round it in the OYF (down) poaition w~th its handlo 
broken (aheared) oft. On • operational Z~ABF, one must pull on th~ 
power awitch hancle (unlockin9 it) betore movin9 1t torm the oru ~o 
tha ON posi tiuu uL I:l::uU1 tht: ON tc the 01"1" pClsition. Onca it has br~er. 

2 



TOAD CO~S!C ~lN • 
SDS'l'O-MC•T 
SV~J!CT• An~lyais of Material rrom Craeh Site 

move~ ~o CN or o~ i~ is locked into tho•• potitione when the a~itch 
he.nd1co ill relae.eed. A t.ea'l< was perfo:::mea on a Z-Al!l" (EXhibit 01 b): 
etriki~; the POWER switch with a h~r. while it was in the locked ON 
position. The terce ot the blow caused the ewitch laver to be forced 
to the OF< position and bendin9 it. ~o concluaion could be made bV 
this test if tha POWER awitch on ~xhibi~ C waa in the ON position • 
bafore it was dam~qeQ. 

5. The enclosed photo~rapha depict tha tollowinqr 

P:ioto 41'1; 

l'hotoo 11'21 

7hoto i!'J: 

Ph.o~o !1141 

Phot'-1 *'' 
Phuto 11'6: 

Photo tn: 

Photo file: 

Photo !119; 

Front view of typical ~Y-58 with Z·ABO Conrigu~ation. 

Bide view of typical KY-SB With Z•AHQ con!19uration 

Front view ot Z•ABP 1 Ramots Control Unit). 

Rear view ot Speech Security Equipment TS,C/KY-58. 

Front view of tntar~ace Adapte~ Aesambly Z·AHQ. 

Exhibit A, Speech Security lquipw~~nt 'I'5EC/J:Y•S9 and 
Intar~cce Adapter Asasrnbly Z•ABQ trorn crash aite. 

Exhibit s, Speech Security !quipmant 'I'SEC/KY-58 and· 
Intarface Adapter Aaaembly Z-AHQ from crseh site. 

Exhibit C, Remote Control unit B•AHP from crash site. 
Po1ntar 1 pointing to ahow power awitch. 

Exhibit D1 Remote Control unit t-ABP uaed to determine 
if powe• switch can ba force to off position. 
Pointer, pointin9 to the power awitch. 

6. Po~nts of contact at Tobyhanna Army OGpot are~. Ray D. Mey3r and 
SI'C rJonald Mc.RII.a, DSN 7115-6$80/6891 or Coll!!Ul!rcill.l (71'7) 894-6880/6S9l. 

~OR 'I'HU COMMAND!~ 

9 !nela 

cf Maintenance 

3 

-· 



• • 
TAB J-2 

UH-60 BLACKHAWK 87-26000 

J-2a Failure Analysis, ALQ-144 

J-2b Failure Analysis, APR-39(V) J-2a 

J-2c Failure Analysis, ARC-164 

J-2d Failure Analysis, KY -58 J-2b 

J-2e Failure Analysis, AN/APX-100 

J-2f Failure Analysis, ARC-186 J-2c 

J-2g Failure Analysis, KYK-13 

(See Tab J-1g) J-2d 

J-2e 

' ' 



• • 
PRELIMINARY ENGINEERING INVESTIGATION REPORT 

OF THE 
AN/APX-100(V) RECOVERED FROM US ARMY UH-60 i 87-26000 

A. Summary of Investigation to Date: After 600 manhours of intensive 
engineering investigation at Naval Air Warfare Center, Aircraft 
Division, Indianapolis from 27 April 1994 through 4 May 1994 the 
AN/APX-lOO(V) engineering investigation team has been unable to arrive 
at any conclusions on the operational state of the subject 
AN/APX-lOO(V) at the time of the incident under investigation. 
Because of some unexplained component anomalies observed the 
investigation is continuing at the component and microcircuit level to 
ascertain whether or not components of the AN/APX-lOO(V) were on at the 
time of the incident. A synopsis of the our investigation to date is 
provided below. 

; 

B. condition as received: 
on 25 April 1994, Mr. Ken Fafford, Code PMA-209Pi, Deputy Program 
Manager for the AN/APX-lOO(V), took custody of an AN/APX-lOO(V) (serial 
number unknown) recovered from the crash site of US Army UH-60 # 
87-2600. The APX-lOO(V) was transported to the Naval Air Warfare 
Center, Aircraft Division, Indianapolis (NAWCADI) for an engineering 
investigation. 

On 26 April 1994 an initial autopsy was performed on the subject 
AN/APX-lOO(V) to determine what physical evidence remained which could 
provide any indication of the operational state of the subject 
AN/APX-lOO(V) at the time of the incident and to document the 
condition to the AN/APX-lOO(V) as received. The results of that 
initial autopsy follows: 

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

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

3. All toggle switches on the AN/APX-lOO{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 button code switches are 
intact. Filament analysis of the MODE 1 and 3A incandescent bu1bs may 
provide an indication of the status of the panel lighting of the 

I I APX-lOO{V) at the time of the incident dependent on the condition of 1 
the glass envelopes. The panel lighting may be controlled i~dependent 

CERTIFICATE 
I eertitY that I am the Records Custodian for the Acddtnt Investigation Board 

1 convened to investigate the crash of two U.S. Anny Black Hawk hcli~optcrs in the no 
fly lOne in northern Iraq on 14 April 1994, and that this i$ a true and accurate copy of 
the record which is kept in my records system.. h 

. w~- 7' n:. o·· 
I S 11f "if f( WilliAM L HARRIS, Capt.SAF, MSC 

D;i Evidence Custodian, Incirlik Air Base, Turkey 
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of the APX-100 power depending on the particular A/C configuration so 
results of this testing may be inconclusive. Further analysis is 
forthcoming. 

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

6. The antenna diversity 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 present but 
switch contacts, detents and switch body were consumed by fire. 
only the knob and shaft remaining it is impossible to ascertain 
position of the switch at the time of the incident. 

the 
With 

the 

8. Kl chassis relay, wh:ich, when provided a ground by the Master 
Control switch, provides A/C power to the APX-lOO(V) power supply was 
recovered intact anq 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 on 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 operational 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 Kl power supply relay, the MODE 1, 2, 3A code switches and selected 
components from the AS BIT control card. The following is a 
preliminary report of investigation of these components. 

1. MODE 1. MODE 2 and MODE 3/A CODE SWITCHES 

EXTERNAL VISUAL: Visual examination of the code 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. 

2 
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- were incinerated and missing. The glass windows were intact but 
badly burned. 

The bulbs 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 subsequent examination. 

X-RAY RADIOGRAPHY: X-ray radiographs were taken of a good 
reference code ~witch set in each of the eight positions for a 
comparison to the radiographs 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.: 
MODE 2: 
MODE 3/A: ,. 

X 
5 
0 

5 
4 
1 

1 
1 

7 
3 

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

2. A7 POWER SUPPLY K1 RELAY 

EXTERNAL VISUAL: The K1 power supply relay was removed from the 
AN/APX-100 at issue and examined with a low power stereomicroscope. 
Visual examination 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 Kl relay was inconclusive as 
to the cause of the failure. The radiograph did shaw that the 
internal components were intact and approximately in the "as 
manufactured" positions. 

INTERNAL VISUAL: The relay was mechanically opened and examined 
with a low-power stereomicrascope. Examination revealed that the 
internal components were relatively unharmed, other than heat 
damage. Each of the contacts was removed and examined with a 
stereomicrascape and scanning electron microscope (STEM). Examination 
revealed that all contacts except the BJ-B2 mating pair were normal 
in appearance. The B3-B2 mating pair exhibited localized heat damage 
characteristic of arcing failure. Detailed examination revealed the 
presence of arc spats and molten/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 

3 
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electron microscopes. Metallographic and SEM examination revealed 
that both contacts exhibited fused metal and heat-affected zones 
characteristic of electrical overstress/arcing failure. 

CONCLUSION: The Kl power supply B2-B3 relay contact 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 examination 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: ~in-to-pin curve tracer electrical testing 
disclosed that all H:1ads on the two transistors were open circuits. 

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

INTERNAL VISUAL: The transistors were mechanically delidded and 
examined with a stereomicroscope and scanning electronic microscope. 
Stereomicroscope examination 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 documented via 
photographic evidence including all stereomicroscopic and scanning 
electronic microscope photographs. A detailed report containing this 
data with all photographic evidence in addition to any other evidence 
uncovered will be provided at a future date. 

DATE OF THIS REPORT: 4 MAY 1994 

'l} ~~-'""' 
Deputy Program Manager 
AN/APX-100 
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S'!'~ OF F.dC'l'S 

On 26 April 1994 the undersigned individuals partici~ated, as part o! 
a lar<;;lll:' tea=~, in an L"li tial evaluation o! t."te A.N/APX-100 (V) (serial 
n~er unknown) racovared fro~ US Az:y UR-60 Blac~"tawk helicopter, tail 
number 87-2600, downed by friendly !ire ever no~~orn Iraq. This initial 
evaluation was to deter:ine what physical evidence remained a:s ~~e 
result of the crash and ~~sequent !ira which could p=ovide ~"lY 
indication o: the operational status of the AN/APX-lOO(V) at t.~e ti:u of 
the incidL"lt. This initial evaluation was not intended as a thorough 
failure analysis but ae precursory inspection of the equi~~ent to 
determine what evidence r~ained wbicb. could :be subjected to a thorou.9h 
analysis. 'l'l:le :follow inc; qJ..scoveries were l!lade: 

1. The AN/APX-lOO(V) at issue had bean heavily involved in fire an~ had 
received substantial structural damage to both the exterior c~se and 
internal assamblies. 

2. The A.lf/APX-100 (V) at issue e:xhillited evidence of structural da.:na<;;a as 
a result o! physical _i:J:I!pact. 

3. All toggle switches on the AN/APX-lOO(V) at issue wera so heavily 
damaged :by !ire that it is impossible to accurately determine tbeir 
positions at the time of the incident. All mechanical detents 4.-"ld the 
switch bodies of the toggle switches were lost as a result of the fire. 

4. 'l'b.a ~~~ajority of the MOCE 1, 2 a:nd 3A push button cede switches a:rs 
intact. Filamant analysis of the MOO!: 1 and 3A inca:ndeacent bulbs m./il.Y 
provide an ind.ication of thG statue of the pa.nal lighlng of th" 
Al'X-l.OO (V) llt the time of the incident dapendant on the condition o:f the 
glass envelopes. The panel lighting may be controlled independent of the 
APX-100 power depending en the particular A/C configuration so results 
of this testinq may be inconculsive. FUrther analysis is forthcoming. 

S. The Master control wafer switch was either consumed by firo or lost 
on impact as it was not received as part of the AN/APX-100(V) at issue. 
Analysis of this switch lllllY have provided acme indication ot the 
operational statue of the AN/APX-lOO(V) at issue, as it is thG master 
power and control switch. · 

6. 'l'b.e antenna diversity toqqle switch vas eithar consWiled by fir" or 
lost on impact as it was not received as part of the AN/APX-l.OO{V) at 
issue. · 

7. 'rhe MODE 4 code wafer switch knob a.nd shaft were present but the 
switch contacts, datent.s and switch body were consumed :by fire or lost 

crnt'I)IW. JilciiiW .. (1 tot 

•• 
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c~ i~~act~ W!~~ only ~Q ~cb and shaft re~a~~~ng i~ is i~;cssi;~Q ~c · 
asc~~ain ~~· pcsition o! the a~it~~ ~~ ~~a t~e c~ ~e i~cidant~ 

a. Kl chassis relay, which, when provided a gTC~~d by ~~e Master Control 
switch, provides A/C power to the A?X-lOO(V) power supply. Kl relay was 
recover•d intac~ and will und•rgo tur~~er analysis. 

The ~~/A?X-lOO(V) at issue received substantial d~ge as a result ct 
the incident. A ~~orough analysis o! the Kl relay and the MODE l and 3/A 
code s-..ritches is l:•inq p~or.ned in an attG>pt to deter::ti.'le th•ir 
operational status at the t~e ot ~~e incident and a d•tailed report 
will be issued at ~~e conclusion of that analysis, 

,~%f£9·r1~ 
Mr, Mike Bratcher 1 NAWC INOPLS 
Cede 306 

~/fh,?y c49kfi:ii'el (date) 
Mr. James Wilson, NAWC INDPLS 
Cede 704 

(~~{aate) 
Mr. Dick Blake, NADEl? FNCLA 
Code lll 

'R~~ 4--<.i-~~ 
(si~~(S" (dat•) 
Mr, Ray creary, NAllEP FNCIA 
Code 94502 
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TAB J-2 

UH-60 BLACKHAWK 87-26000 

J-2a Failure Analysis, ALQ-144 

J-2b Failure Analysis, APR-39(V) J-2a 

J-2c Failure Analysis, ARC-164 

J-2d Failure Analysis, KY -58 J-2b 

J-2e Failure Analysis, AN/APX-100 

J-2f Failure Aii.alysis, ARC-186 J-2c 

J-2g Failure Analysis, KYK-13 

(See Tab J-lg) J-2d 

J-2e 

J-2f 
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~n::r~oru,t;ou~ r-o?. r>RO.J ~c::r t·t.D._r;nGE?., 1-1. vIA -;:1 o:.; ~:;r. Ec:-ao~ r c cc~!5>. T 
?/l"l'N o COL 'tH0:1U\S r;. p,r;IN!\03Z~ 

SFAi!-hV-AEC 
0 0 0 GOODFI':t.LQ;~ BOULE:VM\D 
ST LOUIS MD 53120-1798 

rRDt-1: WL/AAlll 
2185 Avionics Circle 
Wright P~tterson AFB OH 45433-7301 

StH3JZC:'l"; Feilure Analx·sis on Third Crash Dazu9ed ElectroniG 
Equipcent - IIH'ORHA'i:'ION Mr!l10RJo .. NDUM 

l. Tho ".subject eq·~iptr.ent:. wl!s picked up fror.> youx: on3ani:ati.on in 
St Lo"l. e NO on 10 !'lay 94 by Capt lUck Shute and broti9ht to the 
Navig«tion and lnfor;oation ".t"ransmisdon Branch (l~L/AAAI), w::iollt 
Labor«tory, wright Patterson AFB OK to perform a failure • 
analyE:is. 

2. or, 13 Hay 9~ at oeoo, technical expe~:ts from the Nationlll Air 
Intelligence Center (NAIC), the 4950th Test Wing, and WL/ANI! had 
gl'thet·ed t<;> ped'orm the reque·sted analysi&, Upon openin9 the 
container, a charred me!l£1 of: electron:l~s .and melted metal W!IS 
ob~ervad by all. Still picture& and a video were taken durtn9 
this t.ime. The equipment W!IS it:lentified ~>& a C-l0604(V)/ARC­
lS6(V) VHr FM control box, ~n interphone box associ~ted with the 
ARC-1E6, Qnd nn unknown control panel. 

Tha ftont panel control settings and dlscernabla characteril:tics 
of the c-l0G04(Vl6/ARC-l86(V) VHf r~ control box were observed; 

a. 
b. 
c. 
d. 
G • 
f. 

9· 

Frequency (Mil<:) - 30,300 
Preset .. l 
Hode (preaetjman(emer) • unki1own (sheared) 

• ml!l:-tir.:urn settin9 Volullle 
Squelch - on 
O!.rectional l'indin9' -on 
COliti:ol li6/N!l Switch '" widab&nd mode 

CERTIFICATE 
! ecrtify that l <1m th~ Records Custodian for t11<~ Accidcnl fnv~stigatinn Board 
convcni!J to i:weslit;:tte the crao;h c-ftwo U.S . ..-\rmy Black il<mk hdicop.;n; m th.;; nu 
fly zone in nortll.:rn Iraq on 14 April \994, and th:n this is :l !rue an::! 1\ccur~t.: r;opy of 

th1~ '~~o~d which is ~Cfl! in my re~ords sye;t.,
1 

tr. ), /J. 00 ,-.' :J'jj. L~t,~tr:(s' ~" 
~--~~~)'~'~------------~''~·,·~ic!~~l~,~~-c~·l=J~~o=di~~n~-~ln~ci~r!~ik~A~!r~P=,'~''~·T.u~~=~~· 
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"'· .4 tel-: " 
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{",-.; ... -~ ,.. ';:c;-: 
Svd. tch 

Swi b::l' 
Mode 
Volu::::o 
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5 
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.--.~ o-::t 
~ eft 

" off 

- un;~nr:·.~~n 

unkno;-;n 

• 
' '- -.. 

,, \ ' 
· •. I ' 

(lo:ked lr.to pl11cel 
(lcck~d into pltce) 

7l~~ Ullknown !nterphona bo~ &aybe en ADF co~trol pan~l b~t t~i5 
could not be confiFmod. 

3. A sketch of the equiprnont, photo&,_ en~ video cen be med~ 
evailablH upon cequest. The uquipmant will b• protocted in a 
locked cafe until d1soos1t1on information is raceivod frorn tha 
Safety Sonrd. If the~e are odditional ~ue:tions, ploaee contect 
the UllderGigned et DSN 785-2766 or Hs, Diane sum~ers at os:~ 76S­
h9 .; 7. 

!J~~~~~--· 
DENICE&. JACODS, Chief 
CNI Concepts Exploration section 
Syste~ Avionics DiviGion 

I I 
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TABJ-2 

UH-60 BLACKHAWK 87-26000 

J-2a Failure Analysis, ALQ-144 

J-2b Failure Analysis, APR-39(V) J-2a 

J-2c Failure Analysis, ARC-164 

J-2d Failure Analysis, KY-58 J-2b 

J-2e Failure Analysis, AN/APX-100 

J-2f Failure Analysis, ARC-186 J-2c 

J-2g Failure Analysis, KYK-13 

(See Tab J-lg) J-2d 

J-2e 

J-2f 

J-2g 
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TABJ 

TECHNICAL OR ENGINEERING EVALUATIONS 

J-1 UH-60 Black Hawk 88-26060 

J-2 UH-60 Black Hawk 87-26000 

J-3 E-3B A WACS 

J-4 F-15C 79-0025 

J-5 F-15C 84-0025 

• 

J-1 

J-2 

J-3 
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TABJ-3 

E-3B AWACS 

J-3a Certification 

J-3b 552D OSS/OSTW Memorandum on Technical Analvsis of 
' . 

A WACS AN/ARC-204A Radio System 

J-3a 

4 C r 
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CERTIFICATIOi\ 

This cc:rulic:s that 110 tc<Hdtn\11 or tccllllical analysis 11as conducted on any of the components <ll 

sub,yst.:m;, of the E-3 AWACS. scrmlnumbcr 77-03~ I. that v.as !lying in suppllrt uf Op.:ratiun 

PrO\ ide Cuml{m on I 4 April I 1>94 during the crash of two US Army hdicoptcrs in the northern 

"1\o Fly Zone" or !rirq. This statemc:i\1 is mad'' as pan oft he AFR 110-1-l Accident ln1cstigation 

oft h.: hdic:opt.:r accident. 

Name 

Jtr j?LJJ )ff'/ 
Date 

"1 I 
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E-3B AWACS 

J-3a Certification 

J-3b 552D OSS/OSTW Memorandum on Technical Analysis of 

A WACS AN/ARC-204A Radio System 

• 

J-3a 

J-3b 



• wEPARTMENT OF THE AIR FOR(,_ 
552d OPERATIONS GROUP (ACCJ 

TINKER AIR FORCE BASE, OKLAHOMA 

MEMORANDUM FOR HQ USAFE/SE/AIB 
ATTENTlO.N: Lt Col Bertram Pryor 

FROM: 552 OSS/OSTW 
7 5 50 Sentry Blvd, Ste 21 
Tinker AFB, OK 73145-9012 

• 
20 May 94 

SUBJECT Technical Analysis of AWACS A-~/ARC-204 A (V) 2 UHF Radio System 
·INFORMATION MEMORANDUM . 

1. I , Staff Sergeant Jame$ L. MaUson, au1 au Instructor Communications Technician 'With 
1700 hours on board the E-3 AWACS. My duties include the operauon and maintenance 
of all E-3 communications systems to include Have Qwck radios. I am currently assigned 
as th.., ~52 OSS Tactics Office communications expert. 

_ 2. Bas•:d upon rny experience and after re>ie'Wing Technical Order IE-3A-43·l·l. USAF 
E-3 Mission System Operations (Attch 1), and the AWACS Communications Technician's 
Studen:: Study Module, GT84·22 "Have Quick A Net" (Allch 2), I have condudec that 
the A.';\ ARC-204 radios on board the USAF E-3 are Ha.ve Quick II systems. This 
capability allows the USAF E·3 to communicate with any other Have Quick I or Have 
Quick l1 user. 

2 Attachments: 
1. T.O. Ex:1ract 
2. GTH4-22 Extract 

\ 
'\ 

JA.~S L l\1A TTSON, SSgt, USAF . 
NCOIC Tactics Training 
552 Operational Support Squadron 

'''" 
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FliGHT MANUAl 

USAF SERIES 

E·3B & E·3C 
AIRCRAFT 

!MISSION SYSTEM OPERATIONS 

This publlcaijon avpcrs•~ .. T.O. :1.6-31\..p.i-1 doted 1 July 1982, :1.15.3A-43·1·1&-61 daluo 7 Ou 92, 
:I.E.OA•I3·1·1$.fi daM 2:1. May 93, 1E·3A-43·l·~9 dal•d 24 May &3, and oil changH. 

C'OI'?Ynllnd•tt ate ,..ponstble tor brfnglnat tnla pubfJgaUon to tha att.ntfon of an Air Forte pct$Qnnel Ole:uad tor 
cpeF.ttiDI'I of subject aircraft. 

ko tho Nij;mtff~l tndex T.O. 0.:1·;1-3 ond 5\lpplcmerda th911'!:tD fot c:urront M.atu& of Flight Mattw&fi. $Mety 
Supph·nl6t\ts, Opetatfonal Supp~mtnta, and Flight Crew ChKkfleb. 

Oklar.l>urn 
WARMNC • Tbi> document 
l'.l'itl• ~u.s.c .. S.e ~7&1 ot ooq) or th• 

l$ n»':ricted by the An.:lo Exp-.rt (;nntMl A;: 
of 1~79, M am•Dd.d (Title 50, U.S C., Af~ 

2401 &t ~eo), Vioh!.tioM of~M- ~:report lswa ~l't 
KANtiiiiiAND DESTRUCTION NQTIOf • Comply with di•tribution 
'Nili I'~~et dlooio:.~·• efcuut~nta or rcem:nrtNtti~n of the dr.x:\.\m&nt. 

THIS PUBliCATION IS INCQMPI.!rr~ WITHOUT T.O. ~E.3A·1•nd T.0.1E~A-4J·1·1·1, 

Published under authority or the Secrtrt.acy o1 tho Aft FC>rt.e 

ISSUE F 1 OCTOBER 1992 
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• 
HAVE QUICK COMMUNICATIONS 
SYSTEM 

HAVE QT:lCK (Onsi:ns of an EGCM modification 
to l;lfF· radio ch;'"mcl•, providing freq<t~ncy hop· 
ping capability. Frequency hopping is a technique 
where th~ frcqu•,ncy peing used for commun.icntion 
on a triven link is rapirl!y chanl)'ed many times per 
•~eon d. The pw po~e in doing this is to ma.~e it 
difficult to jam the link. Attempts ro make obser­
vations ro detennine the frequency in use are made 
very difficult b•cause, by the time the observation 
is complete, the communication link has been 
changed to another fr~quency. Part of the strength 
of HAVt: QUIC::< is through changing frequencies 
in a "random" r.1anner according to the Word of 
Day tWODl; this means that no patt~rn is evident 
to an obs.,rver nnd Jamming is consequently moro 
difficuh. 

Frequency hopping is implemented by storing 
\l<ithin·cvery HAVE QUICK terminal a pattern of 
frequencies <or channels) to be used for a given 
day, and the pattem i• then utilized according to 
the Time of Day (TODJ. For every time slot. it> the 
day where each time slot is a small part uf a sec· 
ond, th~re is a specific channel which must be used 
for a given net, whBt.her it i• receh':inQ: or transmit· 
tin g. Thus, HAVE QUICK termiuals require some 
means to st.ort the pattern for channel usc on a 
given day, ~nr. aloo an accurate clock to control thP 
timing of pattern u~e. 

Bccaus~ the particular frequency used at a particu­
l:~r instant de:>ends on the precise time of day, both 
t.t:rutin~ls of a HAVE QUICK communication link 
must have clucks which are eynr.hronized. Thi$ 
basic requireroent leads to the HAVE QUICK need 
for a !:ime dis·;rihution >tnd mainl.t!nance sy.tero. 
HAVE QUICK time. may be set to ru1,v arbitrary 
time standard. Howevtr, as a practical convc· 
nience, CoordiMted Univ~~al 'I'ime (UTC) has 
b~M adopt•d as the time standard. 

The usual oparatine mode for a UHF HAVE 
QUICK link is ita normal mode where it usP.s any 
one of 7000 channel~ available to the UHI:' commu· 
nic~r.iun band. Operation of the •ndio in thi• man· 
fler is perro11necl in bypass mode. 

lfjamming i; encountered, HAVE QUICK radioi> 
carl be switched to tha ECCM m<>de and continue 
communication. In orde• to permit this switchovcr 
HAVE QUICK must be suitably initialited. 

·-·· ...0) T:he basic HAVB QUfCK Mlf:m hns bPgO renlfstd 
"ilh HAVE QUICK ll and has the following capa· 

~ £1huea. In ,~ccM mode. HA\1!! QCICK II includes 

.T.O. :l.l!-SA-43·1·1 

six forms offre uency hopping. A-N~L is deeigncd 
or maJOmum a•m·J:lll: lA· capability nnd uses the 

mn:cimum number of frequencies. AWACS is A·::\et 
capable using a c~J:>le m0dification. T·Net use~ the 
least number of frequendes, does not expose the 
system's ultimate cap~bility and is usrd prim$rily 
foT training. Other nets available an NATO Fre· 
quency Managed A-Net• (FMA-Nets), Non-NATO 
Frequency managed A-Nets and freq\,ency Mall· 
aged Traluing Nets (F::.1T·Nets). With each of 
these forms of frequency hopping a se:ection of 
communication nets i• available, all o~ which caTTV 
fr~Qucnc-,; hopping characteristics aml therefore .,;J 
c11pability. 

I LESS 547j Figure. l-175 •I 'mH 547l Figure 
1·176 i is a block rliaa-r~m of VE tlUICK The 
diagram illustrates the audio and l'ac io frequznc~· 
paths togather with th~ pow~r source, kcyline>, Md 
related it~ms. 

HAVE QUICK II also provides Multiple WOD 
<MWOlJ) storage and !!rase capability. 

tlAVE QUICK A·N!T COMMUNICATION 

The HAVF. QUICK A·NET is design<d for lllR~i· 
mum anti-jam (AJ) capability and u.•es th~ maxi· 
mum number of frequencies. FrcquCJncy hopping is 
impl~mented in the HAVE QUICK ~qttipmont by 
storing wit.hin each transceiver recawer·exeiter 
module <REM) an algorithm which defines the fre· 
quency hopping pattern Md provides lhe specific 
operating frequency ~t. any preeis~ time-of·day 
('rOD). Synchroniv.ation is accomplished by trans­
mitting a synchronizing signal from one radio to 
another. This synchronizing signal is th• '1'0D sig­
nalpTovided by the radio frequency oscillator 
(RFOl. The RFO maintains system time after the 
TOD has been supplied oo the RFO HAVE QUICK 
A·NET operation in AJ mode must have the radio 
initialited with wgrd-<>f-da,y (WOD), TOD and net 
number. The three WOO styles used are the stan· 
dard (l:ll'Dl, multipl~ <MULJ, and frequency nlM· 
aged training (FMTJ. The WOD fu11ction define< 
the algorithm used nnd the net number defines the 
operational communicatign net.. 'l'(lD •upplics th~ 
clock cout.ained within each RliM 'rDD information 
ne6ded to perform frequency hopping. • 

HAVE QUICK CONTROLS AND INDICATORS 

HAVE QUICK Controls Md indicator. arc located 
on the communications console. 'Ihe specific loc8-
tion of HAVE ~ communications 

< · •picted in figu rc 1·177 ~ 
WITH 547 figure 1· 
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CONTINUATION TRAINING HODULE 

TYPE '!'RAINING: CT CONTINUATION TRAINmG 

TITLE: HAVE QUICK A NET 

DESIGliATOR: TCM:HQAN 

DATE: MAY 291992 

RED LINE/INTERUI Cl:l.A.NGES 

CHJ\.NGE " DATE NAME/OFFICE SY~~OL REMARKS " 

f--· 

Cf.!SS/TD 

USl'.F QA 

SUPERSEDES: TCM:HQAN, date March 1991 
SME: MSqt Bryant, 552 ACW/OOTMC 

CURRICt.TLUll, DEVELOPER: Chuok Lashley, Boeing CMSS/TD 

CHSS/TD FORM 45D 
.January 9, 1989 

OPR: 552 ACt\1/DOT 

I 
I 



._-. l!A VE QU!C¥. A-Nt:~ ( H(:)AN) 

lfllliiJiM .. , '" '.7 •. ~ ... -4. 

'l'hi~ i~ a sel!-paceC. tli.Od\:.le. T!"'.c tt'ioC.ul.;-. net;;; ins wit:.l: n t.~: ief 
i:;<;'!:roduc-::io~. of ::h<> subjeCt. r:.aLtGr. Ti:is is followed. by the mo<il.:le 
o!:.jectivee ycu ara expected to achi~ve whe:1 cor..?letir.g thi5 rn:odt;.li:< Qf 
instruc::ion, Ca!:"afully read 'the olJjectiv·c6 and keep th-e=:; in mine. cs yo.,. 
.stl.lCl.Y ~he re~.air~der o£ the module. Fcllo.:ing thoe objectives, the Have 
QuiCk A-·Net · (}tQ,P,,..':) eq-.J.ipr.~n::. is ezpl~inect C.:? fully as the data cvailwbla 
pEtrmiT;.s, !be P.QI;N is co:npletell! d.i:f!eren~ :from the cun.,r:'! Have Q'.>ick 
eq.:iPJr.e:~t. so this a=e.a sho1;ld bE: ea:efully studied. As yol.i.- a=e stud.yi~q 
t.he mo<:1'Jle ;.bo re!er to the applie~ble sec~ions of 'l' .o. n:-3A-43-l-l. 
'There w1ll be: p:aci:.ics exo::rcise:: at: the e;;.d of- the mod:ule. 'teu rr.ay usc 
~~e material ir. th~ rr-od;.;.ll# to ar.$wer the p:.ac'Cice exercises. Cornplet¢ 
th~ exercise$ befc;c rafe;:i~g to ~he $tudent feedback sheet. Thexe is 
an cper, liook mod."..;.lE: tas:. :E-.:r.Jiril~Q' a w.l.nirnu.."t, sc . .,rQ of es%. 'l'he closed 
i:-ook t~st will be a.C:.."'='J.nis:ere-C. by you: squadror. DOT pe::s.!nnel. 

IN:ri<OOOCTIOl< 

---~ The pu•p_os~ -<>f ~h1s mod;,le is to ~eview 1:he -new Have Q:.:iek ~--N"t (HQP~1) 
aqv.ipmf!,r:t Ix!ing installed. cr. tl'"~e '£-3. TC'!O l'£-S-5''1, Ir.stallat.ion cf 
I'.N/ARC-·20q A<V)Z CHI" Radio System on E-3B/C 1\ir~ratt, >~ill·actd this r.ew 
eq-..:.ipmm'lt ""nd is show:-~ _in the checkli~t as Wl'!'H 54?. 'l'his pertr.!.nen!:. 
modifi~:ation p=ovides fo.r four sys~enl;$ capable of ¢peratin-:; or. any ttav~ 

Quick rtet~ The HQ&~ sy~tem consists o! four tra~seeivers (ir.cludi~q th~ 

Reeeiv,~r £.xci-:e:: Mod.'.!les), two mult.icouple.rs, fo\!r tx;anseeive;: powfofr 
suppli1lS r one: ;F..ad.l.o :req-..1enoy Oscillator, aasociated. moun:.ing bases, two 
antennas, &nc ~wo Conc:ol !nQ~Catore. ~~ AN/~C-171 UHF transc~iver 

(U20) .~nd it~ ass~:::d~ted equiprr.ant is dedicated to the Have QuJ.ck ~ys:em 
to provide tim\1-Ct-day ('1'0D} transmissicn cu1C. recept.ion. 

Thi~ moa~:e w~ll ai~ you ln rnaintainin; yo~r proficiency in cperatln9 or 
r;.ptd.>:ing 1;h~ HQJ..N equipment. The :r.edule will provide t.h<> Ll'<ll 
!ur.ct.!ons~ sys::.e!!', ino:.er'!acingl &.nC. B:T~ ca.pabi!lt.ies. 

MOOUI:e CSJECCI'IVE.S 

TERMIII}.:i, Oil.J!::C't!VE: Using module TCM:P.QAJ-1 (an¢ T.O. 1E-3A-43-l-l <;n.:! 
T. 0. 1E-3ll-2-23-l, if av<>ilable), provide the eorrect re~por.se to 
quest..i.one on Have Qui cl< A-Net equ:ip:r.ent invol vir.g the fol J.ow!n9 
perfO:cr.\~nC~ St.J!i.tP.m~nt:::;. h SCOl:e Of e5% CorreCted tO 100\ is req'Jired.. 

1 

L' / ! 
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MHIORANDUM FOR HQ USAFE/RSl 

DEPARTMENT OF THE AIR FORCE 
AIR INTELLIGENCE AGENCY 

26 Apr 94 

• 

ATTENTION: Colonel David A. Duck Jr. 

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

1. On 25 Apr 94 .• the Air Force Cryptologic Support Center {AFCSC) received and 
conducted a comprehensive operational test on two KlR-lC's, serial numbers 
00936 and 01505. The tests 'were performed in accordance with the full 
maintenance document for the KIR-lC {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. No problems or deficiencies were observed throughout the test procedure . 
. Both KIR-lCs tested satisfactorily against a known KlT-lC (shop standards). 
Attachments 1 & 2 Depot Maintenance Operational Tests for KlR-lC, thoroughly 
tested every function of the devices, while the tester (ST-20) simulated 
aircraft functions. There were no records indicating units had been previously 
re-cycled through the depot for mnintenance. 

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

4. Points of contact at LMt~lC are Mr. Raymond Gamboa or Mr. Harry Frierson, 
DSN 977-2671/Comm (210) 977-2671. 

Attachments: 
1. KAM-=*7A/TSEC, 311 90936 , r;;tlu~~w­

T.- -1<-AI+-srri\iTSEC, SN 01505 - ,, • ./,j.--
v-

cc: 
Major Jeffrey Snyder 

~,v~,Af 
Vice Commander 

CERTIFICATE 
I certi.fY that I am the- Records Custodian fot the Accident Investigation Board . 
convened to investigate the crash (if two U.S. Anny Black Hawk helicopters in the no ~ 
fly zone in northern Iraq on 14 Aprill994, and that this is a true and accurAte copv of 
the reeord which is kept i.n my records rys:tem . ' 

.{/- f ff;:;::--~ 
7 ?/1,.'1' ~- <1 WILLIAM L HA.RR!S, Cap~ USAF. MSC 

Date : Evidence Custodian, lncirlik Air Base, Turkey 

"Freedom Through Vigilance • 
/_ I 
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TAB J-4 

F-15C 79-0025 

J-4a Analysis, KIR-lC 

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 
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DEPARTMENT OF THE AIR FORCE 

HE:AOOUAFlTERS WAR~ER ROBINS A.!R 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 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. NSN: 5895-01-273-1990 
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 S/N OKJ-00199 was a Hazeltine Company 
unit, as evidenced by a number of Hazeltine •tamper proof' 
stickers on SRU's inside of the unit. 

4. The exhibits were tested utilizing the minimum 
performance test in T.O. 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 
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the Sum channel sensitivity and GTC check. These are 
adjustments 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 61.8 dB, the receiver sensitivity 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. Instructions from HQUSAFE were to make 
any necessary adjustments to bring any out of tolerance 
readings irito 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.O. 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 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 to center of tolerance where 
possible, resulting in increased transmitter power output 
and improved receiver sensitivity. The transmitter output 
power increased from 61.8 dB 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-00199 This unit was not produced by WR­
ALC. The unit had Hazeltine tamper proof stickers on the 
sub-assemblies. This unit also 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 frequency 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.O. center of tolerance specifications. Essentially, 
these were the same adjustments as required on SJN CLT-1203. 
A 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 
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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 aircraft after the 
investigation is completed. · 

5. A copy of readings obtained during testing is available 
from this o·ffice 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 required minor adjustment 
to bring back to ma~imum 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. 

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

g.r:~ 
JOHN C. HUFF 
Quality Assurance Specialist 
Hardware Support Branch c 
Directorate of Avionics Management 
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TABJ-4 

F-ISC 79-0025 

J-4a Analysis, KIR-lC 

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-4c 



• • TEAADOWN DEFICIENCY REPORT 
I M!F NUMB-ER CA.TE .OF !NSP£CTJ..O_.., 

25 Apr 94 . 

l ACTIVITY P£A!'Of'IMING tM$PE:CT10N 2. lNSi>E:CTC~ :l. PRIORITY 4. OE:F>CIENCY 0ATF 

WR-ALC/L VPn"R fl:xlney Short, Albert Lewis ·-· 
\,. STA,710N SEI'!JAL NiJMBf:R S. SUeMITTEO 6Y . ~

1
7. EOUff'M,ENT SERIAL NUMBER 

·- Capt Wheeler F-15C/"19-002S 
tl.lNSTALL£0 POSITION r-lMSO;;~S -ro. SECTION OA PA~PfR~ CLASS lt,$U6 SYSTEM OR MOO£\.. 

' I 
12. MAJOR ASS£M6!,.Y_ T'\'P!' OR unnEL.. NSN 113. PROOUCT SERI't NO. U. MINOR ASSEMSLY. NSN 

Radar Target ·Dgt.l:;<l._ Processor - - - - -· 
15, NOMENCLATURE OR PART, NSN 16. REF£AENCE NO, H. T'I"PE OLFICIENCY 

12~]-~Q~lj5/5985-0l-016-2209FX -
I&.CONOiT!ON 19. PRIMARY CAUSE OF FAilURE 

Gocd Test Station . (See 28 below) 
20. OISf'OSrHON I ,21 MANt)fACtURER. HOURS OR MilES Slt4CE NEW 

! Litton 5Ysterns Inc., Data Systems Div 3138 hours 
12- FORMS AECEfVED WJTH EOUIPMENT r Z3.1 .&..<:T W\ING ACTIVITY· NAME, ADDRESS, C01;;1MANO 

AF Form 52 Incirlik AFB Turkev 
2<1" LAST OVERHAUL AC1'1'¥TtY, DATE;, ... OU"l"S OP MH.ES SINCE OVERMl\UL :i'S. OAT£ l:'lfMOVED FROM 

SEJ:IVIC£ 

OAY 1"0 r· 
26 NUMBER OF PAtOR 

OV£~HAULS 
'27. A£ASON FO?I Rf.MOVAL • 

-
" TEAROOWN O£FICIENCIES ANAlVSf.S 

PART NQt,AENCt.ATU.qE PART $E.FH"L NUMBER LOCATlON, OE:S~!PT!ON ANO CONDITION 
•.. -·-- -~· .. . .. . 

Radar Target Data Processor, Serial Number ~274 was re :ei ved in gQ9d visual condition. i 
It was connected to the AIS 'est Station and upon init al test run-fa~led test number 
1513 which is. an ohms check~ ~testing of the unit p< ssed this section. However, unit 
fa~).ed test n~ 1525, wh~ ~s also an ohms check,· The unit was retested and again it 
passed this section.- Unit r ~ good until section 5048 where again it failed. When we 
tried to rerun this unit it gain failed test number 1 25. We again went back and retested 
unit and it passed all AIS '11 sting. A second test run was started and a failure was 
detected at 2760. A retest :ould not confirm this fai ure and unit passed all test again, 
A third test w-as ran and UUT passed all test. 

Unit was then sent to _anothe: area of shop fo:r: te:;ting_ of SRU's. --· 

Print outs of test are attacl ed. CERTIFICATE 
I certify that I am the Records Custodian for the Accident lnvtstigation Board 
convened to investigate the (:['ash of two U.S. Army Black Hawk helicopters in the no · 
fly zone in nQt'lhenllraq on 14 Aprill994, and that this is a true and accurate copy of . 
the record which is kept in my records system. 

;/.(a u.&{-~~ Atvt94 1111. ?"f. 'i WJ L . S, Cap~ USAF, MSC 
/. Date_.. Evidence Custodian. lncirlik Ais Base, Turkey 

F~ J-.J2U "~a '1~ ~ ~ "· 'I' &.:kd a..fk.-t. 'S I!Lf 

t!ke1:s ~~~. Afo M~h'!Jn ~~~ 
dtLf i1 a..ffl{_l'i;'/1. 

~~-:t$! 
~ 

-· 
~-~~ 

A_W id s/a.Ji~ e. 0d-b~ ~l\'A._ )1~- tVM1>tj c:6sk_ 4 I 
I 

tP1t ~- r1wfr:. ~j#£)~)~ P91 . / . 
" 



MEMOPAND.R HC AFE/RSL 
ATTENTION: CAPTWHEELER 

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. Altachmentto Teardown Deficiency Report for LRU ser. no. 274 

e.. A1- P/N 124251-101 S/N 1411 
No visual defects found. No sign of any recent repairs. Circuit card ran good on ADTS Digital 
station #4. See attached printout. 

b. A2·P/N124252·102 S/N570 
No visual defects found. No sign of any recent repairs. Circuit card ran good on ADTS Digital 
station #4. See attached printout We replaced 018 end Yl fore suspected failure but found 
the problem to be adapter seating. 

c. A3- P/N 124251-101 SIN 1411 
No visual defects other than a missing guide pin which we replaced. No sign of any recent 
repairs. ADTS testing reported a shorted pin. Problem was traced to J1 pin 106 where 5 volts 
DC was applied to severai!C's thru R3 which should have been 1 OK but was 100 ohm's from 
the factory. Circuit card ran good after R3 was replaced with a 1 OK resistor. See attached 
printout. 

d. A4- PIN 124254-101 S/N 569 
No visual defects found. No sign of any recent repairs. Circuit card ran good on ADTS Digrta! 
station #4. See attached printout. 

e. A5·P/N124255-102 S/N643 
No visual defects found. No sign of any recent repairs. Circuit card ran good on ADTS Digital 
station #4. See attached printout. 

f. A6- PIN 124256-101 S/N 1298 
No visual defects found. No sign of arry recent repairs. Circuit card ran good on ADTS Digital 
station #4. See attached printout. 

g. A7·P/N 124250-104 SIN 657 
No visual defects found. No sign of any recent repairs. Circuit card ran good on ADTS Analog 
station #25. See attached printout. 

2. If there are any questions concerning the information provided. please contact Mr Billy Shirley at 
DSN 468-4910 or commercial912-926-491 0. 

CERTIFICATE 
t certify that I am the Records Custodian for the Accident Investigation Board 
convened to investigate the crash of two US, Army Black Hawk helicopters in the no 
fly zone i.n northern Iraq on 14 Aprill994, and that this is a true and accurate copy of 

the record which is kept in my records system , J -~'7]"=/='-=.' 
N- 'r/l 

7 ·m. . 51 i W!LUAM L l!ARIUS, Cap!, USAF, MSC . 
0~ Evidence Custodial".., Incirlik Air Base, Turkey 

' -
~&i~LEY. WG-12 

!ntergrated Electronics Mechanic 

tfk;71:;~· ~ 
ANTHONYBU 
Electronics Supervisor 

I l 



• • MEMORANDUM FOR HQ USAFE/RSL 26 Apr 94 
ATTENTION: CAPTWHEELER 

FROM: WR-ALC 
296 Cochran Street 
RobinsAFB, GA 31098-1622 

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

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

a NSN: 5996-01-016-2209 
PN: 124200·1 05 
SN: 1444 

' 
RTDP SN 1444 meet all functional test requirements at the Line Replaceable Unit 

(LRU) [Black Box] leveL During individual SRU testing one circuit card assembly (CCA) A7 (PN 
124250-104. SN 740) had an out oftolerence test condition caused by capacitor C12 which is used 
to fi"er noise out of the power supply. 

EFFECT CAUSE BY C12 TO CCA: 
- Increased noise on ground 

EFFECT TO SYSTEM PERFORMANCE: 
·NONE 

b. NSN: 5896-01-016·2209 
PN: 124200-105 
SN: 0274 

RTDP SN 0274 meet ell functional test requirements at the Line Replaceable Unit 
(LRU) [Bleck Box] level. During individual SRU testing two circuit cerd assemblies (CCA) A2 (PN 
124252-102. SN 570). A3 (PN 124251-101, SN 1411) had 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 BYKl TO CCAA2: 
- increased current through severe! Integrated Circuits OCs) [components] 

EFFECT TO SYSTEM PERFORMANCE: 
·NONE 

EFFECT CAUSE BY R3 TO CCA A3: 
- possible delay of verification BIT Enable/Return 

EFFECT TO SYSTEM PERFORMANCE: 
-NONE 

2. If there are any questions about the analysis performed, please contact Capto.in Albert 
Thompst:m at DSN 468-3594 or commerciel912-926-~5ti&J94. .....'\ 

1 
CERTIFICATE '\;:]1' 

l certify that I am the Records Custodian for the Accident Investigation Board ' 
convened to investigate the crash of two US. Amly Black Hawk heliooptm in the no tALBERT F. THOMPSON 
fly zone in nonh':" Iraq."" 14 Aprill994. and that this is • true. and accu.ate copy of ' Captain USAF 
the record which 1.s kept m my records system. J .:; , ; • 

•/ A/.-- . ~ 1/= F-15 Chief Electrical Engineer 
2 -rtr:r f 'L wrwAM L HARRJs. Capt, usAF. Msc L 1 

o& ' Evidence Custodian, Incirtik Air Base, Turkey 1 {~ 
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TAB J-4 

F-15C 79-0025 

J-4a Analysis, KIR-lC 

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-4c 

J-4d 

I . 



• DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS WARNER ROBINS AIR LOGISTIC$ CENTER 1AFLC l 

ROBINS AIR FORCE BASE. GEORGIA 31095·5149 

2 May 1994 

MEMORANDUM FOR HQUSAFE/RSL 
ATTENTION MAJOR SNYDER 

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

SUBJ: Mishap Investigation of AAI Control Panel 

• 

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

a. NSN: 58'95-01-044-4987 
NOUN: AAI Control Panel 
SERIAL NO: 0729 

b. NSN: 
NOUN: 
SERIAL 

5895-01-044-4987 
AAI Control Panel 
NO: 0642 

2. The two AAI Control Panels were received at the depot 
sealed and wrapped with tape. The exhibits were opened ir 
the presence of USAFE and WR-ALC representatives. 
Instructions from USAFE were to run the exhibits through 
functional LRU checks to determine if the units were 
serviceable. 

3. Examination of our historical data base revealed we had 
not repaired S/N 0642 or S/N 0729 at this depot. 

4. The exhibits were tested utilizing the minimum 
performance test in T.O. 12S1-2A-107 dated 15 Sep 1975, 
Change 23, 29 Nov 1992. These units passed all functional 
tests. 

5. In conclusion, the exhibits S/N 0729 and S/N 0642 
passed all minimum performance testing and visual 
inspection. Based on tests at our disposal, we consider 
these units serviceable. 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. 

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

A~~/tr 
Foreman, Hardware Production Branch A 
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F -15C 79-0025 

J-4a Analysis, KIR-lC 

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 
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• 

J-4a 

J-4b 

J-4c 

J-4d 

J-4e 



• DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS WARN !OR ROSINS AIR I..OGISTICS CENTER iAF"LCl 

ROSINS AIR FORCE BASE, GEORGIA 31098-5149 

3 May 1994 

MEMORANDUM FOR HQUSAFE/RSL 
ATTENTION MAJOR SNYDER 

FROM: WR-ALC/LYPD (Tony Busby) 
380 2nd 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 02 May 94. 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 thr~e Interference Blankers were 
visually checked and appeared to be in good repair with the 
exception of serial number 0206 which had one cover screw 
loose and serial number 0687 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 
runs, found S/N 0687 to have solder specs/metal shavings on 
inside. Serial number 0687 and 0650 had no edgeguard 
installed per T.O. 12P4-2A-113, Table 5-l, Change 11. 
Serial number 0650 had pin missing on card holder of A3CCA 
pin was not located on inside of LRU. See Atch 1 - TOR 
Report. 

2. Examination of our historical data base revealed that 
S/N 0206 had been repaired at depot in September of 1990. 
There has been over 2000 hours of operating time since depot 
repair. Serial numbers 0650 and 0687 had not been repaired 
at depot. 

3. The exhibits were tested utilizing the minimum 
performance test in T.O. 12P4-2A-118-1 using program 
48088110 dated 29 June 1989. All units passed functional 
test. Serial number 0206 needed to have two test repeated 
that failed marginally. See Atch 2 - Initial performance 
test results. 

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

a. S/N 0650 - AS card had one 
tolerance - All other SRUs passed. 
higher assembly. 

resistor out of 
ASCCA passed in ne2t 

b. S/N 0206 - AG card had one inactive pin smashed -
All SRUs passed performance.r-~--~--~~--~--~~~--------------0! 

CERTIFICATE 
I certit)· that I am the R«:ords Custodian for the Accident Investigation Board 1 

convened to investigate the crash of two U.S. Army Black Hawk helicopters in the na 
fly zone in northern Iraq on i4 Aprill994, and that this is a true and accurate copy of 
the rteord which is kept in my records S)"ittm. / ,,./,._ . -~-~~ = 

] ?J 1r , 'f t( W[IJ.IA,\{ L HARRIS, Capt. USAF, MSC 
Date 7 Evidence Custodian, Indrlik Air Base, Turkey 
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c. S/N 0687 - A8 card had metal shavings - All SRUs 

passed performance. 

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

5. In conclusion, the exhibits S/N 0206 and SIN 0650 passed 
all minimum performance testing and visual inspection. 
Based on tests at our disposal, we consider these units 
serviceable. Serial number 0687 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 of contact is Robert Mitchell or Tony 
Busby, DSN 468-2862/Commercial (912) 926-2862. 

Foreman, Hardware Production Branch A 

. I 
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TABJ 

TECHNICAL OR ENGINEERING EVALUATIONS 

J-I UH-60 Black Hawk 88-26060 

J-2 UH-60 Black Hawk 87-26000 

J-3 E-3B A WACS 

J-4 F-ISC 79-0025 

J-5 F-ISC 84-0025 

• 

J-I 

J-2 

J-3 

J-4 

J-5 



• 
TAB J-5 

F-ISC 84-0025 

J-Sa Analysis, KIR-IC 

J-Sb Analysis, APX-76/IFF 

J-Sc AFLC/AFSC Forl!l 49, Tear Down Deficiency Report, 

Radar Target Data Processor 

J-Sd Analysis, AAI Control Panel 

J-Se Analysis, Interference Blanker 

• 

J-Sa 

4 
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MEMORANDUM FOR HQ USAFE/RSL 

DEPARTMENT OF THE AIR FORCE 
AIR INTELLIGENCE AGENCY 

26 Apr 94 

ATTENTION: Colonel David A. Duck Jr. 

SUBJECT: Analysis of KIR-lC's, Serial Numbers 00935 and 01505 

• 

1. On 25 Apr 94, the Air Force Cryptologic Support Center (AFCSC) received and 
conducted a comprehensive operational test on two KIR-lC's, serial numbers 
00936 and 01505. The tests were performed in accordance with the full 
maintenance document for the KIR-lC (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. No problems or deficiencies were observed throughout the test procedure. 
Both KIR-lCs tested satisfactorily against a known KIT-1C (shop standards). 
Attachments 1 & 2 Depot Maintenance Operational Tests for KIR-lC, thoroughly 
tested every function of the devices, while the tester (ST-20) simulated 
aircraft functions. There were no records indicating units had been previously 
re-cycled through the depot for maintenance. 

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

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

~~Sv~SAF 
Vice Commander 

Attachments: 
l. KAM-52-fA[!JSL__S.N 00936 ~J -+f,ti.w-
z-:---tj~f.l-517fi/TSEC, SN Ul505- N "if),-
cc: 
Major Jeffrey Snyder 

CERTIFICATE 
I certifY that 1 am the Records Custodian for the Accident [nve$\igation Board 
com·-ened to investigate the crash of two US. Army Black Hawk helicopters in the no 
fly zone in northern Iraq on 14 April1994, and that thU is a true and accurate copy of 
the record whiclt is kept in my records sys:ttrn. j -t-~'7't.7'-/ __ 

' c 0.'-· f(~ '2 1/. ,4 ·, rt( WILLIAM L. HARRIS, apl USAF. MSC 
Date/ Evidence Custodian.ln:::irlik Air Base, Turkey 

"Freedom Through Vigilance· u 
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F-15C 84-0025 

J-5a Analysis, KIR-lC 

J-5b Analysis, APX-76/IFF 

J-5c AFLC/AFSC Form 49, Tear Down Deficiency Report, 

Radar Target Data Processor 

J-5d Analysis, AAI Control Panel 

J-5e Analysis, Interference Blanker 

• 

J-5a 

J-5b 
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DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS WARI'if:R 110Bif'.:S AIR LOGISTICS CENTEA (A~MC) 

26 April 1994 

MEMORANDUM FOR HQUSAFE/RSL 
ATTENTION CAPT WHEELER 

FROM: WR~ALC/LYPFS (John Huff) 
380 2nd St. 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. NSN: 5895-01-273-1990 
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 S/N OKJ-00199 was a Hazeltine Company 
unit, as evidenced by a number of Hazeltine •tamper proof' 
stickers on SRU's inside of the unit. · 

4. The exhibits were tested utilizing the minimum 
performance test in T.O. 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 

I 



• • 
the Sum channel sensitivity and GTC check. These are 
adjustments 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 61.8 dB, the receiver sensitivity 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. 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.O. 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 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 to center of tolerance where 
possible, resulting in increased transmitter power output 
and improved receiver sensitivity. The transmitter output 
power increased from 61.8 dB 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-00199 This unit was not produced by WR­
ALC. The unit had Hazeltine tamper proof stickers on the 
sub-assemblies. This unit also 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 frequency was 1030.4 MHZ. Af.ter 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.O. center of tolerance specifications. Essentially, 
these were the same adjustments as required on S/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 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 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 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 required 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. Our point of contact is shown below. 

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

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

~~~ 
JOHN C. HUFF 
Quality Assurance Specialist 
Hardware Support Branch c 
Directorate of Avionics Management 

4 .~) .. 
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TAB J-5 

F-15C 84-0025 

J-5a Analysis, KIR-lC 

J-5b Analysis, APX-76/IFF 

J-5c AFLC/AFSC Form 49, Tear Down Deficiency Report, 

Radar Target Data Processor 

J-5d Analysis, AAI Control Panel 

J-5e Analysis, Interference Blanker 

• 

J-5a 

J-5b 

J-5c 

,/ 
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Albert Lewis 

Wheeler 

NO. 

YR 

.A EASON fOA FIEMOVAL 

.· 

AjM-91 

;:: ~ L R. t./ .!.1UVI'~~"P'-- ekd ~ t!~(J!Jzf a.{~ S.l2t.{ 

dte.cb Cowt jJ ~k 
~~- ~ t:dla.ck/. 

du~· ~a-d~ 

CERTIFICATE 
I certify that I am the Records Custodian for the Accident Investigation Board , 
convened to investigate the crash of two U.S. Army Black Hawk heli¢¢pters in the no · 
fly zone in :northern Iraq on 14 April 1994, and that this is a true and accurate copy ! 
the record which is kept in my records systrnL 

I '!11·:; / f wruiC\l ;:"~~USAF, MSC 
Dai1i lnc~lik Air Base, 

~~~ 
.· 

lj 



MEMORAND,FOR HI... .... SAFE/RSL • ATIENTION: CAPTWHEELER 2 6 APR 1994 
FROM: WR-ALC 

380 2nd St. Ste 1 04 
Robins AFB. GA 31098-1638 

SUBJECT: Mishap Investigation of F-15 Radar T arge\ Data Processors- INFORMATION 
MEMORANDUM 

1. Attechmentto Teardown Deficiency Report for LRU ser. no. 1444 

a. Ai· P/N 124251-102 S/N 30S5 
No visual defects found. No sign of any recent repairs. Circuit card ran good on ADTS Digital 
stolion #4. See attached printout. 

b. A2- P/N 124252-102 SIN 818 
No visual defects found: No sign of any recent repairs. See attached printout. We replaced 
01 B. 019 and Y1 for a 'suspected failure but found the problem to be adapter seating. Kl was 
changed for high resistance on test T2 860 test TH. Kllixed problem. Circuit card ran good 
on ADTS Digital station #4. 

c. A3-P/N 124253-102 S/N 2154 
No visual defects found. No sign of any recent repairs. Circuit card ran good on ADTS Digital 
station #4. See attached printout. 

d. A4- PIN 124254-1 01 S/N 1529 
No visual defects found. No sign of any recent repairs. Circuit card ran good on ADTS Digital 
station #4. See attached printout 

e. AS- P/N 124255-103 S/N 2842 
No visual defects found. No sign of any recent repairs. Circuit card ran good on ADTS Digital 
station #4. See attached printout 

f. AS· P/N 12 4256-1 01 SIN 750 
No visual defects found. No sign of any recent repairs. Circuit card ran good on ADTS Digital 
station #4. See attached printout 

g. A7-P/N 124250-104 8/N 740 
No visual defects found. No sign of any recent repairs. Failed T19.1 High 2.3613B-01V. 
Replaced C12 and circuit card ran good on ADTS Analog station #25. See attached printout 

2. If there are any questions concerning the information provided, please contect Mr Billy Shirley at 
DSN 468-4910 or commercial 912-926-4910. \ 

~Y~I~Y.WG-12 
CERTIFICATE 

I certi1Y that I a.m the Records Cu$l.Od.ian for 1he Accid.mt Investigation Board 
convened to investigate the crash of two US. Army Black Hawk helicopters in the no 
fly zone in northern Iraq on 14 April 1994, and that this is a true and accura:t:e copy of 
the record which is kept tn my records system. . 

' ""!- J( ---... ' t;-'-- i 

7111 '7 '' 'I WILLIAM L HAR.RIS, Capt. USAF. MSC 
Date Evidence Custodian.lncirlik Ait Base, Turkey 

lntergrated Electronics Mechanic. 

Electronics Supervisor 

I 



• • MEMORANDUM FOR HO USAFE/RSL 
ATIENTION. CA.PTWHEELER 

26 Apr94 

FROM: WR-ALC 
296 Cochran Street 
Robins AFB, GA 31096-1622 

SUBJECT: Radar Target Data Processor (RTDP) Out o!Tolerance Conditions found during 
Shop Replaceable Unit (SRU) Testing 

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

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

RTDP SN 1444 meet all functional test requirements at the Line Replaceable Unit 
(LRU) [Black Box] level. During individual SRU testing one circuit card assembly (CCA.) A7 (PN 
124250-104. SN 740) had an out of tolerance test condition caused by capacitor Cl 2 which is used 
to filter noise out of the power supply. 

EFFECT CA.USE BY C12 TO CCA.: 
- increased noise on ground 

EFFECT TO SYSTEM PERFORMANCE: 
·NONE 

b. NSN: 5896-01·016·2209 
PN: 124200·105 
SN: 0274 

RTDP SN 0274 meet all functional test requirements at the Une 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 hod 
a relay K1 which resistance measured high. and A3 had a resistor R3 which measured low. 

EFFECTCA.USE BYK1 TO CCA.A2: 
• increased current through several Integrated Circuits (ICs) [components] 

EFFECT TO SYSTEM PERFORMANCE: 
·NONE 

EFFECT CA.USE BY R3 TO CCA.A3: 
• possible delay of verification BIT Enable/Return 

EFFECT TO SYSTEM PERFORMANCE: 
-NONE 

2. If there are any questions about the an!!lysis performed. please contact Captain Albert 
. Thomps~n at DSN 468-3594 or commercial912-926-~501btJ-94. ....lJ 

CERTIFICATE '\':71' 
I certify that 1 am the RteOTds: Curtodtan for the- A<:cident Investigation Board 
convened to investigate thecnsh of two U.S. Anny Black Hawkhelicopten in the no I ALBERT F. THOMPSON 
fiy zone In oonhe~ 1,..q ."" 14 April 1994, and that this is a true and accurate copy of i Captain. USAF 
the record whu:h ts kept m my records system. .J ~ 1 

tf/- .-t< r 'F-15 Chief Electrical Engineer 
2 nl.?} C· ( ~WILLlAM L. HARRIS, Capt, USAF, MSC 

D Evidence Custodian. Incirlik Air Base, Turkey 
' i 



• 
TAB J-5 

F-15C 84-0025 

J-5a Analysis, KIR-IC 

J-5b Analysis, APX-76/IFF 

J-5c AFLC/AFSC Form 49, Tear Down Deficiency Report, 

Radar Target Data Processor 

J-5d Analysis, AAI Control Panel 

J-5e Analysis, Interference Blanker 

• 

J-5a 

J-5b 

J-5c 

J-5d 



• DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS WARNER ROBINS AIR LOGISTICS CENTER tAFLC) 

ROBINS AIR FORCE BASE. GEORGIA 31098·5149 

2 May 1994 

MEMORANDUM FOR HQUSAFE/RSL 
ATTENTION MAJOR SNYDER 

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

SUBJ: Mishap Investigation of AAI Control Pa"nel 

• 

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

a. NSN: 5895-01-044-4987 
NOUN: AAI Control Panel 
SERIAL NO: 0729 

b. NSN: 
NOUN: 
SERIAL 

5895-01-044-4987 
AAI Control Panel 
NO: 0642 

2. The two AAI Control Panels were received at the depot 
sealed and wrapped with tape. The exhibits were opened ir 
the presence of USAFE and WR-ALC representatives. 
Instructions from USAFE were to run the exhibits through 
functional LRU checks to determine if the units were 
serviceable. 

3. Examination of our historical data base revealed we had 
not repaired SIN 0642 or S/N 0729 at this depot. 

4. The exhibits were tested utilizing the minimum 
performance test in T.O. 12S1-2A-l07 dated 15 Sep 1975, 
Change 23, 29 Nov 1992. These units passed all functional 
tests. 

5. In conclusion, the exhibits S/N 0729 and SIN 0642 
passed all minimum performance testing and visual 
inspection. Based on tests at our disposal, we consider 
these units serviceable. 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. 

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

~/ 
ANTHONY BUSBYo-' 
Foreman, Hardware Production Branch A 



• 
TAB J-5 

F-15C 84-0025 

J-5a Analysis, KIR-lC 

J-5b Analysis, APX-76/IFF 

J-5c AFLC/AFSC Form 49, Tear Down Deficiency Report, 

Radar Target Data Processor 

J-5d Analysis, AAI Control Panel 

J-5e Analysis, Interference Blanker 

• 

J-5a 

J-5b 

J-5c 

J-5d 

J-5e 

Lf I 



• • DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS WARNER ROSINS AIR LOGISTICS CENTER tAFLC> 

ROBINS AIR FORCE BASE. GEORGIA 31098-5149 

3 May 1994 

MEMORANDUM FOR HQUSAFE/RSL 
ATTENTION MAJOR SNYDER 

FROM: WR-ALC/LYPD (Tony Busby) 
380 2nd 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 02 May 94. 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 were 
visually checked and appeared to be in good repair with the 
exception of serial number 0206 which had one cover screw 
loose and serial number 0687 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 
runs, found S/N 0687 to have solder specs/metal shavings on 
inside. Serial number 0687 and 0650 had no edgeguard 
inEtalled per T.O. 12P4-2A-113, Table 5-l, Change 11. 
Serial number 0650 had pin missing on card holder of A3CCA 
pin was not located on inside of LRU. See Atch 1 - TOR 
Report. 

2. Examination of our historical data base revealed that 
SIN 0206 had been repaired at depot in September of 1990. 
There has been over 2000 hours o~ operating time since depot 
repair. Serial numbers 0650 and 0687 had not been repaired 
at depot. 

3. The exhibits were tested utilizing the minimum 
performance test in T.O. 12P4-2A-118-l using program 
48088110 dated 29 June 1989. All units passed functional 
test. serial number 0206 needed to have two test repeated 
that failed marginally. See Atch 2 - Initial performance 
test results. 

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

a. S/N 0650 - A5 card had one 
tolerance - All other SRUs passed. 
higher assembly. 

resistor out of 
A5CCA passed in next 

b. S/N 0206 - A6 card had one inactive pin smashed -
All SRUs passed performance.,_----~--~~~~==~~==--------------1 

CERTIFICATE 
I cert.i.fY that I am the Record& Custodian for the Accident Inves<..igation Board 

1 
convened to investigate the crash of two U.S. Anny Black Hawk helicopters in the no : 
fly zone in northern Iraq on 14 April1994, and that this is a we and accurate copy of : 
the retard which is kept in my records system. . 1 

/~ ) ?Jt,"J- ; 7 WILUAM r:: H ~SAF, MSC 
n •. " F:vidt-nce Custodian, Incirlik Alr Base, Turkey 



• 
~-------­--~--~ 

• 
c. SIN 0687 - A8 card had metal shavings - All SRUs 

passed performance. 

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

5. In conclusion, the exhibits SIN 0206 and SIN 0650 passed 
all minimum performance testing and visual inspection. 
Based on tests at our disposal, we consider these units 
serviceable. Serial number 0687 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 of contact is Robert Mitchell or Tony 
Busby, DSN 468-2862/Commercial (912) 926-2862. 

zt...<:,.t::.,;>,_..B~U~SJ.BC:::Y:>~ 
Foreman, Hardware Production Branch A 

.u 
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AFR 110-14 AIRCRAFT ACCIDENT BOARD 

INDEX OF TABS 

A AF Form 711 -USAF Mishap Report 

B AF Form 711a- Ground Mishap Report (Not Applicable) 

C AF Form 711b- Aircraft Flight Mishap Report 

D AF Form 711c- Aircraft Maintenance and Materiel Report 

E AF Form 711d- Missile or Space Vehicle Mishap Report (Not Applicable) 

F AF Form 711e- Explosives Mishap Report (Not Applicable) 

G Flight and Personnel Records (Not Applicable) 

H AFTO Forms 781 and DA Forms 2408 

I Materiel Deficiency Report (Not Applicable) 

J Technical or Engineering Evaluations 

K Military Flight Plans 

L DD Form 365-4, Weight and Balance Clearance Forms 

M Certificate of Damage 

N Transcripts of Recorded Communications 
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TABK 

MILITARY FLIGHT PLANS 

K-1 UH-60 Black Hawk 88-26060 

K-2 UH-60 Black Hawk 87-26000 

(See Tab K-1) 

K-3 E-3BAWACS 

K-4 F-ISC 79-0025 

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

K-5 F-ISC 84-0025 

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

• 

K-1 

I ; 

I 
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FLIGHT PLAN - UQJ$ PLANt 

1 certify th<lt l am the Records Custodian for the Accident Investigation Board 
convened 1{! ln~ga!e the crash of two U.S, Army Black Hawk helicopters i!t the no , 
fly :z.cne ~n northern Iraq or. !4 April l994, and that this is a true and accurate copy cf : 

the rteotd which is kept in my records system. 1 , 1 -~ 
If/- . '""1·--rt=-

7 27' ~ if.!f_ WILLIAM L. HARRJS, Cap~, USAF, MSC 
n,.,. 7 Evidence Ct:!'t~ian. Incidik Air Base. Turkey 

• 
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• 
TABK 

MILITARY FLIGHT PLANS 

K·l UH-60 Black Hawk sg..26060 

K·2 UH-60 BlackHawk 87-26000 

(See Tab K·l) 

K-3 E·3B A WACS 

K·4 F·l5C 79-0025 

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

K-5 F-ISC 84-0025 

(See Tab K·3a, b, d) 

• 

'--' ( 

K-1 

K-2 
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TABK 

MILITARY FLIGHT PLANS 

K-1 UH-60 Black Hawk 88-26060 

K-2 UH-60 BlackHawk 87-26000 

(See Tab K-1) 

K-3 E-3B A WACS 

K-4 F-15C 79-0025 

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

K-5 F-15C 84-0025 

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

• 

K-1 

K-2 

K-3 
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TAB K-3 

E-3BAWACS 

• 

K-3a Extract from Operation PROVIDE COMFORT Air Tasking Order, 

PC 1103, 14 April1994 

(See also Classified Addendum) 

K-3b Battle Staff Directive, 13 April 1994 

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

K-3d Daily Flying Schedule, 14 April1994 

K-3a 



• 
Extract of Operation PROVIDE COMFORT 

Air Tasking Order, PC!103, !4 Apr 94 

• 
PART I. MISSION TASKING (ATO PC1103), 14 APR 94, (THlJRSDAY) TilE 

FOLLO\VING IS A KEY TO ALL SETS CO~ 1 AINED WITHIN THE AIR TASKING 

ORDER. A..~l' FIELD TiiA T DOES NOT CONI AIN DATE WILL BE REPLACED WITH A 

HYPHEN. 

MISSN/MSN NO /NO. OF ACFT/J\.1SN/SCL 1/TOT/TGTLOC/ 

CALLSIGN/SIF2/REFUELITKR/ 

CALLSIGN/ARCT/TRACKI AL T !OFFLOAD, C01\t\fENTSITASKINGi 

NOTE ALL FIELDS ARE ACCOUNTED FOR L"\"TIL THE LAST 1\l~'<"DATORY FIELD// 

ALL TRAILfNG OPTIONAL FIELDS WITHOUT OAT A ARE DROPPED// 

PERIOD/14000!2 TO 1423592// 

-----------------------------········------------INCfFll_Il<----····························--------------------

-------··· •••••••••••••••••• ·•••• ••••••••• -···---- ---F- 15 ••·••••· ········----·-- ··•·•·•·•• ----······------•• ·••· · 

T ASKL1'-.'IT/53FS// 

MISSN/ Al41 0/2/RECCE/412027299/0720Z-0845Z/ 

. TIGER/ISO I, 1502/REFUEL'Pu1v1A 22/0755Z/ROZ 02/A2!0/IIK/ 

C01\1MENTSIT ASKING: A, Ell 

*** 

···-·-----··----················---------------.1\\\IACS 1:3---················································· 

TASKL ")olT>552ACW// 

MISS~!AI430/l/AJ:W/0730Z-1330Z/ROZ 011-1 

SAVVY/0301/REFUEL!Pu1v1A 33/IOOOZ/ROZ OI/A260/40K/ 

C01\1MENTS: COUGAR (MSN) SAVVY (AIR CREW)/ 

· CERT!FIC..\ IT OF DECL-\SSIT!C.H!O'i ! 
' : :er.:~ :: • .t; :he ll'lformJ·,:.:r. ~:;.:-.:.a·.:-.(J. ~..~. 1.''1.15 :l.xiJmcrtl :-.u t)cc:n <Jeclw:f1ed: fr~m i 

I 

i 



• • SAVVY TAKEOFF TIME IS 04502./ 

BEGIN COORDINATION TO DATA LIJ'..lJ< WITH/ 

GROUND SITES AT 05202. COMPLETE DATA LINK/ 

COORDINATION BY 05502.// 

*** 

------------------------------------------TANKERS KC 13 5--------------------------------------------------

••• 

MISSN/A1422/1/AAR/-/-/ 

PUMA 22/3 502/07302-09402/R02 02/ A21 0/ 

REFUELIA1401/RAIDER/2Fl6/6K/07302 JP4/BOOM/ 

Al410/TIGER/2F15111K/0755Z/JP4/BOOM/ 

A 1403NIKING/2F16/6K/081 OZ/JP4/BOOM/ 

Al411/CLA W /2F 1511 OK/083 5Z/JP4/BOOM/ 

Al458/EL VIS OIIIEF11119K/09302/JP4/BOOM/ 

COMMENTS: NA TACAN 32Y-95Y// 

MISSN/ Al423/l/ AARI-1-1 

PUMA 33/3503/08402-0940ZIR02 02/A250/ 

0955z-1025ZIR02 Ol/A260/ 

REFUEL/ A 1402/BRONC0/2F 16/6K/08402/JP4/BOOM/ 

A 1406/RHIN0/2F4G113K/09302/JP4/BOOM/ 

Al430/SA VVY/1E3/40K/10002/JP4/BOOM/ 

COMMENTS: NA TACAN 33Y-96Y// 

*** 



• • 
*** 

T ASKUN1T/12A VN/1 -----------········------------UH60----------·---·----------------DIY ARBAKIR 

:MlSSN/ A 1470/2/TRANSPORT/-/ ARI 

EAGLE 1,2/5530-1/LTCC-TAOR-LTCC/ 

DEPLTCC: ARI 

ARR ZAKHU: ARI 

DEPZAKHU: 

ARRLTCC: 

COMMENTS 

ARI 

ARt/ 

MCC!f 

GATE 1: ARI 

GATE l: ARI 

*** 

······------·············------·--------------------C0!\11\1I:NTS---------------------------------------------­

Part II. SPINS--------------------------------------SPINS-------------------------------------------SPINS 

••• 

B. DAY/BASE NO/AOR MODEl: 14/5/52 

SEE COMMENTS 3 FOR NON-AOR MODE ONES 

*** 

3. MODE SQUAWKS-ALL ACFT MODE SQUAWKS 

NOTE: THE FOLLO\\'ING ARE NON AOR MODE ONES 

MODE I - 43 -FIXED WING MODE I - 42- ROTARY WING 

MODE II - ON FRAG LINE 



TABK-3 

E-3BAWACS 

• • 

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-3c E-3B AWACS Flight Orders, 13 April 1994 

K-3d Daily Flying Schedule, 14 April1994 

K-3a 

K-3b 
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DAY: THURSDAY DATE· 14 APR 94 ATO#· 1103 DENOTES NORTH lOW FLY DEN01E~ PHIMARY llCA UAG:SUNRISE: 0305 SUNSI:T: 1612 
• • ~·,DENOTES SOUTH LOW FLY (F15CIF15EIF16C) LTAG;BMCT: 0239 EECT: 1639 

-"""'"'""" . il'//////h DENOTES BACKUP DCA TAOR:SUNRISE: 0236 SUNSET: 1540 
>n.T:v:>n DENOTES SPECIAL TASKING 

40 50 7 10 20 30 40 50 8 10 20 30 40 50 10 20 30 40 50 1 0 10 2() 30 40 50 1110 20 30 40 50 '12 10 20 30 40 50 13 10 20 30 40 50 ~ 4 
TIGER T/0 0635 ! ' i2 ' ! ; ! . 

~ : 
.: ' . ! 5 ' LD 1425 

' 
F-15 CLAW :2 E '-. ' -.- I ! ; ! . 

' 
F-15E 

. . 
iN~ ' . . : ' . • ! . . 

' 
• R 

2 . ! - _:_ ; !s: . 
• : i i . . . . ! • ' ; 

F-16 
. ! 

i LD \425 
r\INuf 

. ; . 
~ 

. 
i i 2 i 3 i . ' . ' ' ' . 

-
1 (M ' 1 

_I _I :EL ' • 5 ; . 
' 

. . 
(M) ! 

(Pl ! : .. - . 
'~ ~ ·16 

; . l . . ' . 
"I . . I ' I RHINO 1 . . . 

' -4u . . . . . 
! . 

' ; I : : . . . . 
' 

(1) ELVIS01 1 i I i i • . . . . 
' 

. . 
EF-111 . i . 

1) ELVIS 02 : ' . is ~; 
• 

~5 i . . ' 
TU F-4 (4) SAHIN ; 

0 0~0~ 
11 • l : (4) SAHIN I LD 1425 

'D 50 7102031' 50 10 0 30 '0 0 UIO 20 30 4J !D 111020 30 40 !0 "L. 1020 30 40 501 j 10 0 40 5 T4 
T/o re~ FL 2io 20 i 14 l 26 • 12 ! FL 8 i J • ~· 

: p~~~5~ 1 • ls : ~2 IF~ a: ~K ' 14 8 izo 
PUMA 11 l l I 

1
1
0 

i - . . I FL 230 '260- -
LD 143 

i22 
. :12: ! i ; 

T/00630 Fl 210 12 ·20 ! 76K' ' . . 
' . . 

5 

PUMA22 

:PUMA J 
. 

i 4o FL . ;6 : ~~ j . . 
' . FL 260 I i . 

80K 
. 

250 ' . . 
' 

. • ! 
. . ! . • 

I" 35 i . . . ' . . ; 
; . . . ! . . 

I JAG ' MUSCAT iT . . 
i . ! . 1 : ! · ~ v~•~u.' . iT 

IF!s 

. 
' 

. iT I LD 1430 . . 
,.._.!,.,,;.,.. ~1 ! Fl170 : ! . ; • ·, Ti iT • l I i 

LD . . 
~1\DDICR ; Sr-;11 rnu: ~ iT ir . . . 

'"~ ' 
; . i ' . 

• i . . . . 
T HURRICANE . ' . . . 

' 
l j . . . ! ' • 

iT !r tT 
i . . ' . 

IVC-10 li~N~ FL190 . i . . . 
; . ' • 

I I\ IJIIII.CS T!O 0450 ; :>AYY T I ! i l l • 3 1 LD 1430 

~ ..i .. ..i - ..i ! I i i I i i . l l I i • ' I i i . : i I l l . ! I l . i i I : i I 
.. 

c 
~ (J,-1-A~E .i 



TABK-3 

E-3BAWACS 

• • 

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 April1994 

K-3c E-3B AWACS Flight Orders, 13 Apri11994 

K-3d Daily Flying Schedule, 14 April 1994 

K-3a 

K-3b 

K-3c 
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·;;·:::r:·AJ.:;:;:::;; ::; ,~r::·;:~ c; '1 

STAF":T C/F: 
:;sF:G·· 

~18:'1 TY;--~ 

i~-2 14 ;;p;::.; C)4/A/f:; 

LT~G 

SCH!:'::O ARM DT / :·M 
1.; AF·R 9~1/A/R 

A·.~ 

CP 
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...... OJ 
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::."7h.3 
;i:?..:.::; 
(1!963 
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~~~~6:. 

C:9b3 
0C7'F 
O~b:!> 

. - ·- -----~-----· ---·---·--------------- --------- --------------~--~------ ------ ---------!-
CALL S r G:i~: S;;\-'VYJ!l1 
JC/CC 57234QJ!!I ::.r::: 7;3:::.2 

. . 
~- ------------------------ --~-~·-~-- -----------~·-~·---·-- -----~· ~- -··----- ----

C~TE c;- CRDG:R 
1:;. Ai-'f.: S'4 

•JF-;!:>£R NU:·tC:Ei-: 
F't:i~:c.s 

FOR THE C0Mt1P.ii";;E'~: 

~-·--·- ~--.----··-- "··--- --··-- ------------·- -------· ... ~-~----· ·-·-----------~-------------·--···--.--· !· 
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• 
TABK 

MILITARY FLIGHT PLANS 

K-1 UH-60 Black Hawk 88-26060 

K-2 UH-60 BlackHawk 87-26000 

(See Tab K-1) 

K-3 E-3B AWACS 

K-4 F-15C 79-0025 

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

K-5 F-15C 84-0025 

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

• 

K-1 

K-2 

K-3 

K-4 
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•AY: THURSDAY DATE: 14 APR 94 ATO#: 1103 DENOTESNORTHLOWFLY ll~~<vltS~""'""" ~-" u,,_._,u"''',L- "'" ... 
~DENOTES SOUTH LOW Fly (F15CIF15EIF16C) LTAG:BMCT: 0239 EECT: 1639 

40 50 7 10 20 30 40 50 8 1020 30 40 50 

TIGER TIQ_ 0635 i ' 2 

=-15 CLAW : 
=-1 

: ; . . 
F-16 

. 

·""'"'"-""' . W/////h DENOTES BACKUP DCA TAOR:SUNRISE: 0236 SUNSET: 1540 
vvv.v> DENOTES SPECIAL TASKING 

~ 10 20 30 40 50 10 10 20 30 40 50 1110 20 30 40 50 12 10 20 30 40 50 1'310 20 30 40 50 14 
! t • ! . 'TI~E~ • i L 5 

' 4 • i I ; : • 

LD 1425 

; ::. ' . 
. 

: 5 LD 1425 

(1) ELVIS 

EF-111 ~. 
1 l • l ; 2 • ! I i ,;. '• ' !· 

ITU F-4 (4) SAHIN 
40 50 7 10 20 30 40 ! 0 

TIO 063~ _FL 2;0 20 14 

PUMA 11 i : J ' I i 
T/0 0630 FL 210 1-2 . 

PUMA22 I 

• f:~13s ' 

HARRIFR ; S!':IPITorl'co.lln>":J'. 

HURRICANE T 

T 

(1)~LVIS02 ' ' 4. LD 1410 

• 1 i . i i : : I (4) SAHIN ! . 5 ' LO 1425 

0 0 30 40 50 ~ 10 20 30 40 501 u 0 30 4 50 1110 20 30 40 50 :;.! !0 30 40 50' J 0 0 ~ 4 5 14 

. . ' 

76K 

MUSCAT iT 

' . 
' . 'T j 
: . iT • iT i I ! ! I 

: . ' 

T j • T 
• t 

LD 1430 

LD I 430 

,1\\M'\CS T/00450 "'''NVY ' • , 3 
. . 

lO 1430 

-



DAllY A.lRCRAH FLYING SCHEDUlE I DATE: 14 APR 94 I BASE COOE I SOF: I Prepared by: KSGT CHERYl 0. TOMLINSON 
ALL llMtS ARE IN ZULU OAY: THURSDAY LTAG 39 TACG Schcdul ing Office 
PROVIDE COMfORT SCHEDULE HI 6443/6122 PAGE 2 

UNIT I ACFT I T~ll I HSN I MSN I I PilOT l~cl ETO JATO I ETA I AlA I COHF IG I AREA 
Fll GHT ROOT! NG I REMARKS TYPE # TYPE CAll SIGN I TIME I AREA I TIME 

172 I TF-4 I I A1460 I I I 1 a745 1 1 1010 1 I I I . I I . I 
I Tf-4 I I A 1460 I I I I om I 1 1010 I I I I I . I I . I 

172 I TF-4 I I A1460 I I I I om I L;' 1 1010 1 I I I . I I . I 
023 I H6 I I A1402 I RECCE BRONCO I I 1 a?5o b'l'-191 1220 I IV'! I I I . I I . I M3:2424 

'3 I F-16 I A1402 I I I 1 o75o 1 I 1220 I ~ I I I - I I I 
.oo I Kc·m I A1424 I AAR PUMA 44 I I I 0835 v I ms 1/1 Ui, J\l rr ll?'l..·\ ~~11 I - I H3:2444 

429 I EF-111 I A1459 I RECCE ElVIS 02 I 1 1ooo 11~"1, ·i 1 1410 •·'f o'fl I . I I I - I M3:2460 

100 I KC·BS I A1425 I AAR PUMA 55 I I 1045 I l,y; Cl 1435 lift 5'>1 I I . I I - I M3:2455 

100 I KC-135 I A1426 I AAR COGNAC 01 I 11045 llq/51 1430 1~1.:;;11 I I . I I . I H3:2401 

023 I F· 16 I 91401 I RECCE RAIDER I I 1os5 lit' ; -~I 1345 11-dt; OJ I I - I I . I MJ:2420 

023 I f-16 I 81401 I I 1 to5s 1 t,. I m5 I t,. I I I . I I . I 
007 I JAG I A1451 I RECCE HUSCA.T I 1 11oo t/ I 133o 1/ I(~- J\L I (/hI ~) v·,, c:tlv I . H3:2440 

007 I JAG A1451 I I 11oo 1 / 11330 1/1 (;- SyJvv I . I I -
207 I C-12C A1486 I ARLH SPAR 53 I 1100 11'/1/ I 1400 II; , ) I I . I I . lTAG·LTCC·LTAG 

561 I f-4G A1408 I RECCE THUD I 111s Ill. H.- I 14oo II(! I_; I- I I - I I - M3:2436 

·s1 I F-16 A1408 I I I 1115 1 1- I 14oo I 1, I I I - I I -

uo7 I JAG I A14SO I RECCE I CANOY I 1130 IIL;c/ I 1400 11.~!/<1 I I - I I - H3:2442 

007 I JAG I A1450 I I I mo I t,. 1 14oo 1 t- I I I - I I . 

~ 
I Hs 1 smo I RECCE I TIGER I mo I l/J 11 1425 I n·';J I I . I I . H3:2410 

I Hs 1 a141o I I I mo 1 V I 1425 I l,- I I I . I I . 

023 I H6 1 a14o; I RECCE I Vl<ING I mo 1 // 1 14zs I / 1 IH tJD. I . I I . M3:2426 

023 I H6 1 o1403 I I I 1150 1_.../' I t425 L/- I I l I . I I . 

007 I JAG I A1452 I R ECCE I HEOOC I 12oo lt,?oa 1 143o lf'//71 I I. - I I . MJ: 2443 

007 I JAG I A1452 I I I 1200 1 1.-- 1 143o 1 1 I I I - I I -

USAFE FORM 438 39 TACG/OOT OVERPRINT 



' 
·-. 

I I I 
' DAllY AIRCRAFT flYING SCHEDUlE I DATE: 14 APR 94 BASE COOE SOF: Prepared by: HSGT CHERYL 0. TOMliNSON 

1""1~ All TIMES ARE IN ZULU DAY: THURSDAY lTAG 39 TACG Scheduting Office 
PROVIDE COMFORT SCHEDULE EXT 6443/612l PAGE 3 

I ACFT I t:ll I HSN I MSN I PILOT l~cl ETO I ATO I ETA I ATA I CONF!G I AREA 
FLIGHT ROUTING I REMARKS UNIT TYPE N TYPE CAllSIGN I TIME I AREA I TIME 

172 I TF·4 I 1 a1460 I HVA SAHIN I I I 1200 1t11)
1)1 1425 I 63ll I I . I I . I H3:2470 

172 I TF~4 I 81460 I I t 1 12oo 1 I 1425 1 I I I . I I . I 

~ I TF·4 I 8,.60 I I I 1 12oo 1 I 1425 1 I I I . I I . I 
172 I TF-4 I 81460 I I I 1 12oo 1 , 1 1425 1 v, I I . I I . I 
016 I MH·60 A1466 I SAR PONY 21 I I MR w~s 1 AIR !/"""I R ,,.~ ll(_t- 10: 'AfMA K/t.. I . I AlERT 

J16 I HH·60 A1466 I SAR PONY 22 I AIR I I MR 1__./1 I I . I I - I Al£RT 

016 I HH·60 A1467 I SAR PONY 23 I A/R I " I A/R !/1 ~ I I . I I . I ALERT 

012 I UH·60 A1470 I EAGLE 01 I AIR I I A/R I I I I . I I . I LTCC·TAOR·LTCC 

012 1 Ull-6o Al470 I EAGLE 02 I AIR I I AIR I I I I . I I . I LTCC· TAOR·LTCC 

012 I UH·60 A1471 I EAGLE 03 I A/R I I A/R I I I I - I I . I LTCC-TAOR·LTCC 

012 I UH·60 A1471 I EAGLE .04 I A/R I I AIR I I I I - I I . I tTCC·TAOR-LTCC 

012 I UH·60 A1472 I EAGLE 05 I AIR I I A/R I I I I . I I . I LTCC·TAOR-LTCC 

012 I UH-60 A\473 I I EAGLE 06 I AIR I I A/R I I I I - I I . I LTCC·TAOR·LTCC 

012 I UH-60 A1474 I I EAGlE 07 I A/R I I A/R I I I I - I I . I HTF 

012 I UH·60 A1475 I I EAGlE 08 I A/R I I A/R I I I I . I I IMTF 
012 I UH·60 A\476 I I EAGLE 09 I A/R I I A/R I I I I - I I . I M!F 

012 I UH·60 A1477 I I EAGLE 10 I AIR I I A/R I I I I . I I . I LTCC·LTAG 

012 I UH-60 A1477 I I EAGLE 11 I I A/R I I A/R I I I i . I I . I LTCC·LTAG 

012 I UH-60 A1478 I I EAGLE 12 I I A/R I I A/R I I I I . I I - I LTAG-LTAG 

012 I UH·60 A1478 I I EAGLE 13 I I A/R I I A/R I I I I . I I . I LTAG·LTAG 

012 I UH·60 I A1479 I I EAGLE 14 I I A/R ~~~ A/R I I I I . I I . I LTAG·LTCC 

0\2 I UH·60 I A1479 I I EAGLE 15 I I A/R I I A/R I I I I . I I . .1 LTAG·LTCC 

016 I HC-130 I A1480 I SAR I GHOST 31 I I I AIR I\.5UDI A/R I.:)()Oc.I.L t-t: 1113 ~JJ& L('u/"'1 I . I AlERT 

:o16 I HC·130 I A1481 . I SAR I GHOST 32 . I I I AIR J{7f1>1 A/R I.'""~ v~ '~ I I - I I - I ALERT 

USAFE FORM 438 39 TACG/DOT OVERPRINT . ' 



I 

DAILY AIRCRAFT flYING SCHEDULE I DATE: 14 APR 94 I BASE COOE I SQF: I Prepared by: HSGT CHERYl 0. TOHLINSOH 
All TIMES ARE IN ZULU DAY: THURSDAY LTAG 39 TACG Scheduling Office 
PROVIDE COMfORT SCHEDUL£ EXT 644316122 PAGE 4 

UNIT I ACFT 1 T:ll I MSN 
I 

MSN I I PILOT 11/CI ETO IATD I ETA I ATA I COHfiG I AREA 
FLIGHT ROUTING I REMARKS TYPE H TYPE CALL SIGN I TIME I AREA I TIME 

207 I C-12C I I A1485 I ARLH I SPAR S2 I I I AIR I I AIR I I . I I - I I - I LTAG·LTAC·LTAG 

~~ C·12C I I A1487 I ARLFI I SPAR 54 I I I AIR I I AIR I r I I - I I - I 
I C·12C I I A 1488 I ARLIT I SPAR ss I I I AtR I I AIR I I I - I I - I 

207 I C·12C I I A1489 I ARLFI I SPAR 56 I I I AIR I I AIR I I I - I I . I 
"' I E-3 ' I --··- ~--c1431-- -cJ· AEIJ I SAVVY 2. I I I AIR ~~1, .lr~fill I . I I - I 

I F-16 I 1 o14o1 I RECCE I RAIDER I I I AIR I I AIR I I . I I . I 
023 I F-16 I 1 o1401 I I I I I AIR I I A/R I I . I I . I 
023 I F-16 I 1 o1402 I RECCE I BRONCO I I I AIR I I AIR I I - I I . I 
023 I F-16 I 1 D14oz I I I I I AIR I I A/R I I - I I . I 
023 I Ho I 1 o14o3 RECCE I VIKING I I I AIR I I A/R I I . I I . I 
023 I F·16 I 1 o14o3 I I I I A/R I I AIR I I . I I - I 
561 I F·4G I 1 o1405 RECCE I IJEZEL I I I AIR I I AIR I I . I I - I 
561 I F-16 I 1 o1405 I I I I AIR I I A/R I I . I I 
561 I f·4G I 1 ot4o6 RECCE I RI!INO I I I AIR I I A/R I I . I . I 
561 I F-4G I 1 o1•o6 I I I I A/R I I A/R I I I . I . I 
, .. I F·4G I 1 D14o8 RECCE I THUD I I I A/R I I AIR I I I . I - I 

I F-16 I r ot4o8 I I I I A/R I I A/R I I I - I . I 
053 1 •·1s I 1 ot41o RECCE I TIGER I I I AIR I I A/R I I I - I . I 

~I F-15 I 1 o141o I I I I AIR I I AIR I I I - I - I 
I F·1S I 1 v1411 RECCE I CLAII I I I AIR I I AIR I I I . I . I 

053 I Hs I 1 ot411 I I I I AIR I I A/R I I I . I . I 
100 I KC-135 I 1 o1421 AAR I PUMA 11 I I I.A.I.i .. l l4J9;1 AIR 1-:(;;/Jot I I . I . I 
!00 I KC-135 I 1 o142z AAR I PUMA 22 I I I AIR I I AIR I I I I - I . I 
100 I KC·13S I 1 o1423 AAR I PUMA 33 I I I A/R I I AIR I I I I . I . I 
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DAILY AIRCRAfT flYING SCHEDULE I DATE: 14 APR 94 I BASE CODE I SOF: I Prepared by: MSGT CHERYl 0~ TOHLJNSOM 
All TIMES ARE tN ZULU OAY: THURSDAY LTAG 39 TACG Scheduling Office 
PROVIDE COMFORT SCHEDULE EXT 644~/6122 PAGE 1 

I ACFT ll:ll I MSN I HSN I 1 PHOT l~cl ETD I ATO I ETA I ATA I CONFIG I AREA 
fll GHT ROUT! NG I REMARKS UNIT TYPE # TYPE CALLSIGN I TIME I AREA I TIME 

207 I C·12C I I A1484 I ARLFT l SPAR 51 L I 1 o13o 1oJ3JJ 063o lObO{, I I I . I I . I LTAG·LTCC·LTAG 

E·3 I I A1450 I AEU I SAVVV I I 1 o4so lo•nfl mo 1 t 1,111 I I . I I . I M3:2400 

KC·135 I I A1421 I AAR I PUMA 11 I I 1 o6>o ~t J. ·11 1o2o 11 ,.£/)1 I I . I I . I M3:2411 

100 KC· 135 I I A1422 I AAR I PUMA 22 I I 1 0630 ~~~~e)l 1040 11 ,~t/;;l I I . I I . I M3:2422 

"'.0::) f·15 I I A1410 I RECCE I TIGER I I 1 o6~s lo~ i ~ I o93o II{Jo lf I I I . I I . I M3:2410 

' f·15 I I A1410 I I I I 1 om 1 \1 I o93o I \ll I I I . l I . I 
023 f·16 I I A 1401 I RECCE I RAIDER I I 1 064o !., t}h 1 0915 ~ 1l <J I I I . I I . I M3;2420 

023 H6 I I A1401 I I I I 1 o64o 1 \, 1 0915 I 
"" 

I I I . I I . I 
561 f·4G I I A 1405 I RHCE I UEZEL I I 1 o64o lot!ft) om ltfi:t.'l I I . I I . I M3:2432 

561 f ·16 I I A 1405 I I I I I o64o I !-.- 1 o9251 
' I I . I I I 

101 VC-10 I I A1427 I AAR I LION 06 ' I I 1 0655 lo ID.S'61 1o45 110231 I . I I . I H3:2406 

429 H~lil I I A1458 I RECCE I ELVIS 01 I I 1 o1oo 1~(,1 I ttls l11 ~~;I I . I I . H3:2460 

001 HMR I I A14J6 I RECCE I HURRICANE I I 1 o7o5 1,,'/,\D 1 o93s l"n) , I . I I . M3:Z452 

001 HARR I I A1436 I I I I 1 o?os 1 j, 1 o9351 ~· I I - I I -
023 F·16 I I A 1403 I RECCE I Vlt!NG I I 1 o12o 1 6} 2fl 10oo lo(l5ll I - I I - H3:2426 

''3 f·16 I I A1403 I I I I I 0120 I I I tooo I vi I . I I . 

.1 I HARR I I A1435 I RECCE I SPITFIRE I I I om Yl'l :>o I 1035 I lOJtj I I . I I . M3:2450 

001 I HARR I I A143S I I I I I om I 1.. I 1035 1 l- I I . I I . . 

I f·4G I I A1406 I RECCE I RHINO I I 1om lo1. ,p mo 11.1vl I . I I . M3:2430 

I F·4G I I A1406 I I I I 1 o73o 1 ~.-1mo1L.1 I - I I -
' 

100 1 Kc·m 1 I A14ZJ I AAR I PUMA 33 I I ..!md_ ol)..=l;;, 1 1125 1\1'13 I I . I I . M3:2433 

053 I F ·15 I I A1411 I RECCE I CLAU I 1 1 om p11J·(, I mo lf~o'; I I L\ IMX" us:c. '<1. ,,,,.:iT M3:2412 

053 1 r -15 I I A1411 I I I I I om I / I 1z4o 1 ir I I I 'JY•'YI I I 
172 I TF·4 I I A1460 I HVA I SAHIH I I 1 o74S 108QJ 1 1010 lfOO) I I I . I I . H3:2470 
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DAllY AIRCRAFT FlYtNG SCHEDUlE I DATE: 14 APR 94 I BASE CODE I SOF: 

I Prepared by: MSGT CHERYL 0~ TOHLINSON 
All TIMES ARE tN ZULU DAY: THURSDAY LTAG 39 TACG Scheduling Office 
PROVIDE COMFORT SCHEDULE EXT 6443/6122 PAGE 5 

UNIT I 
ACFI 

I':IL I MSN I HSN I PILOT luc I ATO I ETA I AlA I CONFIG 'AREA 
ft!G~I ROOTING I REMARKS TYPE # IYPE CALLSIGN EIO I II HE I AREA I TIME 

100 I KC-135 I 1 oT424 I AAR PUMA 44 I AIR I I A/R I I I I I I - I 

~ 
I KC-135 1 o142s I AAR PUMA 55 I AIR I A/R I I I I - I I - I 
I KC·135 1 o1426 I AAR COGNAC 01 I A/R I A/R I I I I . I I - I 

101 I VC-10 1 o1427 I AAR LION 06 I AIR I A/R I I I I - I - I - I 
"2 I E-3 1 o143o I AEW SAVVY I AIR I AIR I I I I - I I - I 

I HARR 1 o1435 I RECCE SPITFIRE I AIR I AIR I I I I . I I - I 
OOL I HARR 1 o143s I I A/R I A/R I I I I - I I . I 
001 I HARR 1 o143o I RECCE HURRICANE I AIR I AIR I I I I - I I -
001 I HARR 1 o1436 I I AIR I A/R I I I I . I I -
007 I JAG 1 or4so I RECCE CANOY I AIR I AIR I I I I - I I . 

007 I JAG 1 o14so I AIR I A/R l I I I . I I -
007 I JAG 1 or45r RECCE I MUSCAT I AIR I AIR I I I I - I I -
007 I JAG 1 DI451 I I AIR I A/R I I I I - I I -
007 I JAG 1 D1452 RECCE I MEDOC I I A/R I A/R I I I I . I I . 

007 I JAG I I 014S2 I I I AIR I AIR I I I I - I I . 

'·29 1 EF·11r I 1 D1458 RECCE I ELVIS 01 I I A/R I I AIR I I I I - I I -
i I Ef·l11 I 1 o1459 RECCE I ELVIS 02 I I A/R I I AIR I I I I . I I . 

207 I C·l2C I 1 o1484 ARlFT I SPAR 51 I I AIR I I AIR I I I I - - I I - UAG·lTCC·lTAC • 

I c-12c I 1 o1486 ARLFl I SPAR 53 I I AIR I I AIR I I I I - I I . lTAG·lTCC·LTAG 

1 F-16 I I E1401 RECCE I RAIDER I I A/R I I AIR I I I I - I I . I 
023 I F-16 I I El401 I I I A/R I I A/R I I I I - I I . I 
023 I F·16 I I E140l RECCE I VIKING I I A/R I I AIR I I I I - I I . I 
023 I F-16 I I El403 I I I AIR I I AIR I I I l - I I . I 
053 I Hs I I E1410 RECCE I TIGER I I AIR I I AIR I I I I . I I - I 
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DAILY AIRCRAFT FLYING SCHEDULE I DATE: 14 APR 94 I BASE CODE I 
SOF: 

I 
Prepared by: HSGT CHERYL 0. TOMLINSON 

All TIMES ARE IN ZULU DAY: THURSDAY LTAG 39 TACG Scheduling Office 
PROVIDE COMFORT SCHEDULE EXT 6443!6122 PAGE 6 

I ACFT I TAIL I MSN I MSN I I l~cl I I I I I FLIGHT ROOTING I UNIT TYPE # # TYPE CALLSIGN PILOT ETD ATD ETA ATA CON FIG AREA I TIME I AREA I TIME REMARKS 

053 I F-15 I I E1410 I I I I I A/R I I A/R I I I I - I I - I 

438 39 TACG/DOT OVERPRINT 

• 



OAILY AIRCRAFT FLYING SCHEDULE I OATE: 14 APR 94 I BASE COOE I SOF: 

I Prepared by; KSGT CHERYL o. TOMLINSON 
All T IKES ARE IN lULU OA.'f; THURSDAY LTAG 39th OG schedu\ing Office 
LOCAL SCHEDULE EXT 6443/6122 PAGE I 

UNIT I ACFT I T:IL I HSN I MSN I PILOT lycl ETO I AID I ETA I ATA I CONF IG I AREA 
FLIGHT ROUTING I REKAR~S TYPE # TYPE CALLSIGN I TIME I AREA I TIME 

023 I F-16 I 1 T140o1 I BFH DEMON 0! I I 1 a63a 1 nC :!.I 1 o73o b,o S 1 I I - I I - I so NH CIRCLE 

-!-1 f-16 I I T14002 02 I I 1 063o 1 ~107301 II I I I - I I - I ' 

I F-16 I I T14003 BFM OEVIL 01 I I I 1o3o 1 1a3~ I mo 1•1)~/ I I I . I I . I so NM CIRCLE 

023 I F ·16 I 1 rt4oo4 02 I I 1 1o3o 1 ~ 1 mo 1 1,.- 1 I I . I I . I 
. I HC-130 I I T14389 SHAOO\I 01 I I 1 1615 1/ I 2ooo I/ I ~: ~ I l1013 I 1615·2000 I DAN 1 161s-zooo 1 ll,LL,AR~AD,FORM 
V >V I HC-130 I 1 T 14390 SHAOO\I 02 I I 1 1615 1/ 1 2ooo t/ I k t.LT013 I 1615·2000 I DAN 1 1615·2ooo 1 ll ,ll,AR,AO,FORM 

016 I HH-60 I I T14330 HAliK 21 I I 1 163o 1/ I 2000 I~ I L . ILTOU I 1630·2000 I DART 1 16Jo-2ooo 1 IT ,ASCO,AR,HlAC 

016 I MH-60 I I T14331 HA~K 22 I I I 163o v· I zooo I /I "' :r 1 uon 1 I DART I 1630·2000 I lT,ABCO,AR,NTAC 

023 I F-16 I 1 t14oos BFM SONIC 01 I I I OPEN I I OPEN I I J;.fl -f,... I tl 111/ l J,o,- I) / nA::.; r,'*' r;J,•<;;-e 
023 I F-16 I 1 n4oo6 02 I I I OPEN I I OPEN I I I I I I . I 

023 I F-16 I 1 n4oo7 03 I I I OPEN I I OPEN I I I I - I I - I 

023 I f-16 I 1 r14ooa 04 I I I OPEN I I OPEN I I I I . I I . I 

007 I JAGUAR I 1 n41so CHINeN 01 I I I OPEN I I OPEN I I I I . I I . I KIF 

007 I JAGUAR I 1 1141s1 CHINON 02 I I I OPEN I I OPEN I I I I I I - I M!F 

053 I F-1> t1U'A1 n42o1 HORNET 01 I I 1 no•w IIJ'>?I OPEN IJ ~!)I I I . I l - I HTF 

...~~ J~ I • ...,, y t J -L_ I . ....-1-.... I I MTE..-I I ur•• I ' 
vu4 I HARR I 1 n42so 1 I ANGLIA I I I OPEN I I OPEN I I I I - I I - I M1F 

004 I HARR I 1 r14251 I I ANGLIA I I I OPEN I I OPEN I I I I . I I - JM!F . ·.l 

I MH-60 I 1 n4J2o I I ROTOR OS I I I OPEN I I OPEN I I I I . I I - I HOOE 3: osxx 

016 I MH-60 I I T 14321 I I ROTOR 06 I I I OPEN I I OPEN I I I I I I . I HOOE 3: 05XX 

016 I MH·60 I 1 114322 I I ROTOR 07 I I I OPEN I •. \ I OPEN I 1.. I I - I I . I HOOE 3: osxx 

016 I MH-60 I . 1 114323 I I ROTOR 08 I I I OPEN I I OPEN I I I I I I . I MOOE 3: osxx 

016 I HC-.130 I 1 T14391 I I PROP 01 I I I OPEN I I OPEN I I I I . I I . I HTF 

016 I HC-130 I 1 r143n I I PROP 02 I I I OPEN I I OPEN I I I I . I I . IMTF 
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DAILY AIRCRAFT FLYING SCHEDULE I DATE: 14 APR 94 I BASE CODE I SOF: I Prepared by: KSGT CHERYL 0. TOMLINSON 
ALL TIMES ARE IN ZULU DAY: THURSDAY liAG 39th OG Schedu\ing Office 
LOCAL SCHEDULE EXT 6443/6122 PAGE 2 

'"IT I ACFT I T:ll HSN I MSN I PILOT 1\JCI ETO t ATO I ETA I AlA I CONFIG I AREA 
fLIGHT ROUTING 

TYPE # TYPE CALLSIGN I TIME I AREA TIME REMARKS 

016 I MH-60 I T14394 I PONY 61 I I OPEN I I OPEN I I I I - I - HTF 

~ 
I T14395 I PONY 62 I I OPEN I I OPEN I I I I - I - HTF 

I T14396 I PONY 63 I I OPEN I I OPEN I I I I - I - HTF 

561 I f-4G I T14398 I MACH I I OPEN I I OPEN I I I I - I . MTf 

561 1 F ·4G I T14399 I MACH I I OPEN I I OPEN I I I I - I - HTF -
494 t·15E T14590 I SPEED I I OPEN I I OPEN -1 I I - I - MTF 

" I f -15E T1459T SPEED I I OPEN I I OPEN I I I . - I - HTF 

023 I F-16 114594 FALCON I I OPEN I I OPEN I I I . I - HTF 

023 I F -16 T14595 FALCON I I OPEN I I OPEN I I I - I - HTF 

552 I E- 3 TT4692 SENTRY I I OPEN I I OPEN I I I . I - Hlf 

552 I E-3 114693 SENTRY I I OPEN I I OPEN I I I - I - Hlf 

429 I EF-111 1 114790 I ZAPPA 11 I I OPEN I I OPEN I I I - I - HTF 

429 I Ef-111 1 n4791 I ZAPPA 12 I I OPEN I I OPEN I I I - I I - Hlf 

058 I C-12 1 T14821 I MOll 10 I I I OPEN I I OPEN I I I - I I - HIF 

016 I HH-60 I YT4330 I HA\n: 21 I I I OPEN I I OPEN I - I I - I I . 
01~ t MH~60 1 1114331 I HA\n: 22 I I I OPEN I I OPEN I I I - I I . 
-
01b t uc~no I Y14389 I SHADOII 01 I I I OPEN I I OPEN I I I - I I . 

16 I HC- 130 1 1114390 I SHAOOII 02 I I I OPEN I I OPEN I I I - I I -

~438 
. . 
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OAILY AIRCRAfT FLYWG SCHEDULE I OATE: 14 APR 'I'; I SASE COOE I SOF: I Prepared by: 
All IIHES ARE IN ZUlU DAY: lTAG :S9th OG Schedul lng Office 
lOCAl SCHEOUlE EXT 6443/6122 PAGE 1 

I ACF! I T:ll I MSN I MSW I 
J PtlOT l~~cl ETD I ATD I £fA I ATA I CONFJG I AREA 

FlIGHT ROUT l NG 1 REMARKS , UNIT TYFE # TYPE CALLS IGN I TIME I AREA I TIME 

' ! '•'1'. msE I I Dr I I LYNX 01 I I I 0715 loi Z-'i I m1sl Cf}!')tfl I TA I I I I Dr-7COJ-21 

~II I I " I I 02 I I I II I Ll II I _k_'l I II I I I - I II 

I I I I I I I I I I I I I - I I . I 
4911 ifl5E I I Dr I I LYNX 11 I I I CBIO I ~~~ 1010 I Li:!!?J I BI I - I I - I (-l~lJTL 

:•u I II I I II I I 12 I I I II I vi II I vi I " I I I - I " e-
i I I I I I I I I I I I I I - I I . I 

i 1,'1'; I Fl.SE I lor I I LYNX Ol I I ltm It <.;_91ts?D I 1:.·,.71 I TA I . I I . I 
II I II I I II I I 02 I I I II I I II I I I II I I I . I II 

II I II I I II I I Cl3 I I I II I I II I I I II I I I I II 

II I II I I II I I 04 I I I II I ~ I II I ~-'I I II I . I I . I " 
I I I I I ' I I I I I I I I I . I I I 
I I I I I I I I I I I I I I - I I . I 
I I I I I I I I I I I I I I . I I - I 

I I I I I I I I I I I I I I - I I - I 

I I I I I I I I I I I I I I - I I . I 
I I I I I I I I I I I I I I - I I - I 
I I I I I I I I I I I I I I . I I . I 
I I I I I I I I I I I I I I - I I . I 

~: 
I I I I I I I I I I I I I . I I - I 
I I I I I I I 1 I I I I I I I - I 

I I I I I I I I I " 1 I I I - I I . I 
I I I I I I I I I I I I I I . I I - I 
I I I I I I I I I I I I I I - I I I 
I I I I I I I I I I I I I I - I I - I 

39 TACG/OOT OVERPR!Nl 



• 
TABK 

MILITARY FLIGHT PLANS 

K~ 1 UH-60 Black Hawk 88~26060 

K-2 UH-60 Black Hawk 87-26000 

(See Tab K-1) 

K~3 E~3B A WACS 

K-4 F-15C 79-0025 

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

K-5 F-15C 84-0025 

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

• 

1 

K~1 

K~2 

K-3 

K~4 

K-5 



• • 
AFR 110-14 AIRCRAFT ACCIDENT BOARD 

INDEX OF TABS 

A AF Form 711 - USAF Mishap Report 

B AF Form 711a -Ground Mishap Report (Not Applicable) 

C AF Form 711b- Aircraft Flight Mishap Report 

D AF Form 711c - Aircraft Maintenance and Materiel Report 

E AF Form 71ld- Missile or Space Vehicle Mishap Report (Not Applicable) 

F AF Form 711e- Explosives Mishap Report (Not Applicable) 

G Flight and Personnel Records (Not Applicable) 

H AFTO Forms 781 and DA Forms 2408 

I Materiel Deficiency Report (Not Applicable) 

J Technical or Engineering Evaluations 

K Military Flight Plans 

L DD Form 365-4, Weight and Balance Clearance Forms 

M Certificate of Damage 

N Transcripts of Recorded Communications 

A 

B 

c 
D 

E 

F 

G 

H 

I 

J 

K 

L 

f ! '. 



• • 
TABL 

DD FORM 365-4, WEIGHT AND BALANCE CLEARANCE FORM 

L-1 UH-60 Black Hawk 88-26060 

L-2 UH-60 Black Hawk 87-26000 

L-3 E-3BAWACS 

(This tab not used) 

L-4 F-ISC 79-0025 

(This tab not used) 

L-5 F-ISC 84-0025 

(This tab not used) 

L-I 

'~ I 

~ ...... 



• • 
FORM F - WEIGHT & BAL CLEARANCE (TRANSPORT-HORIZONTAL) < FORMAT: B1 

&' "iifr"~ .. ~~~·a;rva?Tr:rW4A,Wfa'V1&imw i1 ra;»:ii 1¥ tdfM 

DATE MODEL/DESIGN FROM ,. HOME BASE GEAR 
940301 UH-60A AS FILED 'DIYABARKIR 

MOM CHG 
.o 

CONSTANT 
1000 

MISSION SERIAL NO TO PILOT 
ERSS 4 PAX 88-26060 AS FILED AS FILED 

f;T· . ~li.\Jil!fiH i H~S&i :'lJ·'it.,::hXNII:~t;ii'ii'aii''!V55Y·d•~""'m·•i'ti7J s r%4' WSW t = 

REMARKS I ITEM ~ WEIGHT MOMENT 
REFji3 P&CP 1-----------~ ---------• 

REF#5 

REF4!6 

CE(2) ; BASIC A/C From Chart C 
CW/KITS 4EA I. Oil in Airplane 
MRE 2 CTN ~ CREW: 4 
M-60 '(2.) I· 4.EMERGENCY EQUIPMENT 
M-16 (2) U S.WEAPONS 
AMMO ?.52 I 6.AMMO&CHAFF 
CHAFF 10 EA •1 

~ 
! 
~ OPERATING WEIGHT 
i TO. FUEL (822 •• 

I 
'I.· 

GALS) 1 

~ 
R>;v #10 JP/4@ 6.5 J1.'UN ·~---'----------! 

JP/4 @ 6.5 EXT ~ TOTAL AIRCRAFT WEIGHT ~ 
E-,. anciimwe:~~-..7.riii4E;~:.ta...~~:~~1•r :r«iii"Ei"%N'~e zv-r 

11547 
N/A 
800 
160 

69 
75 

12651 
5430 

18061 
drr#t-

WEIGHT 

4102.3 
N/A 

204.0 
68.0 
19.0 
21.0 

4414.3 
1943.0 

6357.3 
b$5 e f§j' 

MOMENT Corrections I Distr of Allowable Load! 
Cl'!PT ITEM WEIGHT MOMENT !i-----------~.---------
--------------~• 3 PAX STA 320.7 I 

~ 4 PAX STA 399.8 • 

~ ! 
~ ~ 

~ I 
I I 

v.~· ~Q;j~~G~t£l+@:l&Zi¢r5i,j!i!f\tr!£- ~ 

Less Expendab 1 es WEIGHT MOMENT ! llllliiiil•~lllillil:ili&Sinilill"liiwiiie'iiiiiA!I:<illlliiiimiiiillllilliliOiiliO¥tiiJ..Ij 
821.6 ; TAKEOFF (Uncorrected) I FUEL 1953 

" CORRECTIONS • 
~ TAKEOFF (Corrected) ~ 
~·- ~ 

~ LESS EXPENDABLES I 
~ !.ANDING (Fuel 3477· lbs)~ 

600 
800 

19481 
0 

19481 

1953 
17528 

192.4 
271.8 

6621.5 
.o 

6821.5 

821.6 
5999.9 

f- .v;r,Fa~Wif..._«~:::~;~ ;·~~~w; . Ze;~e~;Je 1 77 7W 'i!:riri'iliai 

J\J,[,oWABLE GROSS WT 20250 20250 -N/A- ~ •1 ' 
SUBTRAHEND 18081 16126 j LIMITATIONS -

;,, WEIGHT: 
< MOMENT: 

ALLOWABLE LOAD 2169 4122 j 341.0' 365.4 
C:: .- .. :JDiftiTWii til\ fl~;.ilf'51Eii~i;l,?.­
(C6 Data in INCHES) 
TAKEOFF 
LANDING 
ij;;;';:. 

LIMITATIONS 
342.4 361.5 
341. IS 3152;6 

I WITH CORR 
N/A 
N/A 

CG: 

14051 
4878.5 

347.2 

NO CORR 
350.2 
342.3 

COMPUTED WT. & BAL. AUTHORITY: ~JQ.r:S;:;;e~'<:::W!:~Se:::::. ~ .. 71 
. PILOT: ~ 

CERTIFICATE 
I certify that I Am the Records Custodian for the Accident l~gati~ Board ) 
convened to inVilstig<~.!e the crash of two U.S. Army Black Hawk hehe:opters m the no - · • ·-
tlyz.one in northern ltaq on 14 Apri11994, and that this is a true and accurate copy of 
the record which is kept in my records system. 

t~l-7~ , ... 
! 'i 'J: f '7 9 r· WIWAM L HARRIS, C•pt, USAF, MSC ' ·. 

Dato' Evidenct Cunodian, In~:irlik Air Base, Turkey L .- ·:··. 



• • 
TABL 

DD FORM 365-4, WEIGHT AND BALANCE CLEARANCE FORM 

L-1 UH-60 Black Hawk 88-26060 

L-2 UH-60 Black Hawk 87-26000 

L-3 E-3BAWACS 

(This tab not used) 

L-4 F -15C 79-0025 

(This tab not used) 

L-5 F-15C 84-0025 

(This tab not used) 

L-1 

L-2 



• • FORM F - WEIGHT & BAL CLEARANCE (TRANSPORT-HORIZONTAL) I FORMAT: Bl 
@ +p;wt fiih e f'\8"?* t: "'i7l'ZF+ e ~~iFT~FwhF'-'iir~C'h'Oei~Tii edi?!tti'#5A#E& 

DATE 
940301 

MISSION 

MODEL/DESIGN FROM 
UH-60A AS FILED 

SERIAL NO TO 
F.f:SS 4 PAX 87-26000 AS FILED 

HOME BASE 
D!YARBAKIR 

PILOT 
AS FILED 

GEAR MOM CHG 
.o 

CONSTANT 
1000 

c ~~~~·-,~··r~~35E$SWE5~&5a~-ti:HF~q~~~-.au~~~aan~w~~·~s••-••--mmEHam~-.~~m&~&5~·e~;~gq• 

WEIGHT MOMENT RF:l1ARKS ' ITEM I 
REV'!I3 P&CP 1-----------1~---~-----

CE(2l I BASIC A/C From Chart C 11784 4191.1 

•• 

REF#4 CW KITS 4 EA ' Oil in Airplane I 
MJ<r: 2 CTN ~ CREW: 4 I 
M-60 (2) ~ 4.EMERGENCY EQUIPMENT ~ 
M-lo (2) ~ 5.WEAPONS I 
AMMO 7. 62 ~ 6. AMMO&CHAFF I 
CHAFF 10 EA ! ~ 

' I 
OPERATING WEIGHT 
TO. FUEL (822 

• il 
GALS) I 

I 
RHrtlO JP/4@ 6.5 LBS MAIN 

JP/4 @ 6.5 LBS EXT TOTAL AIRCRAFT WEIGHT I :wst n WI* !iiiiiNI61t L Sft iii &:k • 
Corrections • Distr of Allowable Load I 

N/A N/A 
800 204.0 
160 66.0 

69 19.0 
75 21.0 

12888 4503.1 
5430 1943.5 

18318 6446.6 
iiii 

WEIGHT MOMENT 
CMf"l' ITEM WEIGHT MOMENT Ii------------i---------

. 
~ 
E 
i 
i 
I 

3 PAX 
2 PAX 

STA 320.7 
STA 399.8 

; , 
• 
i 
i 
~ 
I 
i 
I 
I 

------------------------------~~uri ~~~~.~-~·~~·55W35sa .. ~HYM~~-~T~ 
FUBL 1953 821.6 i TAKEOFF (Uncorrected) i 

f. ~"1"'"'' 7 Hi :mt·~llr"1trWff'ti""'afWWfli'i 

L~os Expendables WEIGHT MOMENT 4 

~ CORRECTIONS I 
f TAKEOFF (Corrected) • 
f -
, LESS EXPENDABLES I 
f LANDING (Fuel 3477 lbs)a 

600 
400 

19318 
0 

19318 

1953 
17365 

LANDING FUEL ~ Zero Fuel I WEIGHT: 

192.4 
135.9 

6774.9 
.o 

6774.9 

821.6 
5953.3 

13888 
4831.4 ALLOWABLE GROSS liT 

SUBTRAHEND 
ALLOWABLE LOAD 

TAKEOFF 
20250 
18318 

1932 

20250 -N/A-- i--'---.,_,..,---\1~ MOMENT: 
16365 I LIMITATIONS ------------------

3885 ~ 341.0 365.5 CG: 347.9 

'" (CG Data in INCHES) 
TAKEOFF 

LIMITATIONS I 
342.5 361.4 I 

LANDING 341. s 362. e 

COMPUTED BY:~ 
CERTIFICATE 

I certifY tha~ I -.rn the Re<:ords. Custodian for the Accident Invmigat.ion Soard 
convened to investigate the crash of two U.S, Army Black Ha.wk helicopters in the no 
fly z.one in northern Iraq on 14 April 1994, and that this is a true md accurate copy of 
the reeord "-'hlt:h is kept in my record$ system. 

. ,:/-.7~ 
;•/ /11 '')· £ V W!LLIAM L. HARRIS, Cap< USA.F,MSC 

Datt Evidence Custodian. !ncirlik Air Base, Turkey 

WT. & BAL. 

WITH CORR 
N/A 
N/A 

NO CORR 
350.7 
342.8 

~~-AUTHORITY: .._ \ ~--
PILOT: 



• • 
TABL 

DD FORM 365-4, WEIGHT AND BALANCE CLEARANCE FORM 

L-1 UH-60 Black Hawk 88-26060 

L-2 UH-60 Black Hawk 87-26000 

L-3 E-3BAWACS 

(This tab not used) 

L-4 F-15C 79-0025 

(This tab not used) 

L-5 F-15C 84-0025 

(This tab not used) 

L-1 

L-2 

L-3 



• • 
TABL 

DD FORM 365-4, WEIGHT AND BALANCE CLEARANCE FORM 

L-1 UH-60 Black Hawk 88-26060 

L-2 UH-60 Black Hawk 87-26000 

L-3 E-3BAWACS 

(This tab not used) 

L-4 F -15C 79-0025 

(This tab not used) 

L-5 F-ISC 84-0025 

(This tab not used) 

I I 

L-1 

L-2 

L-3 

L-4 

,j 



• • 
TABL 

DD FORM 365-4, WEIGHT AND BALANCE CLEARANCE FORM 

L-1 UH-60 Black Hawk 88-26060 

L-2 UH-60 Black Hawk 87-26000 

L-3 E-3BAWACS 

(This tab not used) 

L-4 F-15C 79-0025 

(This tab not used) 

L-5 F-15C 84-0025 

(This tab not used) 

L-1 

L-2 

L-3 

L-4 

L-5 

Lf I'! I 
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AFR 110-14 AffiCRAFT ACCIDENT BOARD 

INDEX OF TABS 

A AF Form 711 - USAF Mishap Report 

B AF Form 711a- Ground Mishap Report (Not Applicable) 

C AF Form 711b- Aircraft Flight Mishap Report 

D AF Form 711c - Aircraft Maintenance and Materiel Report 

E AF Form 71ld- Missile or Space Vehicle Mishap Report (Not Applicable) 

F AF Form 711e- Explosives Mishap Report (Not Applicable) 

G Flight and Personnel Records (Not Applicable) 

H AFTO Forms 781 and DA Forms 2408 

I Materiel Deficiency Report (Not Applicable) 

J Technical or Engineering Evaluations 

K Military Flight Plans 

L DD Form 365-4, Weight and Balance Clearance Forms 

M Certificate of Damage 

N Transcripts of Recorded Communications 

~· 

A 

B 

c 
D 

E 

F 

G 

H 

I 

J 

K 

L 

M 



• 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: 

I. 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) 

c. 600 rounds, M60 machine gun ammunition ($258.00) 

d. Life support equipment consisting of the following: 

(!) Four each, SPH 4 helmets ($885.00) 

(2) Two each, vest, survival ($996.00) 

(3) Two each, PRCJJ2 survival radios (SN-unidentifiable) ($9,740.00) 

e. Extended Range Fuel System ($254,000.00) 

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

a. Four each, MJ6 rifles, SN 4794232, 4069525, 4797827, 4810081 ($1784.00) 

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, 1178, 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) 

Technical Advisor 
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AFR 110-14 AIRCRAFT ACCIDENT BOARD 

INDEX OF TABS 

A AF Form 711 - USAF Mishap Report 

B AF Form 711a - Ground Mishap Report (Not Applicable) 

C AF Form 71lb- Aircraft Flight Mishap Report 

D AF Form 711c- Aircraft Maintenance and Materiel Report 

E AF Form 711d- Missile or Space Vehicle Mishap Report (Not Applicable) 

F AF Form 711e- Explosives Mishap Report (Not Applicable) 

G Flight and Personnel Records (Not Applicable} 

H AFTO Forms 781 and DA Forms 2408 

I Materiel Deficiency Report (Not Applicable) 

J Technical or Engineering Evaluations 

K Military Flight Plans 

L DD Form 365-4, Weight and Balance Clearance Forms 

M Certificate of Damage 

N Transcripts of Recorded Communications 

I i 
I 
' 

A 

B 

c 
D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 



• • 
TABN 

TRANSCRIPTS OF RECORDED COMMUNICATIONS 

N-1 UH-60 Black Hawk 88-26060 

(This tab not used) 

N-2 UH-60 Black Hawk 87-26000 

(This tab not used) 

N-3 E-3BAWACS 

N-4 F-15C 79-0025 

N-5 F-15C 84-0025 

(This tab not used) 

N-1 

' J 
i 



• 
TABN 

TRANSCRIPTS OF RECORDED COMMUNICATIONS 

N-1 UH-60 Black Hawk 88-26060 

(This tab not used) 

N-2 UH-60 Black Hawk 87-26000 

(This tab not used) 

N-3 E-3BAWACS 

N-4 F-15C 79-0025 

N-5 F-15C 84-0025 

(This tab not used) 

• 

N-1 

N-2 
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TABN 

TRANSCRIPTS OF RECORDED COMMUNICATIONS 

N-1 UH-60 Black Hawk 88-26060 

(This tab not used) 

N-2 UH-60 Black Hawk 87-26000 

(This tab not used) 

N-3 E-3BAWACS 

N-4 F-15C 79-0025 

N-5 F-15C 84-0025 

(This tab not used) 



• DEPARTMENT OF THE AIR FORCE 
AIR.FORCE OFFICE OF SPECiAL INVESTIGATIONS 

MEMORANDUfl,1 FOR ACCIDENT INVESTIGATION BOARD 

FROM: AIR FORCE OFFICE OF SPECIAL INVESTIGATIONS 
INVESTIGATIVE OPERATIONS CENTERIENGil'<cERlNG SERVICES 
(IOCfTSO- Capt Michael V. D'Ottavio) 
226 Duncan Avenue, Suite 2100 
Bolling AFB, DC 20332-0001 

• 
25 May 9~ 

SUBJECT: Letter Report Detailing Audio Enhancement Work Performed - !NFORN!A TION MEMORANDUfl,f 

I. INTRODUCTION 

a. Following is a report detailing work performed by the Air Force Office of Investigations (AFOSl) 
Investigative Operations Center, Engineering SerYices Office (IOCfTSO) for the time period of 4 May 9~ through 
20 May 9~. This letter report is outlined as follows: 

Para 
No. 

2. 
3. 
4. 
5. 

APPENDICES 

Topic 

Statement of Requirements/Objectives 
Methodologies Employed 
Procedures 
Conclusions 
Results 

b. Tile office ofiOCfTSO is responsible for providing audio and video (A!V) enhancement services for the 
AFOSI and National Level program support for critical mission needs. In this capacity, IOCrrSO built their AN 
program with the assistance of Rome Labomtorics Speech Processing Facility (RLifRAA) located at Griffiss Air 
Force Base, New York. IOCfTSO has been a "beta" test site for RL and has assisted in the evaluation of different 
AN enhancement products. Because of a strong working relationship with RL, IOCfTSO requested their support 
in perfonning the actions necessary to complete the taskiug requested by the Accident Investigation Board 
investigating the dO\ming of the two Blackhawk helicopters in Northern Iraq. 

2. STATEMENT OF REQUIREMEI'iTS/OBJECTIVES 

a. The accident Investigation Board provided IOCfTSO with a video cassette tape from a camcorder that was 
used on board the AWACS aircraft located 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 0728 to 0732 time period and 
overstamped the recordiug video during the time 0810 to 0814. The requirements passed to IOCfTSO were 
twofold. First, extract embedded audio for the specific time block of0728to 0732 from within the re-recorded 
audio track. Second. verify transcri;;t as presont«! b:·.' National Air Intelligence Center (NAIC). From these 
requirements, tho following objcelives oc·'rc dcvclupcJ as a road map to completing the taski,lg. 

(1.) Evaluate tape for ability to extract audio from re-recorded session. 
(2.) If possible, extract audio and add to transcript. 
(3.) Evaluate completeness oftranscrip! versus recorded information 

"HE:LPING TO PROTECT A GREAT WAY OF LIFE" 



• • 
c. In a final phase of analysis, Rome Laboratory engineers used advanced speaker identification algorithms 

to attempt to correlate an unidentified speaker. 

d. The transcribed communications include ground to air, air to groundj nnd air to air exchanges bclwccn a 
number of speakers. The communications include both private and common intcrphonc systems as well as HAVE­
QUICK, SATCOM and normal UHF tactical. Synchroniz:,tion tones for secure communications arc audible before 
numerous transmissions. Many transmissions are very garbled and distorted. The greatest amount of distortion 
seems to be for air-to-air communications. Nonetheless, ewn \'Cl)' distorted transmissions are readable and 
understandable in many instances. 

5. FINAL COMMENTS 

a. As a 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 01\'E ... " was determined to be DUKE .. Second, 
could we detennine from the tape whether that 0728 call was standard radio communications, HAVE-QUICK 
couununications. or intercom communications. Again, we could and assessed the audio based on a lack of 
characteristic noise associated with both standard radio transmissions, HF or SATCOM communications, and 
HAVE QUICK communications? The radio call was determined to be over 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
IOCfTSO at DSN 297-5266 or COMM (202)767-5266. 

cc: IOC/CC 
IOC/CV 
file 

4 



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

ABBREVIATION 
AA 

AOR 
ASO 
CHE 
cou 

COU-M 
CT 

DOG 
DUK 

DUKE 
EAG 

EAGLE 
FE 
FID 
LIO 
MID 
MCC 
MT 

PUM 
RIW 
RAI 
RO 

SAVY 
SAVY-OPS 

SD 
TC 

TC-NATO 
TIG 
UI 

VIK 
WD 

CALLSIGN 
AA (DOUBLE A) 
AOR 
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 W ARRJOR 
RAIDER 
RO 
SAVVY 
SAVVY-OPS 
SD 
TC 
TC-NATO 
TIGER 
UNIDENTIFIED 
VIKING 
CHECK-IN 

• 

L/ 
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APPENDIX A- AUDIO TRACK TRANSCRIPT 

Transcri11!ion Key/Legend Descriptions 

The transcription ofthe communications follows a 'Time, To, From, Text' format Header information appears 
as follows: 

TIME TO FROM TEXT 

(EXAMPLE) 
0600 COUGAR RAIDER Tc>.1 appears here. 

The following describes the transcription conventions used by the transcribers. 

IM 

3-4M 

l-2MJG 

2-30 

XM 

XMIBLKD 

TWK 

(?WORD?) 
believes 

(?? AUTOTOG??) 

(COU) or (COLD) 

(?) 

1 word missing in the transmission 

3 or 4 words missing 

I or 2 words missing/garbled (distorted) 

2 or 3 garbled/distorted words 

unknown number of words missing 

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

indicates audio is too weak. 

transcribed words in question marks within parentheses indicates the transcriber 
this is what may be there, but is uncertain. 

words in double question marks within parentheses indicates the transcriber believes this 
is what may be t11ere, but is uncertain because the word is unknon11 or invalid. 

For callsigns, parentheses indicate the transcriber believes this is who is speaking even 
though the speaker does not identify his/her callsign. For words in te~1, t11e parentheses 
indicates that tlus word is understood or assumed to be present by U1e transcriber even 
though the word is not actually stated. 

Indicates the transcriber hears a callsign but is unable to recover it 

((DOUBLE PARENTHESES DESIGNATE TRANSCRIBERCO!vlli1ENTS)) 

l 
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TfME TO 
0614 ASO 

ASO 
T2 

ASO 

T2 
ASO 
ASO 
T2 

ASO 

T2 

0615 ASO 
AA 

ASO 

AA 
ASO 

0620 ANYONE 
UJ 

0621 EAGLE-I 

0622 ASO 
T4 

ASO 
T4 

0631 T2 
ASO 
T2 

MCC 
Ul 

MCC 
Ul 

ASO 

T2 

0632 SD 
WD 
SD 

WD 

• 
AUDIO TRACK TRANSCRIPT 

FROM TEXT 
T2 (CALL) 
T2 DID YOU GET MY ARROW? 

ASO NO 
T2 ( Xlvi/GIBLK) TRANSMISSION BLOCKED BY RECURRING TONE 

(LARGE AMPLITUDE TONE) 
ASO I MOVED TO .. (XMJG/BLK) .. SAME TONE 
T2 OH, OK 
T2 DID YOU GET IT? 

ASO YEP 
T2 WHY IS THAT (LOUD TONE l-2 XMJG/BLK) TALKED ABOUT 

.. (LOUD TONE 3-4 XMJGIBLK) .. FOR SOME REASON THE (LOUD 
TONE XMIBLK) ON THE GROU}iD WILL RANDOMLY PUT (LOUD 
TONE XMIBLK). 

ASO {LOUD TONE XMIBLK) ... HUH, THINGS SURE ARE A LITTLE 
DIFFERENT FROM WHEN (LOUD TONE XMIBLK) 

AA (CALL) 
ASO GO AHEAD 
AA ARE THERE ANY PERMANENT (?MARKERS orMARKINGS?) OUT 

THERE THAT YOU KNOW OF? 
ASO NOTTHATIKNOWOF, WHY? 
AA JUST CURIOUS. 

EAGLE-I ANYONE, ... (XMJGIBLK) ... EAGLE 01\'E 
UJ EAGLE ONE IS (XMJG) ... TOY ((or some syllable that sounds like OY) 

COUGAR EAGLE ONE, COUGAR COPIES 

T4 (CALL) 
ASO (RETURNS CALL) 
T4 (2-3 .XMJG/BLK) ... WHAT ABOUT THE HELO EEO I? 

ASO OH. THAT'S A WEAPONS TRACK, THEY'LL TAKE CARE OF THAT. 

ASO (CALL) 
T2 GO AHEAD. 

ASO YOU SAY THE EAGLE TRACK IS WEAPONS .. .ITS NOT ON ANY 
DATA 

Ul (XMJGIBLK) ... Background transmissions 
MCC GO AHEAD) ... Background transmissions 

Ul (XMJGIBLK) ... Background transmissions 
MCC THANK YOU ... Background transmissions 

T2 YEAH, I KNOW. THEY'VE LANDED THERE. THEY'RE PROBABLY 
JUST WAlT!NG FOR THEM TO COME UP AGAIN. 

ASO ROGER 

WD (CALL) 
SD GO AHEAD 
WD YEAH. (?GLEN?) I SUSPENDED EAGLE .. (IMX/G) .. CAUSE THEY 

LANDED. 
SD OK 

L: r 



-------- --------

• • 
AUDIO TRACK TRANSCRIPT 

TTJ\TE TO FROM TEXT 

0633 WD SD HEY, YOlJ GOT THE RADIOS? 
SD WD ROGER, THERE'S NO ONE ON THE RADtO::.. 

0634 FE MCC (CALL} 
MCC FE (RETURNS CALL) 

FE .MCC YEAH, COULD WE COOL IT DOWN IN THE FORWARD SECTION, I 
GUESS, OR WHEREVER, \\'HERE THE \VEAPONS PIT IS? COOL IT 
DOWN A LITTLE ALL OVER THE PLACE. 

MCC FE YEAH, I NOTICED THAT ALSO ... (J-4 XMJG) 
FE MCC APPRECIATE IT 

0640 (SD/WD) (SD/WD) (?JOE?) DO YOU HAVE POSITIVE MODE-4 ON O!'.'E-ONE? 

0641 (XIMJBLK)( PROBABLE REFERENCE TO PUMA-II ) 
(SD/WD) (WD) NEGATIVE ... EVERYBODY BUT HIM. 

0642 cou PUM-11 ((CALLS)). 
PUM-11 cou. (]MIG) ((ANS\VERS)). 
(COU) PUM-11 (?LEVEL?) 2-5-0, ((]MIG)) EAST. 

(PUM-11) (COU) ((2-3M/G)} (?CLEAN?). 
(COU) PUM-11 ((ACKNOWLEDGES}). 

0644 UI UI ((l-2G)). 
UI (RAI) ((!MIG)). 

cou RAI ((2-3M/G)). 
RAI cou (?CONTACT?). 

0645 DUKE MID ((CALL)). 
DOG DUKE DOG, DUKE, GO. 

(DUKE) (MID) THEY BE AIRBORNE ((SIC)) .. 
(MID) (DUKE) ROGER, COPY. 

(DUKE) (MID) HEY, IN CASE I DON'T GET TO .. .! DON'T SEE YOU LATER ON 
TODAY, I'M NOT GONNA ((SIC)) BE GOING WITH YOU 
SATURDAY. 

(MID) (DUKE) COPY. 

0646 Ul UI ((I-2G)). 
UI UI ((I-2G)). 

0647 cou (?TIG?) ((XJ..1/G)) 2-7-0. 
(?TIG?) cou CONTACT. 

0648 cou PUM-22 FLIGHT LEVEL 2-5-0. 
PUM-22 cou CONTACT. 
cou PUM-22 AND COUGAR, PU!I.1A-22, WE'RE REQUESTING ... 
UI Ul (XMJG) ONE-OJ';'E (2-3M/G) WE HAVE TO PUSH THE AUTOTOD. 

(COU) (SD) YEAH, TELL HIM TO PUSH THE AUTOTOD. 

'I 



• • 
AUDIO TRACK TRANSCRIPT 

TIME TO FROM TEXT 

PUM-22 Ul ((I-2M/G)). 
Ul (SD) THREE-NINE-NINE DEC(IMAL) FOUR ZERO (( 0649 REFERENCE 

TO FREQUENCY 399.+0MHZ.)) 

0649 CT SD ((CALL)). 
(SD) C(T) ((CUTS OFF A..'lSWER TO SD'S CALL)). 
(CT) (SD) YEAH IS THE AUTOTOD TURl'i'ED ON? 
(SD) (CT) THATS AFFIRMATIVE 
(CT) (SD) O.K., THANKS. 
SD (\VD) AND SD, (l'VE) GOT A NEGATIVE MODE-4 ON ELVIS-OJ FLIGHT 

ALSO. 
Ul Ul ((XM/fWK)). 

F/D MCC AND FLIGHT DECK, MCC. JUST TO GIVE YOU A HEADS ·UP 
.. \VE'VE GOT A BUNCH OF AIRCRAFT AIRBORNE AND DUE WEST 
OF US 6(0) ((CORRECTS)) 50 MILES, COMING HOT ... ((Xlv1JG/BLKD 
BY NEXT TRANSMISSION)). 

Ul Ul ((XM/G/BLKD)). 
Ul Ul ((XlvlJTWK) ). 

(F/D) (MCC) AND EVERBODY IS AT 27(000) OR BELOW. 

0650 (1;-lCC) (F/D) O.K. 
ASO MCC ASO, MCC ON THREE. 

(MCC) (ASO) GO AHEAD. 
(ASO) (MCC) YEAH, LOOKS LIKE THERE'S SOME RINGING THAT I DON'T 

REMEMBER WAS THERE BEFORE. I JUST STARTED SEEING 
THAT. 

(MCC) (ASO) ROGER, WAIT UNTIL WE COME OUT OF THE TURN. 
(ASO) (MCC) O.K., THANKS. 

0651 COU ? ((l·2G/BLKD)) 2-7·0. 
? COU (?CONTACT?). 

(( CALLSJGN IS STATED TWICE, BUT IS EXTREMELY DISTORTED IN BOTH TRANSMISSIONS.)) 

0652 

0653 

0654 

ur 

FID 

(MCC) 
cou 
cou 
RIW 

ur 

MCC 

(F/D) 
RIW 

EAGLE· I 
cou 

({XM/TWK)). 

AND FLJG!IT DECK, MCC, LOOKS LIKE WE GOT THE EAGLES 50 
MILES IN TRAIL AND ABOUT 100 KNOTS CLOSURE. \\'E'LL 
PROBABLY HAVE TO TAKE ANOTHER ORBIT AND THEN .. TI-lEN 
WE'LL BE ABLE TO HEAD BACK .. HEAD Ol.iT TO THE EAST. 
O.K. 
COUGAR, COUGAR, ROAD WARRJOR, ROAD WARRJQR, OVER. 
COUGAR. EAGLE-01-<'E ((CALL)). 
ROAD W ARRJOR, COUGAR ROGER. 

4 
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TrME TO 

0654 UI 
(cont.) 

(COU) 
UI 

R/W 

0655 R/W 
SAVY-OPS 

R/W 
SAVY-OPS 

R/W 

0656 cou 

SAVY-OPS 

cou 

0657 FID 

0658 UI 
(SAVY) 

cou 
UI 
VI 
UI 

(COU) 

UI 

(COU) 
Ul 
UI 

• 
AUDIO TRACK TR>\.NSCRIPT 

FROM 

UI 

EAGLE-I 
UI 

cou 

SAVY·OPS 
R/W 

SAVY(OPS) 
R!W 

SAVY 

R/W 

cou 

SAVY 

MCC 

UI 
(COU) 

(SAVY) 
VI 
UI 
UI 

(SAVY) 

(COU) 

UI 
(COU) 

Ul 

(CONTII\'UED) 

TEXT 

((l-2GI VERY DISTORTED. PARTIALLY BLOCKED BY PREVIOUS 
TRANSMISSION. IT IS UNCLEAR IF THIS IS A RESPONSE TO 
EAGLE-ONE'S CALL TO.COUGAR)). 
ROGER, EAGLE-liS ((2-3M/G)) El\.'ROUTE (WHISKEY TO) LIMA. 
((1-2tv11G)). 
ROAD WARRIOR THIS IS COUGAR, GO. 

ROAD WARRIOR THIS IS SA VVY·OPS, CAN YOU COPY COUGAR? 
AND SAVVY·OPS, ROAD WARRIOR, NEGATIVE. 
ROAD WARRIOR, THIS IS SAVVY. 
AND SAVVY -OPS, ROAD WARRIOR, DOES COUGAR COPY ME? 
AND ROAD WARRIOR THIS IS SAVVY, THAT'S AFFIRM(ATIVE), 
AFFIRM(ATIVE). 

AND COUGAR, THIS IS ROAD WARRIOR PASSING IN TilE BLIND. 
THIS FREQ(UENCY) IS NO GOOD FOR l\1E. TO l'vlE IT SOUNDS 
LIKE SOMEONE HAS TIIEIR (?G.T.S?) HUNG UP. ALSO, I HAVEN'T 
HAD YOU ALLDAY AND I'VE HAD THIS OTIIER BIRD UP. 
AND SAVVY -OPS, COUGAR, COULD YOU RELAY THAT, TilEY­
((ROAD WARRIOR)) WERE BROKEN. 
AND COUGAR, THIS IS SAVVY, ROAD WARRIOR WOULD LIKE TO 
SWITCH OVER TO ANOTIIER FREQ(UENCY). STA.."IDBY. 

AND FLIGHT DECK, MCC, IF YOU'LL LOOK TO YOUR LEFT, 1030, 
14 MILES, YOU OUGHT TO HAVE A SINGLE TANK(ER} .. YOU 
OUGHT TO HAVE SOME T ANKERS .. AND IN TRAIL OF TIIEM 
ABOUT 5 MILES SOME EAGLES ... TIIEY'RE AT 25 ((CORRECTS)) 
27000. 

((2-3M/G)). 
((XMIBLKD BY PREVIOUS TRANSMISSIONS)} MIKE-17 A."'D 18 
SOUNDS GOOD TO ME. 
((XMIBLKD BY NEXT TRANSMISSION)). 
((2-3tv1JG)) TRAFFIC, 2-7-0, (?10 MILES?) ((2·3MIG)). 
(?ROGER?) ((1·2MIG)). 
AND ((3·4M/G)). 

AND THAT FREQ'S NO GOOD FOR ROAD WARRIOR TilEY WANT 
A NEW ONE ((XMIFADES)). 
O.K., WHATEVER TilEY WANT ... LET ME LOOK THOSE TWO 
FREQI.iENCIES THOUGH. 
O.K. 
TilEY REALLY SHOULDN'T USE THIS ONE. 
((1-2M/G)). 



• 
TIME TO 

0659 Ul 
(F/D) 

(MCC) 

(F/D) 

Ul 
(MCC) 
(F/D} 

Ul 
(MCC) 

SAVY-OPS 

0700 (RI\V} 
CDMT 
(J\1CC) 

(CDMT) 
(MCC) 

(CDMT). 
(MCC) 

SAVY·OPS 

F/D 

(MCC) 
cou 
Ul 

(WD) 

(SD) 

0701 (SD) 

(WD) 

(SD) 
(COU) 

PUM·ll 
(COU) 

Ul 
SAVVY-OP!'; 

• 
AUDIO TRACK TRANSCRIPT 

FROM 

(COU) 
(!\ICC) 
(F/D) 

(MCC) 

Ul 
(F/D) 

(MCC) 

Ul 
(F/D) 
R/W 

SAVY 
MCC 

(CDMT) 
(MCC) 

(CDMT) 
(MCC) 
(MT) 
R/W 

MCC 

(F/D) 
SAVY 

Ul 
(SD) 

(WD) 

WD 

{SD) 

(WD) 
(PUM·II) 

cou 
Ul 

cou 
COU-M 

(CO:-ITINliEll) 

TEXT 

((2·3M/G)} \VE'RE GOING TO NEED TO USE MIKE-l-7. 
((2-3M/Gil3LKD)). 
YEAH, WE'RE ABOUT TO MAKE A TURN (?RlGHT?) .. TO THE LEFT 
HERE IN A MINUTE. YOU WANT US TO ((Xlv11l3LKD)). 
({XM/l3LKD BY PREVIOUS TRANSMISSION')) TANKERS, AND 
SO!v1E F-l6'S, TO YOLIR LEFT, 10 O'CLOCK. .I~ MILES (XM/l3LKD). 
{{2-3M/G)). 
(?YEAH, \VE'RE AT .. ?). 
O.K. WHY DON'T YOU SET (XM/l3LKD) TWO MINUTES AND 
COME BACK..CO!vlE BACK ((2-3Gil3LKD)). 
((XM/l3LKD ML'LTIPLE SPEAKERS HERE)). 
ROGER. 
SAVVY -OPS THIS IS ROAD WARRIOR, DID NOT COPY BUT I'LL 
HOLD TO TIITNGS ON l\1IKE-1-7. 

((XM/l3LKD BY SUBSEQUENT TRANSMISSIONS)). 
(CALL). 
GO AHEAD, SIR 
YEAH, YOU GOT THE RECORD(ER) BUS? 
!GOT IT SIR 
ALL RlGJIT, THANKS. 
HAVE FAITH. 
A."'D SAVVY -OPS, ROAD WARRIOR, RELAY TO COUGAR, HOLD 
GOOD LINK. 
FLIGHT DECK, MCC, LET'S GO AHEAD AND START A CLEAR 
LEFT HAND TURN NOW ((XM/CUTS OUT)). 
{?IN A TURN?). 
COUGAR, SAVVY COPIES. 
((1-2G)). 
DID YOU GUYS ASSIGN MODE-2'S TO KEEP THE SYMBOLOGY 
OFF? 
THAT'S AFF!RM(A TIVE). IF YOU LOOK, ALL THE MODE-2'S ARE 
ASSIGNED. 

AND IF NEEDED. WE ((I-2M/G)) 11'<1TIATE HA VE-QUJCK CHECKS? 
OR DO YOU WANT TO JUST WAIT? 
I HEARD THEM EARLIER JUST WAlT. IT SHOULD HAVE 
WORKED. 
ROGER. 
((XMIG)) RADIO CHECK. 
PUMA· II, COUGAR, LOUD AND CLEAR. 
((Xlvf/G/DJSTORTED)) 10 MILES ((XMIDISTORTED)). 
((IMIDISTORTED CALLSIGN)) CONTACT. 
SAVVY -OPS. SAVVY -OPS, COUGAR-MIKE ((CALL)) 



• • 
AUDIO TRACK TRANSCRIPT 

(COI'Tl1'UED) 

TIME TO FROM TEXT 

0702 cou SAVVY-OPS COUGAR SAVVY-OPS, GO AHEAD. 
SAVVY-OPS COU-M SAVVY-OPS, COUGAR-MIKE, WE ARE LEAVING TilE ORBIT. AND 

PRESSING TO (?ARRIVE ONE?) AT THIS Tr:tviE. (?HOOKUP?) 
WHEN WE HAVE EST ABLJSHED ORBIT. 

(COU-M) SAVVY SAVVY COPIES. 
Ul Ul ((l-21\11G)). 

0703 U1 U1 ((l-21\1JG)). 

0704 

0705 (TlG-2) TIG TIGER, (?CHECK?) 
(TIG-2) TIG TIGER. CHECK. 
(TIG) (TIG)-2 TWO. (( ACKNOWLEDGES)). 
cou TIG ((XJ\1JG/DISTORTED)). 
TIG cou LOUD AND CLEAR. 

(COU) (.TIG) LOUD A!I.'D CLEAR ALSO. 
(WD) (\\'D) AOR, CHECK-lN. 
(COU) AOR ((ACKNOWlEDGMENT)). 

U1 Ul ({3-41\1JGIEXTREMEL Y DISTORTED)). 
Ul (COU) Al\'D ((IJ\1JG)) YOU CAN USE TilE ({2-31\1JG)). ((XJ\1JWEAK)) ... FOR 

CHECK 

0706 cou Ul ((XJ\1JGNERY DISTORTED)). 
U1 (COU) ((3-4M/G/DISTORTED)). 

0707 (TIG-2) (TIG) (rruRN!NG?) 

0708 (TIG) (TIG)-2 TWO. 

0709 UI RAJ RAIDERS, ((3-41\1JG)). 
AOR (COU) RAIDERS ARE COMING OVER. 

UJ RAJ RAIDER ((3-4M/G)). 
cou RAJ (CALL). 
RAI cou RAIDER, COUGAR RADAR CONTACT 

(COU) RAJ CHECK LOUD A!I.'D CLEAR. 
(COU) RAJ ((XJ\1/GIVERY DISTORTED)). 
(COU) RAJ RAIDER. 
(RAJ) (COU) ((2-3M/G)). 

0710 (COU) (RAJ) ((I-2M/G PROBABLE ACKNOWLEDGMENT)). 
F/D MCC TilEY SAY TI!EY'RE TO THE NORTH OF US, LEFT, 9 O'CLOCK, 

SOl\!E WEASELS, SLIGHTLY LOW, 27000, PROBABLY ABOUT 
... ABOUT 4 MILES OUT 

(MCC) (F/D) ALL RJGHT. <..00K!NG FOR THEM. 
(F/D) (MCC) LEFT, 10 O'CLOCK, 3 MILES, SLJGHTL Y LOW, 27000. 



• • AUDIO TRACK TRANSCRIPT 
(CONTl:\UEO) 

TIME TO FROM TEXT 

(FD) (F/D) HEADSETS ... HEADSETS ON. 
(F/D) (FD) OK 

(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 SfNGLE IFF SQUAWK. 
(MCC) (F/D) ((2-JM/G)). 
(F/D) (MCC) THE OTHER ONE COULD BE RIGHT BEH!I'.'D HIM. 
Ul (MCC) WHAT'S THAT HOSTILE TRACK THERE FLYING AT DlY ARBAKIR 

OR SOivffiTI!lNG? 
(MCC) (ASOJ (?F/A-18?). 
(ASO} (MCC) OK 
(MCC) (ASO) SOivffiTIMES THE TIJRKS HIT UP THEIR WEAPONS THEIR 

FIGHTERS LIKE THAT 
Ul Ul ((l-2M/WK)), 

(ASO) (MCC) AND NOBODY QUESTIONS THAT ON THE GROU1'm0 

(MCC) (ASO) THEY'VE DONE. IT SINCE I'VE BEEN COMING HERE. 
{ASO) (MCC) WHAT? 
(MCC) Ul YEAH, IT'S THEIR (?S.F.K./SO.K.?) IT'S WHAT THEY CALL THEIR -

SPECIAL. 

0712 (MCC) (ASO) THAT'S A SPECIAL MISSION THAT'S NOT GOING INTO IRAQ. 
(ASO) (MCC) ANOTHER CATEGORY OF SPECIAL MISSION. 
cou UI ((3-4M/G)). 
Ul (COU) ((Xl'vl/G/D!STORTED)) 0-3-0, ((1-21\1/G)) SOUTHWEST, ALTITUDE 

UNKNO\VN. 

0713 UI Ul ((1·2M/G)). 
U! Ul ((?GOT ONE?)). 

0714 

0715 (COU) TIG ((2-JM/G/DISTORTED)).-
ART ASO (CALL). 

(ASO) (ART) GO AHEAD. 
(ART) (ASO) AM I CLEARED LIMITED L. V.D ) 
(ASO) CARD LIMITED, YES. 
(ART) (ASO) ROGER. 

AA (ASO) YOU WANT TO GO AHEAD AND PUT SOivffi FILTERS BLANKED 
IN. 

(ASO) (AA) (I MIG) ((PROBABLY ACKNOWLEDGING )). 

0716 (WDl (SD) WEAPONS ARE BASE NUMBER 5 IF YOU HA VENT ALREADY 
DUG THAT OUT 

0717 UI (ASO) {(!-2M/G)). 



• • 
AUDIO TRACK TRANSCRIPT 

(CO:-<TI:-<UEl>) 

TBIE TO FRO:\! TEXT 

0718 MCC AA (CALL). ((SAYS DOUBLE-A)) 
SD AA (CALL). 
UJ RAI ((XlvVG/DISTORTED)). 
UJ Ul ((XMIBLKD)) CAN YOU GET IT UP PLEASE? 

cou PUM-22 ((CALL)), 

0719 PUlv!-22 cou GO. 
(COU) (PUM-22) ((X1vVG/DISTORTED))2-l-O. 

(PUM-22) (COU) STANDBY. 
UJ Ul (?RAIDER?) 

(MCC) UI WHATS HE WANT? 
UI (COU) (?HE WANTS TO DESCEND TO?) TWO-Ol'iE-ZERO (2-1-0). 

UJ-2 MCC ((POSSIBLY ACKNOWLEDGING PREVIOt:S TRANSMISSION.) 
(MCC) (FE} YEAH, MID ZONE .. IT'D BE KIND A {(SIC}) HARD TO TRY 

CONTROLLING THE ... 
PUM-22 (COU) PUMA-TWO-TWO (?CLEARED TACTICAL?). 
(COU) (PUlvf)-22 TWO-TWO ((2:3GIBLKD)). 

UI Ul ((I MIG)}. 
(MCC) (FE) ((CONTINUED FROM ABOVE)) .. .IND!CATORS .. l'M HAVING A 

HARD TIME JUDGING. I'M TRYING TO KEEP IT AS 
CO!vfFORTABLE AS POSSIBLE .. 

(FE) (MCC) O.K., I WAS OFF LINE TALKING TO SOMEBODY ELSE, BUT I 
UNDERSTAND THE SURVEILLANCE SECTION IS PRETTY COLD? 

(MCC) (FE) YEAH, SOMEBODY CALLED UP AND SAID THEY'RE GETTING 
(COLD). 

cou UI-3 (?COUGAR, COUGAR?} ((l-2G)). 
UI-3 cou (?COUGAR?). 
UJ-2 (MCC) O.K. 

(MCC) (FE) ((XlvVFADES IN)}SO JUST TO LET YOU KNOW, I'M TRYING 
((XlvVCUTS OUT)) COMFORTABLE. 

0720 UJ Ul ((1M/KEYED MICROPHONE)) 
Ul Ul (?COPY?}. 
UI UJ ((2-3G)). 

Ul-3 (COU) (3-40) (?SPOILER FOR YOU?). 
(lvlCC) (FE} IF YOU COULD COOL THE .... 
(FE) (!>1CC) ((CONTINUES FROM PREVIOUS TRANSMISSION}) ... THE FRONT 

SECTION ... 
(MID) (COU) (?HAVE COUGAR READBACK?). 
(MCC) (FE) ((COI'-.'TINUES COOLING DISCUSSION)} ... THE FRONT SECTION ... 
(TJG) COU COUGAR HAS HIM LOUD AND CLEAR. 
DOG (TIG) LOUD AND CLEAR. DOG, SAY AGAIN. 
(TIG} COU COUGAR. MEET YOUR TANKER (?AT SOUTH?) SPOILER40. 

((COUGAR MAY BE RELAYING COMMANDS OR HA VD-IG COMMANDS RELAYED)) 
(lvfCC) UI-2 ((XM/BLKD)) .. TW' WEAPONS BIN. 
(MID) (TIG) TIGER. 



TI'\IE 

0720 
(coni ) 

0721 

0722 

0723 

OiH 

0725 

TO 

(MCC) 
UJ--1 
UI 

Ul--1 
DUKE 

(MCCJ 

UI-4 

FID 

UI-5 
UI-5 

(FID) 

(PL'MA-22) 
Ul 

cou 
U1 

Ul 

(TIG) 
SD 

ASO 
(SD) 

• , . 
i. • 

AUDIO TR-\CK TRANSCRIPT 

FRO'l 

Ui-i 
(l\1((1 

Ul 
(MCCJ 
(COL') 

tn-t 

(MCC! 

lJl-5 

(FID) 
(F/D) 

lJl-5 
?Pillv!A ·I P 

lJl 

U1 
cou 

TlG 

Ul 
ASO 
SD 

(ASO) 

(CO.~TI~t:EDJ 

TEXT 

\'.'EAPO~S BIN IS l\!ID-SECTIOK 
~0 I DON'T BELIEVE SO 
<0--IG)) 
RJGHT NE:>..'T TO.---
WEASELS COM!!'<~ OUR ACTIVE 

YEAH. THE C.S.O AREA Al-.1) THE CD.t.H. IS IN FRO:-.'T OR 
FORWi.JtD. AS.T.'S A~'D W.D. 'S ARE !\liD. AJ','D THE CREW REST 
AREA IS THE AFT. 
THE lvliD-SECTlON THERMOSTAT IS l'-<1:XT TO 0721 TilE AO.'S 
((CORRECTS)) A.S.O.'S SCOPE. WE CANT ALK ABOlJT THIS 
LATER. 

FLIGI-IT DECK. IS EVERYBODY 0:--: HEADSET" 

AFFIRMATIVE. 
AFFlRM{A TIVE) (( WEAKER. DIFFEREl\1 SPEAKER 0~ FLIGHT 
DECK)). 
COPY. 
(?PlJl\lA-ONE-Ol\10 PUSH TEN°). 
((KE)10D MlCROPH0)',10 01\'L Y)). 

COUGAR ((~'VI/G)) Ol\10-0)','E ((2-3G)). 
COUGAR 

TIGER (Xl\!JG) SPOILER ZERO-TWO-ZERO (Xl\1/G) LOW Al'\;LJ 
SLOW. 
((3--lG)). . 
((CALLS)). 
((A.'lS WERlNG ASO)). 
r10AH. THE VlDEO-CAM IS STILL RlJl'·iNING. \VE CA. 'i TUR.."J IT 
OFF NOW. THEY'RE OlJT OF THERE. 

(ASO) (SD) SAY AGAIN. . 
(SD) (ASO) THE VlDEO-CAM IS STILL RUNNING Bul THE TURKS LEFT. 

(ASO) (SD) OK. 
(( VJDEO TAPE APPEARS TO HAVE BEEN TURNED OFF HERE FROM 0725 TO 0727. TAPE IS TlJR.l\'ED 

U1 
Ul 

ON JUST PRJ OR TO NE:XI TRANS!\IISSION )) 
UI-6 TUR..'-1 (?0FF/ON°) THE TAPE. 
Ul ((1·2G/DlSTORTED/ClJT OFF)) 

I . 



• 
TI~1E TO 

0728 ::r 
Ul 
UJ 
Ul 
UJ 
UI 

EAG-1 
(TIG) 

• 
AUDIO TRACK TRANSCRIPT 

FROM 

UI 
UI 
Ul 
Ul 
UI 
UI 
UI 

cou 

(CO:iTI~UEO) 

TEXT 

(?RADAR'S STILL TRACKING?). 
(?TWO HINDS?). 
(?HIND?). 
(?UP.TIERST ANTI A HlP?) 
(?COPY COUGAR?)?? 
SAY AGAIN. 
((WEAK CALLIBLKD BY NE)I.! TRANSMISSION)) 
COUGAR COPIES, (?HIP?). 

08!0 ((TAPE SIGNAL CHARACTERISTIC CHANGES AT TillS POINT)) 

0811 ((ltv!/G)). UJ UI 
UJ Ul 
Ul COU-M 

DOG DUKE 
cou RAI-l 

(RAI-l) cou 
(RAI-l) cou 

Ul cou 

((ltv!JG)). 
((EXTREMELY WEAK CALL AT END OF PREVIOUS 
TRANSMISSION.)) 
((CALLS, PARTIALLY BLOCKED BY NEXT TRANSMISSION.)) 
RAIDER-I, BACKUP FREQ(UENCY) 
SURE, JUST A SECOND. -
COwGAR COPIES. 
COUGAR PICTURE, A SINGLE GROUP, SPOILER, 170, 15. 

cou UJ 0&12 OK, GIVE li-1E AN ARROW THERE. 
COU-M 
(COU) 

UI 
Ul 

(CALL) (Xtv!JEXTREli-1ELY WEAK). 
ALPHA, THE BULLSEYE, 340 (?AT'/) 20. 

(TIG-2) TIG 0813 HOT RIGHT. 
(T!G) (TlG)-2 TWO. ((ACKNOWLEDGING COMMAND FROM LEAD)). 

(TIG) cou 0814 PICTURE A SINGLE GROUP, SPOILER, 180, 12. 
(COU) 
(TIG-2) 
(TIG) 

cou 
CHE-30 
(COU) 

(CHE-30) 
DUKE 
DOG 

(DUKE) 

TIG 
TIG-1 
cou 

CHE-30 
cou 

(CHE-30) 

Ul 
tv!JD 

DUKE 
(tv!JD) 

TIGER ((ACKNOWLEDGING)). 
BUDDY SPIKE, 2-7-0. 
PICTURE A SINGLE GROUP, SOUTH, SPOILER, 15. 
((VOICE AUDIBLE IN BACKGRO\Th'D)) . 
((CALLS)). 
LOUD AND CLEAR. 
((POSSIBLE FOREIGN Lk'<GUAGE)) .. (?MISSION HOTEL-ALPHA· 
YANKEE?) 
((POSSIBLE FOREIGN LANGUAGE)) 
DUKE. MAD DOG ((CALLS)). 
(THIS IS) DUKE, DUKE, (MAD) DOG GO. 
AS ABHORRENT AS IT MAY BE TO YOU, YOU MIGHT WANT TO 
START WRITING DOWN SEQUENCE OF EVENTS AND THINGS 
LIKE THA LJUST SO YOU CAN HAVE lT AVAILABLE WHEN YOU 
COME DOWN 'CAUSE TIIEY'RE OBVIOUSLY GONNA ((SIC)) 
WANT IT. 
(( VIDEOTAPE TIME JUMPS BACK TO 0732 HERE)) 

I 



• 
TIME TO 

0732 UJ 
UI 

SAV-OPS 
ASO 

(fC-N) 
(ASO) 

SAV-OPS 
(fC-N) 
(ASO) 
(ASO) 
MCC 

UI 
PUM-22 

(PUM-22) 
cou 

(PUM-22) 
(COU) . 

SAV-OPS 

0733 TC 
RO 

(MCC) 
(MCC) 

Ul 
ASO 
Ul 

(TC) 

(ASO) 
PUM-22 

MCC 
(RO) 

0734 (COU) 
(COU) 

(PUM-22) 
UI 
UI 

• 
AUDIO TRACK TRANSCRIPT 

FROM 

Ul 
cou 

COU-M 

ASO 
(fC-N) 

COU-M 
(ASO) 
(TC-N) 
(TC-N) 
(F/D) 

(ASO) 
cou 

(COU) 
PUM-22 
(COU) 

(PUM-22) 
COU-M 

ASO 
MCC 

(RO) 
(RO) 
Ul 

(fC) 
Ul 

(ASO) 

(TC) 
(COU) 

RO 
MCC 

PUM-22 
(PUM)-22 

(COU) 
(ASO) 

Ul 

(CO;.;Tir<UE!J) 

TEXT 

(!MIG). 
STANDING BY. 
((CALLS)). 
TC-NA TO ((CALL)). 
((FOREIGN SPEAKER CALLING ASO IS HOST NA TJON. 
CONTROLLER)) 
(ANSWERS CALL). 
TRACK NUMBER KILO KILO 126 IS UNKNOWN. 
((SAME FOREIGN SPEAKER)) 
((CALL)). 
KILO KILO 1-2-6? 
COPY. 
NEAR KILO KILO ZERO ((CUTS OUT)). 
YOU MIGHT WANT TO WAIT UNTIL WE COME OUT OF THIS 
TURN. 
O.K., JUST A MINUTE. 
CONFIRM WORKING WEST. 
THEY'RE COMING AROUND THE (XM/CUTS OUT). 
COUGAR, PUMA-22 DID YOU CALL? 
YEAH. I'D LIKE YOU TO WORK WEST ... 
((l-2G)). 
((CALL)). 

WE DON'T KNOW RIGHT NOW. 
AND RO, MCC, WE STILL DON'T HAVE ANY CONTACT WITH 
THEM. WE NEED TO PASS THAT. WHAT'S THE STAT'US OF THE 
OTHER SA TCOM. 
I'LL HAVE TO WAIT FOR THE C. T. TO COME UP HERE. 
THAT'S THE GOOD SA TCOM THAT YOU HAVE ... 
((1-2\VK)). 
I FOUND ARROW. 
(?Al'N STATION, ANY STATION?) ((THIS TRANSMISSION IS 
SIMULTANEOUS IN BACKGROUND OF CONVERSATION 
BETWEEN TC AND ASO)) 
O.K., I, I DON'T.. WE DON'T KNOW WHO THAT IS, BUT WE'RE ARE 
LOOKING: 
COPY. 
PUMA-22 CHECK (?PAIRING?). 
STAND BY, I'LL TRY TO RETUNE. 
((ACKNOWLEDGES)). 

PUMA-22. GOOD (?PAIR?). 
AND (PUMA)-22 LEVEL (3-4G/BLKD). 
(2-3G/BLKD) GET AN ALTITUDE. 
(2-3G!BLKD) I'LL CHECK YOUR (?NA-v"'i) 
(l-2G/BLKD). 

u 



• 
TBIE TO 

0734 (ASO) 
(cont.) (PUM-22) 

UI 
(COU) 

UI 
Ul 
UI 

(COU) 
(PU:M-22) 

cou 

0735 MCC 
Ul 
Ul 
UI 
UJ 

COU-M 
cou 
(TIG) 
(COU) 
(TIG) 
cou 

(COU) 
(MCC) 

(?SA V -OPS?) 
SUR 

(MCC) 

0736 MID 
Ul 
SD 

(AOR) 
(SD) 

(AOR) 
UI 

(AOR) 
(SD) 
(SD) 

(AOR) 
Ul 

• 
AUDIO TRA.CK TRANSCRIPT 

FROM 

Ul 
(COU) 
(ASO) 

(PU!'vl)-22 
(ASO) 

Ul 
(ASO) 

(PUM-22) 
cou 
(TIG) 

(RO) 
(ASO) 

Ul 
(TIG) 
TIG 
UI 

TIG 
(COU) 
(TIG) 
(COU) 

UI 
(TIG) 
(RO) 

Ul 
MCC 

(SUR) 

DUKE 
UI 

AOR 
(SD) 

(AOR) 

(SD) 
Ul 

(SD) 
(AOR) 
(AOR) 
(SD) 
Ul 

(CO,..,TI:-.'UED) 

TEXT 

(2-3G/BLKD) (?DO YOU WANT?)? 
((XIv!/BLKD)) AND ANY OTHER INFORMATION. 
PROBABLY ABOUT AZERO-Nil\13 .. 
TWO-TWO (2-3G). 
... TO ABOUT A .. 
(?RADAR'S) (3-4G). 
... THREE MA YBE .. TWO-TWO OR TWO-THREE? 
ROGER STANDBY. 
O.K., ASK HIM FOR AN ALTITUDE SIR 
((!MIG)) SPLASH TWO HINDS. 

OK MCC, TRY SATCOM AGAIN. 
PERFECT. 
((XMIG)) CHECK THE ((XM/WK)) RADIO ((J-2WK)). 
(?RAIDER?). CHECK THE (?PICTURE?) ((1M)). 
TIGER. 
((WEAK CALL)) 
GO AHEAD. 
((3-4G)). 
SAY AGAIN. 
SAY ALTITUDE OF ENGAGE, ALTITUDE OF ENGAGEMENT. 
(XM!WK) SIGNAL CHECK. 
BELOW 500 FEET. 
STANDBY SIR We'RE CHECKING THE OTHER SET 
((XM/G/BLKD)) SIGNAL CHECK. 
LET'S KEEP AN EYE ON IRAQ. THEY MAY TRY TO HAVE SOME 
KIND OF RESPONSE. 
ROGER THAT. 

(CALL). 
((I-2M/GIWK)). 
((CALL)) 
GO AHEAD. 
YEAH. CAN YOU HAVE THE R.O. CHECK MY ALPHA (?PUSH?) 
REAL QUICK. I'M GETTING SA VVY-OPS CHECKING IN ON 
SATCOM. 
YEAH, I'VE GOT THE SAJwE UP HERE. WE ((XM!G/BLKD)). 
((XM/G)) DO YOU NEED ((2-3M/G)). 
YEAH. HOLD ON. 
O.K. 
((Hi\1/G)). 
YEAH. 
(?VIKING CHECK?). 



• 
Tfi\TE TO 

0737 UI 
SD 

(AOR) 
cou 
(TIG) 
(COU) 
(TIG) 

UJ 
UJ 

TIG 
UI 

TIG 
(COU) 

0738 SAVY-OPS 
(TIG) 
cou 

(SAVY) 
(TIG-2) 
(COU) 

(SAVY-OPS) 
DOG .. 

(TIG-2) 
(SAVY-OPS) 

UI 
SD 

0739 UJ 
SD 

(AOR) 
TIG/RAI 
(COU) 
(COU) 

UI 

UI 
UI 
UJ 
UJ 
UI 
UI 
UI 
UI 
UI 

SAVY-OPS 

• 
AUDIO TRACK TRANSCRIPT 

FROM 

l:! 
(AOR) 
(SD) 
(TIG) 
(COU) 
(TIG) 
cou 

UJ 
UI 

(COU) 
UI 

(COU) 
TIG 

(COU-M) 
(COU) 
TIG-2 

(COU-M) 
cou 

(TIG-2) 
(COU-)M 

cou 
(COU-M) 

(COU) 
UJ 

UI 
(AOR) 
(SD) 
cou 
RAJ 
TIG 
UJ 

UI 
UI 
UJ 
UI 
UJ 
UI 
UI 
UI 
UI 

COU-M 

TEXT 

TWO. 
OK., SD. 

(CONTINUEIJ) 

COPY, WE'RE CLEAR ON IT. 
((I-2M/G)) THE COORDINATES? 
NEGATIVE. SAY AGAIN COORDINATES. 
THE FIRST HIND, COORDINATES N36.469 , E44.043 . 
COUGAR COPIES. 
((I-2M/G)) SAY STATUS. 
((2-3M/G)) (?ON TWO?). 
((CALL CUTS OUT)). 
WANT TO TRY? 
RAIDER IS ((I-2M/G)) POSITION, 15. 
TIGER IS CONTACT. 

SAVVY -OPS ((CUT OFF)). 
((2-3M/G)). 
((CALL)). 
((BUill BY NEXT TRANSMISSION)) .. MIKE .. 
GO AHEAD. 
COORDINATES .. (N)36.451, (E)44.052. 
((XM/BLKD BY PREVIOUS TRANSMISSION)) .. PASS ON TO MAD 

COUGAR COPIES. 
.. ((CONTINUES FROM ABOVE)) .. HIND HELICOPTERS. I REPEAT, 
TIGER SPLASH TWO HIND (IM/BLKD) TIME 07:30. 
(?CONTACT?), ONE APIECE THERE. 
((XMIG/DISTORTED)) COORDINATES ((I-2M/G)). 

((XMIG)) 
YOU ON HAVE-QUICK WITH THOSE TIGERS? 
THAT'S AFFIRM(ATIVE). 
TIGER/RAIDER, COUGAR (?PICTURE CLEAN?). 
RAIDER ((ACKNOWLEDGES)). 
TIGER ((ACKNOWLEDGES)). 
((l-2MIBLKD BY PREVIOUS TRANSMISSIONS)) READ YOU LOUD 
AND CLEAR. 
YEAH, IT'S (?ON THIS ONE?). 
COPY. 
((XM/G/DJSTORTED)). 
ROGER. 
(?!NEED THE?) (( BLKD BY BELOW)). 
((I-2M/ POSSIBLE FOREIGN LANGUAGE)). 
YEAH KIND A. ((SIC)) 
LET ME CALL YOU SLUGGER. 
O.K. 
((CALL BLOCKED BY NEXT TRANSMISSION)). 

I . 
_) 



• • 
AUDIO TRACK TRANSCRIPT 

(CO:-<Tl;>;UEJ)) 

TJl\IE TO FROM TEXT 

0739 MCC UI (? ART?)'S OFF HEADSET. 
(cont.) UI UI ((I-2M/G)). 

(SD) UI (1-2M/G) (?ART'S) OFF HEADSET. 
UI (SD) COPY. 

DOG DUKE ((CALL)) 

0740 cou SAVY-OPS COUGAR, SA VVY-OPS RADIO CHECK. 
SAVY-OPS cou ((BLOCKED ANS\VER)). 

cou TIG COUGAR, TIGER ((CALL)). 
(TIG) cou COUGAR ((ANSWERS)). 
(COU) (TlG) THAT'S PUMA-22 WITH THE (IMIG)(?AR.?). 
(TIG) (COU) AFFIRMATIVE. 
(COU) (TIG) ((Xlvf/GIVERY DISTORTED)) EARLY. 

SAVY-OPS (COU-M) ((BLOCKED BY PREVIOUS TRANSMISSION)). 
(TIG) cou COUGAR COPIES. 
(TIG) UI (?RADAR?) COPIES ((2·3MIG)). 

UI TIG TIGER ((ACKNOWLEDGMENT)). 
UI Ul ((XMIGIBLKD)). 

(TIG-2) - TIG TIGER (?TURNING?) LEFT. 
VIK cou VIKING, COUGAR, CONTACT. 

0741 SAVY-OPS cou SA VVY;OPS, COUGAR ON MIKE, HOW COPY? 
SAVY-OPS cou SAVVY -OPS, SAVVY -OPS, COUGAR ON MIKE .((BLKD BY NEXT 

TRANSMISSION BUT CONTINUES )) .. 
Ul Ul O.K. WE CAN PROBABLY TURN THE RECORDER OFF. 

(SAVY) (COU-M) ... ((CONTINUED FROM ABOVE)),.PLEASE PASS TO MAD DOG 
((XM/CUTS OUT HERE)). 
((RECORDER APPARENTLY SHUT OFF UNTIL .. )) 

0757 UI UI FLYING SIX PUMA, CHECK (?PAIRING?). 
Ul UI ((I-2M/G)). 

0758 UI cou SINGLE GROL'P, SOUTH, SPOILER 15. 
DOG DUKE ((CALL)). 

DUKE (MID) GO DUKE. 
cou (?LIO?) COUGAR (?LION?) REPEAT (I MIG). 
(LIO) (COU) YEAH, REQUEST CHECK SQUAWK. 
(MID) (DUKE) ((XMIBLKD)) !DEA .. BUT GOING INDIRECT ((XMIBLKD)) 

(?LI0-6?) (COU) NEGATIVE SQUA\\IK AT THIS TIME (?LION-6?). 
(COU) (LJ0-6) ((3-4M/G)). 
(LIQ-6) cou (?ACKNOWLEDGES?). 
(DUKE) (MID) ROGER. WE WANT THE RECCE TO GO OVER AND TAKE A 

PICTURE, AND WE ALSO WANT THEM TOT AKE A LOOK 
((Xlvf/CUTS OUT)). 

UI cou COUGAR. GROUP SOUTH ( 1 lVVG) .. SOUTH SPOILER 12. 

i ' 
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TIME TO 

0759 AOR 
(SD) 

(AOR) 

(SD) 
SD 

UI 

0&00 TIG-2 
(TlG-1) 

UI 

0801 

• 
AUDIO TRACK TRANSCRIPT 

FROM 

(SD) 
AOR 
(SD) 

AOR 
? 

(SD) 

(TIG-1) 
(TIG-2) 
cou 

(CO:>Tr;-;UE!J) 

TEXT 

((Y.I.:IBLKD BY ABOVE)) DID YOU COPY THAT? 
(( ACKNOWLEDGES)). 
OK WE WANT THE RECCE BIRD TO GO AND SEE IF THEY CAN 
TAKE SOME PICTURES Al\'D ALSO LOOK FOR SURVIVORS. 
((ACKNOWLEDGES)). 
(?TANKS?), I'M GONNA ((sic)) PUT IN A COUPLE OF SPECIAL 
P0!]',1S AT THOSE COORDINATES. I'M GONNA MAKE THEM 
H.N. 's ((HOSTILE NEL'TRALIZED)), THE LITTLE RED SQUARES. 
THAT WOULD BE APPROPRIATE, HOSTILE NEUTRALIZED. 

WHAT'S YOUR TOTAL? 
23. 
COUGAR SINGLE GROUP, SOUTH SPOILER 15. 

END OF TRANSCRIPT 

I 



. . . . . . . . . . . . . . • • . . . . . . . . . . . . . . 
el#l. result .............. . . . . . . . . . . . . . . 

cou co urn duk rr.cc · md rw sav 
1.0636 1.0000 l. 0797 1.1441 1. 0622 l.OC84 1.0231 /roo u2/no:.-m/osi/res8/el*:.acc.res 
2.7181 3.8424 1.0000 1. 0127 2.3257 2.2448 2.8146 /roo_u2/no:::m/osi/resS/elii 1. cep. res 
1.0267 l. 0298 1.0834 1. 087 5 1. 0456 1. 0291 1.0000 /roo t;.2/norr:-Josi/res8/e1# 1. de:!.. ~es 
1.1405 1.2754 1.0387 1.6942 1. 0622 1.2592 l.OOOO /roo -u2/r:orm/osi/res8/el#l.rst.res -2.5286 3. 4283 1. 0000 1. 004 6 2.1755 2.0952 2.5414 /roo u2/nor:n/ os.:../ res8/ e 1 # 1 . v;.:_:~. res -
.i. 4774 10.5758 5.2019 5.9431 7. 6712 7.6373 8. ~; 92 

First choice : duk 
Second choice: mcc 
Third choice : rw 
............... . . . . . . . . . . . . . . 
e1#2 .result ....... ' ...... . . . . . . . . . . . . . . 

cou co urn duk r..cc md rw sav 
l. C634 1.0000 1.0795 1.1440 1. 0621 1.0084 1.0230 !roo ~2/ncr7../osi/res8/e1#2.acc.res 
2.7180 3.8423 1. 0000 1.0127 2.3256 2.2447 2.8145 /roo=u2/norm/osi/res8/el#2.cep.res 
1. 0267 1. 02 98 1.0835 1. 087 6 1.0456 1. 0291 1.0000 /roo u2/norm/osi/res8/e1#2.del.res 
1.1404 1. 27 54 1. 0387 1.6944 1. 0622 1.2591 1. 0000 /roo -u2/norm/osi/res8/e1~2.rst.res 
2.5285 3.4281 1.0000 1. 0046 2.1755 2.0957 2.5413 /roo -u2/norm/osi/res8/el#2. win. res 
8.4770 10.5756 5.2017 5.9431 7. 6710 7.6370 8. 37 88 

First choice : duk 
Second choice; mcc 
Third choice : rw .............. . . . . . . . . .. . . . . . 
eH3.result .............. . . . . . . . . . . . . . . 

cou coum duk mcc md rw sav 
1.0634 1. 0000 1.0795 1.1439 1. 0621 1. 0083 1. 0230 /roo u2/norm/osi/res8/e1#3.acc.res 
2. 7180 3.8422 1:0000 1. 0127 2. 3256 2.2447 2.8145 /roo-u2/norm/osi/resB/el#3.cep.res 
1. 02 67 1.0299 1.0835 1. 087 6 1. 0457 1.0291 1.0000 /roo-u2/norm/osi/res8/e1#3.del.res 
1.1404 1.2754 1. 0386 1.6944 1.0621 1.2593. 1.0000 /roo-u2/norm/osi/res8/e1#3.rst.res 
2.5285 3.4280 1.0000 1. 0046 2.1754 2.0957 2.5413 /roo=u2/norm/osi/res8/eli3.win.res 
8.4768 10.5754 5.2016 5.9432 7. 6709 7.6369 8.3787 

First choice : duk 
Second choice: mcc 
Third choice : rw .............. . . .. . . . . . . . . ~ .. 
elJI.4. result .............. 

• • • • • • • • • • • • • 0 

cou co urn duk mcc md rw. sav 
1. 0658 1.0000 1.0805 1.1467 1.0664 1. 0115 1.0257 /roo u2/norm/osi/res8/e1#4.acc.res 
2. 7193 3.8444 1.0000 1.0128 2·. 3266 2.2455 2.8157 /roo -u2/norm/osi/res8/el#4.cep.res 
1. 0245 1. 0277 1.0815 1.0866 1.0445 1.0270 1.0000 /roo _u2/norm/osi/res8/el#4.del.res 
1.1427 1.2762 1. 03 91 1.6943 1. 0646 1.2615 1.0000 /roo u2/norm/osi/res8/e1~4.rst.res 
2.5295 3.4298 1.0000 1.0046 2.1763 2.0964 2.5422 /roo =u2/norm/osi/res8/e1#4.win.res 
8.4819 10.5781 5.2010 5.9450 7.6784 7.6420 8.3835 

First choice : duk 
Second ChOl.C€! mcc 
Third choice : rw 

J 



• 
EQUIPME:>!T; 

APPEI\'DIX C: AUDIO RETRIEVAL 
STEP-BY-STEP PROCEDURES 

2 Panasonic AG • 1960 Vidoo Casse"; :~~.corder (VCR) ..... VHS Format 
l'vlagnet 
:f\.1ounting Hardware for Positioning Magnet inside VCR 
TASCAM DA - 30 Digital Audio Tape (DAT) Recorder 
SONY 19" Color Monitor 

PROCEDURES: 

• 

NOTE: Until this attempt, this set of procedures had only been accomplished with audio tapes. 
Although this is a video tape, the procedures are generally the same. Both audio and video tapes 
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 iri 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 audio in 
an attempt to strip out the old recording. To do this. all audio is 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 tape. With magnetic fields and tape 

dynamics, old particles actllillly 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 to 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 signals that are available. If record levels are of sufficient 
amplitude, information should be audible. 

SUNDAY· 22 May 94 

I. 1200- 1400: Make copy of original tape 
a. Original tape labeled ..... 'Original AWACS Video Tape· 14 Apr 94" 

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 • S minutes duration. 

Record known audio 
Re-rt.::od ,:.ver a portion of the known data 
l-<.t:l,ca,t 2 tv :; times 
Verify 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 
c. 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 position 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 foliows: 
1. 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 I (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, rio recording takes place. 

iii. Track 2 (labeled AI) does not pass across a second erase head. 

COl'iTROL TRACK 

VIDEO INFORl\IATJON 

AUDIO Il'iFOR,\IATION 

Figure I. Video Tape Recording Characteristics and Track Information 

MONDAY - 23 May 94 

I. 0700 - 0930: Set up all equipment 
a. Connect VCR to DAT 

Load DAT with blank tape for recording and play back 

I 

A2 

AI 

A DAT recording will be the data used for manipulation once all over recorded data is 
erased. 

b. Verify DAT records from VCR input 
c. 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 ,.,jJJ be lost due to a loss of 
sync~ .. (l,·,ization 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 these 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 (i.e. 0810-0814 audio) · 
c. Same tape passed through again 

Re-recorded audio was considerably lower in amplitude. 
Still 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 lime (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 ~een accomplished with video tape 

media. 
b. Previous allempls at retrieving audio from audio casseue tapes was successful. This should have 

followed in the same vein. 
c. 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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TABN 

TRANSCRIPTS OF RECORDED COMMUNICATIONS 

N-I UH-60 Black Hawk 88-26060 

(This tab not used) 

N-2 UH-60 Black Hawk 87-26000 

(This tab not used) 

N-3 E-3BAWACS 

N-4 F-ISC 79-002S 

N-S F-ISC 84-002S 

(This tab not used) 

• 

I 

N-I 

N-2 

N-3 

N-4 

/ l 
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TRA'\SCRIPT OF VIDEOTAPE 

AIRCRAFT 79-0025 
{TIGER 2) 

APRIL 14. 1994 

(Tape stans with inaudible comment) 

FLIGHT LEAD 
(Tiger l) 

WINGMAN 
(Tiger 2) 

FLIGHT LEAD 

COUGAR 

FLIGHT LEAD 

WINGMAN 

FLIGHT LEAD 

WINGMAI'\ 

COUGAR 

FLIGHT LEAD 

WINGMAN 

FLIGHT LEAD 

WINGMAI'\ 

FLIGHT LEAD 

WINGMAN 

Tiger I. splash one Hind. Tiger 2, you "reengaged with the second 
one. He's off my nose two miles, right past the fire ball. Two, call 
in. One's off left. 

In hot. 

Copy. Tiger l, splash one Hind. Tiger 2 is engaged. Cougar. 

Cougar copies. Splash one Hind. 

He's in a left-hand turn, low. 

Tiger 2, splash second Hind. 

Splash two, Tiger 2, come off south. 

[Offensive Remark Deleted] 

(Inaudible) Hind. 

Say again? 

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

One is master arm safe. Visual... right side .. tactical... .... climb. 
(PAUSE) I never got my tape off. 

I got it. Don "t worry. Two, I'm blind, passing 11. 

Okay, coming under your nose. Check right to 240. 

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 

FLIGHT LEAD 

WINGJ\1AN 

FLIGHT LEAD 

WINGMAK 

(TAPE OFF) 

(TAPE ON) 

WINGMAN 

FLIGHT LEAD: 

• 
Two, posit. 

Coming off ... right. (PAUSE) Two's coming in behind you. 

(Inaudible) (possibly "Cougar, Raider Flt ... ")Detroit, picture. 

Raider, Cougar, picture clean. (PAUSE) Tiger 

Cougar, Tiger, go ahead. 

Say altitude of splashed bandits. 

Say again. 

Say altitude 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]. rm 
going to get the ... (PAUSE) .... There's one of them. Here comes 
the second one. 

And Two, One's in behind you. 

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

Long estimate 364 5 4403 5. 

Tiger Two's, visual, in the aux. 

Okay, reading out Mark J 3645 J 44052. 

One's pulling it back 7,000. 

I 

·' 
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WEZEL Wezel checking (Inaudible word) 

COUGAR Wezel, Cougar, radar contact 

WEZEL Wezel, Detroit. 

COUGAR: Cougar, picture clean. 

FLIGHT LEAD Tiger. 

(TAPE OFF) 

(TAPE 0"1) 

WlNGtv1AN 

COUGAR 

WINGMAN 

CLAW FLJGHT: 

FLIGHT LEAD: 

(TAPE OFF) 

(TAPE ON) 

WINGMAN 

(Talking to tape) Okay, tape's coming back on. 

Cougar, picture clean. 

(Talking to tape) Turn down the radio here .. 

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

As we approached the Gate, I picked up a helicopter tracking 
north westbound. I could tell it was a 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 initially 
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 aVID as briefed .. I did an S-turn back 
behind him. He came down and went for an ID on the helicopters. 
Initially, he called it a Hind. Then he says--No, it's a Hip. He 
says--Negative, it's a Hind. And about that time he's .... 

Tiger, Claw. 

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 



• 

TAPE ENDS 

• 
through, made the initial pass, called them initially Hinds and said­
No, Hip, then came back and said--Confinn Hind. I was looking 
dov.n. I did not go as low as he did on that initial pass. I was 
looking at shadows. It appeared to be a Hind to me. As I pulled 
off, he confinned they were Hinds. He made the call "Hind", 
talked to AWACS, came back around. He circled to the south. I 
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 east to west·· 
excuse me, once to get a mark west to east; the second time to get 
a mark, look at the v,Teckage 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, I can confinn that what I saw appeared to be a Hind and that 
[FLIGHT LEADJ was close enough to eyeball it and see that they 
had ordnance on the wing stations. Tape's coming back off. 

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. 

~""'" Ch.;i,.r,;] 
MAUEN A. NATION, DAFC 
Court Reporter 
Incirlik Air Base, Turkey 

' .. 
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TABN 

TRANSCRIPTS OF RECORDED COMMUNICATIONS 

N-1 UH-60 Black Hawk 88-26060 

(This tab not used) 

N-2 UH-60 Black Hawk 87-26000 

(This tab not used) 

N-3 E-3BAWACS 

N-4 F-ISC 79-0025 

N-5 F-15C 84-0025 

(This tab not used) 

• 

I 

N-1 

N-2 

N-3 

N-4 

N-5 




