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0« MAY m
AMSEL-RD-NV-SE-EWD (SFAE-AV-AEC/25 ApPY 1994) (70-1ir) 1st End

Mr. R. Paolella and Ms. P. Lum/x44697 and X43211
SUBJECT: Failure Analysis on crash Damaged Electronic Equipment

pirector, Survivability Equipment Division

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

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

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

a. The subassembly and the remaining attached parts, motors,
encoder discs, start relay EMI f£ilter, harnesses, lower portions
of source, and modulators were purnt 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.

£. There was no operator control unit.

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

CERTIFICATE :
[ certify that T am the Records Custodian for the Accident Investigation Board j;
convened 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 {his is a true and accurale copy of |-
the record which is kept in my records system.

) T
I5 My 2 WILLIAM L HARRIS, Capt, USAF, MSC
Dal Evidence Custodian, Incirlik Air Base, Turkey




AMSEL-RD-NV-SE-EWD (SFAE-AV-AEC/25 Apr 1994) (70-1r) 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 P0OCs for this action are Mr. R. Paolelia and Ms P.-Lum.

5. CECOM Bottom Line: THE SOLDIER.

L ©D, G

ROBERT W. AUMUELLER
/ﬂuﬂoirector
Ssurvivability Equipment Division
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HEACCAUAATERS. V) ARNY COMMUNCATICHSELEETRONICT COUNMAND
AE3LARCH, DEYILOPMEWT & THCINFERING CENTER
MGHT YFOW 3 TLACTAONE STNSONS DIAESICAATE
- FORT MONMOU IR, BUY JEASDY 27702-5206

REAMY 10
ATTEHTON QF

12 WAY {934
AMSTL-RO-NV-SZ-RFC!  (70-1x)

NOLRANDUM FCR Comarder, RU=ARC, ATTN: SPAE-AV-AZC (Col. Thams E. Rodnkebar)
: 4300 Goedfellew Blwd., St. Lowds, MO 63120-1798

SUATECT: Failire Amalysis cn Crash Dawaged Electrcnic Bquipment

1. The failure investicaticn on tho CP-1597/AFR-39 (V) Digital Precesser from
Alrewast Taill Nugher 88-26060 has boon copletad., Dia to the severe corditien
of the procossar, cperaticn cculd not ba verified. The report rotabock with
photographic illustraticns iz available upen requast. | A krief summary
cutlinirg the plan of action ls providad below.

. j H
2, The unit from alrcyafl tail mmker 60 was carafully dlamantled and key
compenent (i.e. wltraviolst Programmabla Read Only Hemory {UVPRCHs) ard
Plactrenically Erasable Programmable Read Only Memary : (REPRCMs) ) intagratod
circuits (ICs) were axtractad, This cparation was perfonmed in a diffarent
parmer frem that of the procssscr in aircraft tall mumber §7-26000, in attampt
to detarmine the Cperational Flight Pregram (OFF) and Emitter Idantificatien
bData (EID} Softwece varsions of the procesaor.

3. Due to the cordition of tha processor waussd by intsnse heat the PRGME ware
fuzed to each of their respactive circuit card assembliss. Extricaticn frvm
mmmmmwmianymmwmmmmom, in
lien cuthing the pins on sach IC.

4. In crder to resd the contants of memory of sach If:, tha chipa were directly
placed on the appropriats DATA I/O eternal interface ndaptar. The DAt 1/0
was interfaced remotaly with a Perscral Conguler (PC) loaded with PROMLDK
Eoftware.

5. 'Tha checksms for two programmable devicss ¢n CCA'AS (2 and Ul2) ware
succensrully receawred, Based on tha recovered checksums matching that of
known chacksums for OFP 20.9, there is a hich degres of probability that the
alrcyaft was equipped with the corvect version of wdtating software for the
AN/AFR-35A (V) 1.

6. Ammmmmmmemmi@mwmm
unsuocessiul . 'Ih:h;zrimry causa of failure of the 13 was & direct result of
ﬂf;in:umm haat ch led to tha melting of semiconductor/confogmal coating
ma . i

6. Basad ¢n shadowing effects as a result of a fire, it can be deteymined that
& label/sticker wag located on the Ussr Data Module (UIM) cover at the time of
the crash. It is the cpinicn of the writar that the lebel was most probebly
the contidantial idantificaticn label on the UL cowver,

i
15 ?ff/
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12 MAY 1994

AMSEL~RO-HV-SE-RFQH :
SURTECT: Failure Amalysis on ash panaged Electronic Eipment

7. Based ch the OFF version boing identified as wraicnzo 9, intersystem
pparation and knokn campatibilitiss between OFP and EID softsare vepaions, and
ﬂ-mprmorasmawingerfecttrmabxmdcatidentia‘ label, tha EID

dataprugrmmmm»asmstpmk»»lymMSWOU

B, For furthar information please contact Mr, Jdhn Reilly, at oammarcial ($08)
544-2917, DS 995-2917 located at Night visian & Blectronlc Sermcrs
Directcrate. ;

9, CPCCM Bottom Line: THE SCIDIER.

/

i éﬁéﬁt‘mu&m

Sln'vi\rahil.ity Equ:lpnfmt ‘Division

4
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DEPARTMENT OF THE AlR FORCE

HEADQUARTERE ASRONAUTICAL SYSTEMS CENTTR (AraC;
WRICHT.PATTERION AR FORCE BASE OHID

26 Apr 94

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

FROM: VWL/AAAT
2185 Avionies Circle
Vright Patterson AFE 0H 45333-7301

SUBJECT: Failure anslysis on Crash Davaged Electronic Equipment -
INFORMATION MEMORANDUM

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

8t Louis MO on 25 Apr 94 and brought to the Navigation and Iaformation
Transmission Branch (VL/AAAL), W¥right Laboratory, Vright Pattersen

AFB QB to perform a failure analysis.

2. On 26 Apr 94 at 0800, technical experts from WL/AAAI, the

4350th Test Ving, and the National Air Intelligence Cenler (NAIC) had
gathered to perform the required failure analysis, Upon opening the
sealed package, a charred mass of electronics and zelted metal was
observed by all. Still pictures and a video vere taken during this
time. The "equipment" was identified as a RT 1518/ARC 164(v) and an
Airborne Intercom Panel, melted together. It was not possible to
ascertain the operational mode of the radic since many of the controls
had burned/melted away. The hundreds digit of the frequency appears tn
be set at "2" The remaining digit settings vere indeterminate. The
togzle svirch position on the AlC panel, froa lefr to right, are: up,
up, down, up, up, down, and dovn. Details on the functionality of these
svitch positions are being pursued. A skatch of the squipment with the
relative positioning of the remaining switches/controls, photos, and a
copy of the video can he made available upon request,

3. The equipnent will be protected in a locked safe until disposition
information i{s received from the Safety Board. If there are additional
questions, please contact me at DSN 785-3455 or Ms. Diane Summers on

DSN 785-4947.

FRANKLIN T. BUTSON, Chief
Communications Technology Section
Systen Aviecnics Division

el 7;{;;22’

TAB C
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DEPARTMENT CF THE AR FORCE
AR INTELLIGENCE AGENCY

MEMORANDUM FOR AVIATION ELECTRONIC COMBAT
g ATTN: SFAR-AV-AEC

Commander USACCSLA
ATTN: SELCL-EP

Tobyhanna Army Depot
ATTN: SDSTO-MC

FROM: AFCSC/CV |
230 Hall Bivd Ste 123 4
San Antonio TX 78243-7075

SUBJECT: Analysis of KIT-1C, Seral Number Uhknown
- INFORMATION MEMORANDUM

1. The condition of the unit precluded any detailed analysis requested by Colonel Reinkober,

- Project Manager, Aviation Electronic Combat. The logic circuit card was charred and sigrificant
components meited. Additionaily, wiring was melted aad fused so that any attempt to apply
power to the unit would have resultad in damage to the tester (ST-20).

2. The technical experts considered breaking the ox open to determine the extent of the damage
to the Power Conditioning Assembly. No value would be added by pursuing it, a3 the heart of
the system is the logic card (E-GFN).

3. No determination could be made as to the condition of the KIT-1C prior to the sccident. 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)
#1. Typical KIT-1C with & hand mount (without shock absorbing feet)

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

g #3. Same configuration, covers on
#4. Same configuration, side view . (1 5
o T
. ~. iy
CERTIFICATE

1 certify that [ am the Records Custodian for the Accident Investigation Board |/

convened 1o investigate the crash of two U.S. Army Black Hawk helicopters in the no [1

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 Freedom Through V‘gdam

5 A - -{; 2 | ﬂ. P (] } 9-
/. WILLIAM L. HARRIS, Capt, USAF,MSC | Coqtrst
Date Evidence Custodian, Incirlik Air Base, Turkey | - '

/,/ /,



-

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

46. Crash unit, side/rear view

Raymond Gamboa or Mr. Harry Frierson, DSN

6. Points of contact at AFCSC/LMMLC are Mr.
Army Depot point of contact is SFC Donald

977-2671/Comm (210)977-2671. The Tobyhanna
McRae, DSN 795-6893/Comm (717) 894-6891.

TV rson

. ROBERT W. JENSEN, Colonel, USAF
c Vice Commander

Attachments
1. Pictures
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L. fummary esncliusiens: The AN/RAFX-100V) at Lfnonum hiz boon Whorougn.l
Emd exhzustively exazined for eny evidonce vhich could provids oo
iv4leaticn of tha operutlenal stite 62 the AN/APX-100({V) &t th2 tinme ol
¢mc imzideznt under inVvectigotiszn, The Zocus of the cngineering
irvestlzetion wasz to determine whethsTr the AN/AFX-1CO2{V) wus powered

er and if mo, whether or not MODE 4 was opcratiensl at the tima of the

incident, An anslveis cf multiple cooponents of The AN/APX-100(V)
conclude? that the Lux was gutiected to an electrical oversirass evant
{E0S). Tha EDEZ cvent could have ocourved con Weapen fapact, A/C impeet
with the ground or during the ensuing ?ire. Bassd on the enalyosiec of
the phycizal evicdence recovered it Ls the conclusion of tho
LL/APX=1C0(V) engineering investigetion team that ths AN/&PX~100(V) wil
povered on at the tiza.of the EOS incldont. The inveztigaticn into the
MADE 4 ¢peraticnal estase has proven to be incenclusive in preving 1if
MPONE 4 wee opercticnal ot the time of the EOS insident. Gome evidence
exists that indicates a MODE ¢ caution coniditlen was not present at the
tize ¢f tha EOS5 incident. A MOLE & caution condition would be prasent
if theve ware a AN/APYX-100(V) HODE <4 hardware failure or if the codet
sntersd into the AX/APY-100 were incorpatible with the interrcgatvor
codes.,

N, cenlition as received: gee N"PRPLIMINARY ENGIKEERING INVESTIGATICH
REPORT OF THR AN/APX-100(V) RECOVERED FROM US ARMY UR-60 § B7-26000"
datseZ 4 May 1894, attached herete.

C. Observationg of opaerationzl condition: eee "PRELIMINARY ENGINEERIKG
INVESTIGATION REPORT OF THE 2AN/APX-100(V) RECOVERED FROM US ARMY UH-E0
£ B7-26500" dated 4 May 1994, attached herato.

D. Bypedient rapairs performed: see "PRELIMNINARY ENGINLIRING
INMVESTIGATION REPORT OF THE AN/APX=100(V} RECCVERED FRON US ARMY UH-GD
¢ B7~28000" duted ¢ Fey 1994, attached hersto. . )
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1. Fl ¥reip mewes rumnly relsy (logpted on RS GRe0ris)

2. A7-Fi_rguey euvpely clanvine sonsr Giedo

Tha Tl power eupply re-ey supplies pircraft power to the LN/APY-10C(V)
L7 powar supply &zcerhklv. when the master control ewWitch is placed in
tha "Normal®, “standky", or "Enargency” positlon, the Kl raley
entrcizea, and +28vAc aircraft power is spplied to the A7 powar eupply
via K1 contacts Al-A2. A7=Ci, a €5 vdc zoner dipde with a 1.5 kilowatt
pezk power rating, is on the +23vdc line at the Input of The A7 power
cusply and io directly conneeted to the +2Bvdc A/C power supplied by
the Kl relay Al-A2 contachs, K1-21 diede provides a ghunt to ground Iox
any excessiva voltage transients thet pay cccur on the aircraft +28vac
rover sBupply line. Beanming electren cicroscopic exanination of a crose
secticn of the A7-21 diozde vevealed 1t hed besn subjected to e high
vol-age ghort duration transiernt via the =zBvdo lilne. Raley contacte
E1-A2 ©f K1 powar suppiy were reczoved and exanmined with &
etarosticroncops and scanning elsctron microscope, end except for coze
hest damage ware relatively umiermes, indicating thait thero normally
open contects were closzd at the time the high veletage trensient
entared the AN/APX-100. In thae clossd pezition (power on) Al=A2 ,
contacts would have provided a path for the trensient to tho AY-Z1
dizda. Had thc contacts been cpun (power off) at the time the transient
cccurred and the tranesient arced between thase contacts the contasts
would have axhibited evidence cenclstent with the translent arc. As the
¢oatacts ware nornal in appearance it can be safely assunmad ARl-A2
contacss were clogsd arnd therefore power was arpliaed to the AN/APX-100
at the tire of tnhne EGC5 incident. The avicdence prasented here doss nos
diszcriminate be<ween the varicus power on gtatas i.e. "Normal',
etardby ", or VYEcergency! az tke cirsult conditions are idcntical for
all thre« power on states. In light of tho recovered RWACS data though,
which indicates that thea AWACS was tracking the two UH-60 via MODE 2
interrogzzions, .and pupported by thae physicel evidence deecribed herelin
it appears incontrovertibla that the AN/APX-100(V) was pevered or in
the "lormal' position et thae time of the incidant under investigetion.

E.2 Enginearing Report of MODE 4 operational condition of tha
AN/AFX-100(V) at imsaue. ’

‘The AN/APX-100(V) MODE 4 circuits wers thorcughly exemined via the

schemstics in an attermrct to identify any components which could
ascertain the operational etats of MODE 4 at the time of tho incldent.
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ne fosus of +he irvestigation then enllted o A7-K1l, Lhe YIDE 4
caution relay. 8ince theze wes no ovidence evaliable to zocortaein the
cparestlonel status of MIDI & the invactigation of MCDE 4 foCueesd on
detercining whether a MCDI 5 caution cendltlion exiptes at the tive cf
the 55 insident. & MIDD & ceution would Le presant undor the Tollowing
coenditiens:

a. AN AN/AFX-1G0(V) MODE & harcwzre sellura wouls eneralee AV-Kl
znd kaep it enargized for the duratlon of the migsion

L., An invelid interceogation during the piesion would comentarlly

(2.5 enconds) enwrgire A7-X: to provide 2 ceution 1lght teo the 2/C
advizory panel.

Both of these ecenzrics aasupa thae MODE 4 "AUDICY, nWLISHTT, Y“CuTn
front panel switch was in the "Aucio" or vLigntY positien. In tha "OUT"
rosizion ns MODT 4 ecauticns would be previded. 1te results of tho
enginesriny investigation into A7-K1 follows., Initial giec-trical test
¢f the relay inficated the relsy was in its normally gquiescent state,
The pormally cilosed centasis were cicsed and (he roxnally open contacts
wers opan. The resistunce cf the norzelly clozed couptacts neasured lemo
than 5 ohms. The ¢oil windings were shorted. The X1 coll tercinsl wes
ghorted €0 the 52 dicde lead, most lilkely becousn of lead gerornmation
#s a result o2 -zachaniczl denage.
germning eleceren microscore exawlhation of the BZ end A2 leavas of the
B2-u3 end A2-A3, the nor=ally closzed ¢ontact palrs, revealed deungge, O
s resuit of the electricezl overctress s=een throughout the box, that was
corzistent with the contemcts being closed at the tire of the incident
i.c. no MCDE 4 caution axistes.

Evidence existe that @uring the fire the B2-EB) and the AZ-A3 CONLESLS
wazre in the nerzally clossd position L.e. no MODE 4 cauticn exieted.
Tealeue resulting £rem the fire coated the inslide of the relay with
tha srception of the mating surface between tho and stop and the relay
switch arc. In sd4ition, melted organic materiasl from the interior ot
the relay flowsd inio the rele gvwitching mechanisn and polidified,
holding the relay 4in its inactive state l.e. no KCODE 4 caution
exioted. There was no evidance which indicated the relay was
iroparative due to unrelated failure priur to the incident undar
investigation. :

C.2. Englnearing report summarys:
It i5 the conclusion cof the AN/APX-100(V) englneering investigation

tuan that tho AN/APX-100(V) 2t ilcsus was powered con at the tine of the
£08 ircident. Though there is no data avallable that would conclugively
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TAB J-1
UH-60 BLACK HAWK 88-26060

J-1a
J-1b
J-1c
J-1d
J-1e
J-1f
J-1g

Failure Analysis, ALQ-144

Failure Analysis, APR-39(V)

Failure Analysis, ARC-164

Failure Analysis, KIT-1C

Failure Analysis, AN/APX-100
Memorandum, Have Quick I Capability
Failure Analysis, KYK-13

J-1a

J-1b

J-1¢c

J-1d

J-1e

J-1f



24 May 1994

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

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

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

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

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

ﬂ@m};ﬁo G

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

memo - Have Quick capabilities
3 - DA Form 2408-17 (87-26000)
4 - Extract from TM 55-1520-237-10
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UH-60 BLACK HAWK 88-26060

J-1a
J-1b
J-1¢
J-1d
J-1e
J-1f
J-1g

Failure Analysis, ALQ-144

Failure Analysis, APR-39(V)

Failure Analysis, ARC-164

Failure Analysis, KIT-1C

Failure Analysis, AN/APX-100
Memorandum, Have Quick I Capability
Failure Analysis, KYK-13
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COCKPIT 88-26060 UH-60A 1 3

M NOMENCLATURE AN Eounpnsudt CHECKS LOCATION OR REMARKS

) First Aid |<1; - L ; .:)_ : jZ é 2 z j 5__ T “- . Behind Pilot's & CoPilot's
e e R

| Barometric Altimeter - Vd - , '

3 {AU-3I/A-1 IR RYANAR RAUR/AVAREY LH Side Instr. Panel

4 ﬁﬁﬂfggf\m Aitimeter - ‘"/T L } / ! .’ [ ] [ 1/ / / RH Side Instr. Panel

5. |Crew Seat - D3801-2 "f‘ , 12 zl212i2 212 |2lalz Pilot & CoPilot

6| Aircraft Clock - ABU-11A “le |al2| 22|21 2|7 |2-|2|%|2 | |14 & i Side Instr. Panel
_ngiéiééggééggégiﬁer - l,/ 2 o ,Z 2 2 Z; |t 2—- 2 3 Pﬂot"s Seat Well
e e T T T I D o B o
I ey L tenter onssle

D e AL L st

11 _|RT-1115D/APN-209 RV AR RARA RN JATENAR 1H_Side Instr. Pane]l

12 [BA68IRaBNEAR8 e - Ay Ly L/l D LG L 10 ey Sige tnstr. paed

VERIFY EACH EQUIPMENT CHECK BY ENTERING THE SIGNATURE AND GﬁADE OF THE PERSON PERFORMING THE INVENTORY.

SUN 2 2 1$du JKOREKY //
1 Sikorsky l\1'rcra1‘?1:s 1011 m//Z/,c.. y_,/'//g.u

~

(101

w il J2 0/ VPR F T

A /fﬁgm’

CO Wl g 5 pug 1988

Is'i/ '7,4 t,téc‘ff (24

/@M/ E5 1950092 lum

DA FORM Z408-17, 1 APR 62 7

AIRCRAFT INVENTORY RECORD (Tm 38-750
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HAT RT-15I84 RT~1505
@ iz RT505 o
HA&QT Rr-1167 ) and RT-1168 (o)

ot -G RTU6Y RT-1LE

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

a. The RT-1167 faceplate ia of different construction than the RI-1168
faceplate. The RT-1167 faceplste has grommets and a different channel
selector switch which enables it to be rain-proof. The RT-1167 actually gets
a rain test in the factory. The RT-1168 gets humidity testing only, ro rain.

.

b. The RT-1167 take command is an internal Jumper on the flex cabla.
The RT-1168 brings take command cut on two ping for the user to wire. Hance
the external hookup and the flex cable are different.

¢. The RT-1167 has a different volume contrel that can't be turned all
the way off£. That's what the Army wanted. : '

.d. The antenna connector for the RT-1167 is different from the one for
the RT-1168. One is TPS-and one is TNC, and I never can keep straight which
ig which. The RT-1167 connector is a 3-nub bayonet, but the RI-1168 connector

+ 8Crews Qn,

a. The RT-1167 hag different audio settings from the RT~1168. These
are field adjustments. The RI-1167 is set at 0.39 volts for medulation and 50
milliwattts for receive. The RT-1168 is set at 0,7 volts modulation and 240

milliwatts for receive,

2. Let me know if you need more information, Point of contact is Me. Chers Qav&x{\o,\.
OSSN 942 a7 | ’

e im mie gy mmes JTER rEPT /0



PREA RS AR IT I W
"F'HI.'|!V'M Tt
- . = T e
TR TN Irl. Lhivi

‘- v ordt B L E N ' .
s ammro o R e i

Sy I inMNe MY

‘W ‘L\\\H! \!H\t

VCL

et MU‘UH atsh Uﬂﬂ

f -L-"-" =3 =
- i-.._ . T ol
CH - oL "_-,

CH 4

abla b = IS E Rt YLE




o UNCLASSIFIED )

FAX FAX FAX FAX FAX FAX FAX FAX FAX FAX FAX

****i*t****************i*****t****i****

DATE ;,717/ MAY 1994

OFFICE OF THE PROJECT MANAGER,
AVIATION ELECTRONIC COMBAT
ATTN: SFAE-AV-AEC

4300 GOODFELLOW BLVD

ST. LOUIS, MO 63120-1798

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

TO: CW2 JOHN HALL -

PHONE NO: 8-011-49-8371-47-2897
DATAFAX NO: 4-011-48-8371-47.9930
FROM: COL THOMAS E. REINKOBER
PHONE NO: {314) 263-5527

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

UNCLASSIFIED

T e1n0T 1T Qwd 237 £ZB0 e PZ/e2
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i o UNCLASSIFIED @

FAX FAX FAX FAX FAX FAX FAX FAX FAX FAX FAX

'EEEERENEENENIEZ-SINEZ:EINIEJ;ZJSNEZSNEESS NSNS ENENNEJJERESM;

DATE 19 APRIL1994

OFFICE OF THE PROJECT MANAGER,
AVIATION ELECTRONIC COMBAT

ATTN: SFAE-AV-AEC

4300 GOODFELLOW BLVD

8T. LOUIS, MO 83120-1798

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

TO:  CW2JOHNHALL
PHONE NO:

DATAFAX NO: DSN 676-6061
FROM: COL REINKOBER
PHONE NO:  (314) 263-8527

‘A'ITACHED IS A DIAGRAM OF BOTH HAVE QUICK | AND HAVE QUICK it. THE

" EASIEST WAY TO DISTINGUISH BETWEEN THE TWO HAVE QUICK RADIOS IS ON
THE SECOND SLICE, SYNTHESIZER/ECCM MODULE, YOU WILL NOTICE A WHITE
TRIANGLE IN THE UPPER LEFT HAND CORNER OF THE SLICE. THE ONLY OTHER
WAY YOU CAN DISTINGUISH IS ON THE NAMEPLATE ON THE BACK OF THE RADIO.
THE HAVE QUICK | WILL BE RT 1167C/ARC-164; THE HAVE QUICK Il WILL BE

RT 1518/ARC-164.

"COL REINKOBER

THE FOLLOWING TRANSMISSION CONTAINS 1 PAGES EXCLUSIVE
OF THIS HEADER SHEET

UNCLASSIFIED

——- S1AmT 1S QS DEe +Z 160 re/PI/e0



I AREA 2. SERIAL MHUMBER 3. AIRCRAFT TYPE & PAGE NO.|NO.OF PAG
COCKPIT 8""2 60 00 UH-60A " /. ree
|:§:‘ HOMENCLATURE :JQVD [quwuzu"r cHECKS LOCATIGN OR REMARKS
. » ‘ t f2|s als |6 |72 |8 ]s 1
Receiver/Transmitter - ‘ S e -
! RT-1300/ARC-186(V) 2 a2z |2|212 2|2 212 Pilot's Seat Well
UHF-FM Radio Set - :
8 |rr-2167C/ARC-16k vl AIRVATRIRE RH Center Console
Interphone Control - {
9 |c6533/ARC e L / LH Center Console
B Id
Interphone Control - ‘
10| C-6533/ARC SRR VAN. Ji / [l L RH Center Console
! ‘
pecelver/Transmitier - : i
11 |RT-1115B/APN-209 v /) / / f111) [ 1} LH Side Instr. Panel
Indicutor Ai.imeter - . ‘
12 |1D-191TA/APN-209 Stz e ! RH Side Instr. Panel

VERIFY EACH EQUIPMENT CHECK BY ENTERING THE SIGNATURE AND GRADE OF THE PERSON PERFORMING THE INVENTORY.

FY 8go SIKORSKY
111 SICORSKY AIRCRAFT B12

W) ST~ R 2 SRS T

o A ST

o) Y

[ T

s}

)L 2578

[£10] L e

/fj' 4 /’/ 2/ Ny 22

@’&/m’\mm 1988

.Z S Y ‘?ok

ﬁé_ﬁf /)9/ 5 ol 92

LA

DA FORM 2400817, ) APR 01

AIRCRAFT INVENTORY RECORD (Tm 38-759)

EXTRACT
[ certifv that I am the Records Custodian for the Accident Investipation Board
convened 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 extracl

from

‘26000 [‘1{1 g forital Q@Cd’ fh'/;
which is kept in my records system.
Ximayw 1Y

&)
4
P

, Capl, T

“HAR
Evidence Custodian. Incirlik Air Base, Turkey

i
WILLIAML

Date




FREZJUENCY .OUENCY FRECUENCY
SELECTOR 2 W cCTOR 4 SELECTORS
EREQUENCY - SEE | Ef{EA?JE{TEL
DETAL A SELECTOR

SELECTCR1

: MAIN voL | PRESET
OFF BOTH @ MANUAL GUAF.D
§
©

o L

Tonp  OFF 1T ON i |
SOUELCH . \;@ § 1
j
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SEE HODE : Y
DETAIL B SELECTOR FREQUENCY MANUAL
SELECTOR 3 PRESET
SWITCHING GUARD
- SELECTOR

é rUNIT COVER\\ _
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DETAIL B
(FREQUENCY

[
a
£
H
3

SELECTOR 1
o—= : é ON HAVE QUICK)
T
DETAIL A

{SWITCHING UNIT) A‘-‘U??

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

3.45. Emergency Mode AM or FM As Applicabie.
a. Mode select switch - TR or DF.

b. Frequency mode selector switch - EMER AM
or FM as applicable.

3.46. DF (Homing) Mode.

a. Mode select switch - DF.

b. Frequensy co ol select sggich - MAN or
PRE. ‘

3-47. Retransmission Mode.

Do a retransmission check as fohiows:

NOTE
Do not disable squelch when retransmit
switches are in reiransmit  position.

Squetch level is used 10 key ransmitter {or
Telransmission.

a. Establish two base unrelated

frequencies.

stanons  ai

b. Set appropriate receiver-transmitter to desired
retransmit frequency.

c. Place RADIO TRANSMISSION selector

switch to radios to be used.

d. Establish communication between base sta-
tions through aircraft radios.

_e. Note that selected frequencies are heard loud
and clear and that received audio is present and clear at
each crew station.

3-48. Stopping Procedure. _
Mode Selector OFF.
3.49. Receiver-Transmitter Radio, RT-1167/ARC-164(V]).

Receiver-Transmitter Radio. RT-1 167/ARC-164(V})
(Figure 3-6) is an airborne. ultra-high frequency (UHF).
amplitude-modulated (am). radio transmitting-receiving
(transceiver) set. It contains a muitichannei. electroni-
cally tunable main transmitter and receiver, and a fixed-
tuned guard receiver. The main transceivel operates on
any one of 7.000 channels. spaced in 0.025 MHz units in
the 225.000 to 399.975 MHz UHF military band. The
guard receiver is tunable in the 238.000 10 248.000 MHz
frequency range with crystal replacement and realign-
ment, (Usually 243.000 MHz.} The radio set is primariiy
used for voice communications. An additional capability
for retransmission allows use of the radio set as a relay
link. Power 1o operate the ARC-164(V) radio is from the
dc essential_bus, through a circuit breaker. marked

UHF-AM.

3-16 Chonge 14

CERTIFICATION OF EXTRACT
TG LS - 7 [0

4 the information contained in this extract, 1
is a wrue and accurate extract of that tource

1 reviewsd 7
From that source document, 1
certify the infonnaticn cony
document.

[

L/ — % Tgnaturs f
RIERY gl 'd- li f’z : . :. . i S c E" . / - g
< ; Name/Qrganiz alio Section

Date




Table 3-1. Communication/navigation equipment {Sheet 1 of 2)

TrA 55-1520-237-10

NOMEN- CONTROL
FACILTTY CLATURE USE RANGE LOCATION REMARKS
Intercommunication  Interphone control  Intercommunication  Stations with- Cockpit lower
C-6533/ARC botveen crewmem-  in helicopter  consale.
bers and control of crewchiefs
navigation and com- gunner's sta-
munication radio. tions, and
troop com-
mander’s sta-
tion at center
of cabin over-
head with
" handset
FM communications Radio set AN/ Two-way voice *Line of Lower FM NO. | rans-
(I installed) VI ARC-114A COMMUNICations; sight console mitter may be
VHF-FM No. | FM and continuous- used only in hel-
wave homing fre- icopters senal
quency range 30 No, 75-23273
through 75.95 MHz and subsequent
and those heli-
copters modified
A by MOD 99-122
- and 99-122-1.
FM communications Radio Set AN/ Same as No. | Lower
(If installed) I ARC-114A VHF-  VHF-FM. exceptno - console
FM No. 2 homing is provided
VHF Radio Set AN/ Two-way voice *Line of Lower Radio Set AN/
communications ARC-115A communications in sight console ARC-115 may
(If installed) [[EE] VHF-AM the frequency range be installed on
of 116.000 through some helicopters
149.975 MHz
VHF AM and FM Radio Set AN/ Two-way voice *Line of Lower VHF-FM No. 2
communications ARC-186(V) communications in  sight console Provisional.
(If installed) VHF-AM/FM the freq range 30.0 ECM opera-
through 87.979 and tor's
116.0 through station
151.975. 108.0
through 115.975 re-
ceive only.
UHF Radio- Two-way voice *Line of Lower
communications Transmitter communications in sight console
Radio, RT-1167/  the frequency range DF operator’s
ARC-164(V) of 225.000 to station
UHF-AM 399.975 MHz
Radio, RT- HAVE QUICK Lower
1167C/ARC- console
164(V) UHF-AM
Tunable TD-1336/A Allows narTow Beneath seat
diplexer band use of guard of copilot
channel
CERTIFICATION OF EXTRACT
Lreviewed 7 4¥] &6 w52 - 271 0 :
Frcm that source dgcum:m, i m.ractgd !.hc infarmation com';incd in this extract. 1 Chunge 19 3-3
certifi the infornatien conpfin herein is a true and accurate extract of that seurce
document. a -
pezgst " e S s ideuat Bosia) .
(RS Name Org, on'Section /




c. Tum prose (.ici sel switch to desired

channzi number,
d. Press and release PRESET switch.
e. Using 2 soft lead (erasable) pencii. record

guency selzcted for channel number used on: card on front
panel.

3-58. Retransmit.

Retransmission permits the helicopter 10 be used at
an airborne relay link. To operale as a relav unit, addi-
tional installed equipment must be used (Figure
3-8).

a. Frequency - Select.

b. RADIO TRANSMISSION selector switch -
Sat 10 radio sets to be used.

¢ Establish communication between each relay
radio in helicopter and its counterpart radio link terminal
station by using appropriate ICS TRANS setector.
3-59, Guard (Emergency) Operation.

2 MANUAL-PRESET-GUARD  swiich 10

GUARD. -
b. ICS transmitter selector - Posiuon 2.

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

3.60. Stopping Procedure.

Mode Selecior - OFF.

4.60.1. Receiver-Transmitier Rodio, RT-1167C/ARC-
164(V).
Receiver-Transmitter  Radio RT-1167C/ARC-

164(V} (Figure 3-6) has the same functions and capabili-
ties as the RT-1 167/ARC-164(V) plus a HAVE QUICK
mode of operation. Have QUICK s 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.

1 reviewed .
Fmr_n that source document, | extracted the information contained in this extract. T},
certifi the infonnaticn con;zi_ﬁcahcrcin is a true and gocuraie extract of that source

document. e . - )
( e, 222 &=
- 7 ] Signalur;
2o MBELY Ot S £ Db //].i’ e pheat 5..-==¢-/
Date - Name/Crgafization/Seetion J

CERTIFICATION OF EXTRACT i
Tl 69162023 2-40 "

" used. In order 10 deicai this communications L

3602 HAYE QY L (HY S.:l.

The HQ svstem provides a jam resisian
through a frequency hopping rechnique. Frac

canzbilin

pina is a technigue in which the frequency baizo used for u
a given channel is auiemaucally chanped 2 rate
camman 1o the transmitier and receiver. Tis i

tance of the sveici is due 1o the awlomaiis -
changing and the pseudorzndom patiern of iz

jammer must find the frequency being used. 2 it and
then predict or find the next frequency. T-z HAVE
QUICK modification adds the frequency horzing capa-
bility, yet it does not remove any of the previcus czpabil-
ities of the radio. The HQ modified radics r2i2in the
standard. single frequency UHF voice moc: of operi-
lions. This is referred 1o as the normal modz. while fre- §
quency hopping operalion is called the aru-jam (A} §
mode. Several ingredients are necessary for successiul
svslem operations. These are:

a. Common frequency.

b. Time synchronization.

c. Common hopping pattern and raiz.
d. Common net number.

The common frequencies have been pregrammed B
into all HQ radios. Time svnchronization is provided via :
UHF radio and’or hardware by external time distribution
svstem. A time-of-day (TOD) signal must 2 received }
from the time distribution system for each time the radio ‘
is turned on. The hopping patiern and hopping rzie are
determined by the operator inserted word-of-d2v (WOD).
The WOD is a mulii-digit code. common worldwids 10 all
HAVE QUICK users. In the Al mode, a cCommunications ¥
channel is defined by a nst number instead of a signal
frequency as in the normal mode. Before operzting in the
AJ mode. the radio must be primed. This consists of
setting the WOD, TOD, and net number. The AJ mode is
then selected by placing the A-3-2-T knob 10 Al

3°60.3. A-3-2-T Knob (HQ Only).
a. A- Selects AJ mode (Figure 3-6).

b. 3- Allows manua! selection of fregiensies.

Change 16 3-18.1



Teble 3-1. Communicaiion/navigation equipment {Shezi 25 ¢f 2)

pre e ey
PR A S A

NOMEN-

FACILITY CLATURE USE RANGE
Absolute Radar Measures absolute 010 1500
altimeter Altimeter AN/ altitude feer

APN-209

NOTES

CONTROL
LOCATION

Instrument
pancl

*Range of transmission of reception depends upon many variables
including weather conditions, time of day, operating frequency, power

of transmitter and altitude of the helicopter.

CERTIFICATION OF EXTRACT
Treviewed - G4 -4 20- 2%2-, 0

From that source document, [ gytracted the information cortained in this extraci, [
certify the infunnation conprined herein is 3 true and accurate extract of that source
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document.
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TAB J

TECHNICAL OR ENGINEERING EVALUATIONS

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

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

F-15C 79-0025

F-15C 84-0025

J-1
J-2
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MEMORANDUM FOR Froject ﬁanagal aviation Elec?rOnic Cembat ‘
LTTN: SFAE-AV-REC, 4300 Goodicllow Boulevard,
Stu Lf.‘)uin "50 0120-1?98
of Electronic Transier Cevice, HKYHX-

SUEJECT: Analysig

1. Two Electronlc Transfer Devices, KYK~13s, Berial Numb=re
20447 mnd 38971 wera received for testing. Each RYX-13 wes
initislly inspescted to determine if key was stered in £ill
locations. Reaults of test are as follows: N

e
SERIAIL NUMBIER -~

20647 3871 )
FILL PCSITION | RESULTS LABELED RESULTS | LABELED
] KEY 10 MAY REY 10 MAY
2 HOWE BLANK XEY l4a
3 KOKE BRLANK XEY 148
G KEY 14n pivct 4 154
5 KEY 14B KzZ¥ 158
6 KEY KEX KEY KEK
Z. A test positicn was fal up using two Cormuniceticn Sccuerity
Eguipment, LSEC/KY~58 and one Back-to-Back Tesl Set, ST-44. Key

from POSITIOH

1 of K¥k=-13,

seriasl Wumber 20447 was
the test pesilivn KY-B8s and communications were eetablished.

lcaded into

Thie procedure was followed using the key stored in each peasitien

of both KYK~-13s, obt.aining the samas results..

Key from Pusition |

of KYK~13, Serial Number 12447 was leosded in one KY-58 and key

form position 1 of KYX-13,
58 and communicatlions

tha ¢other RY-

This

procedure of loading ong KY-58 with key from corresponding
moa*t;una of one KYK-13 +o othexr RYX-13 was pericormed thh
coﬁmuu cations only being astablished, using keys from Position

G.

sed on the above Lest,
KYRuJBm ere vperational and perform wi

theut

the {wo Elactronic Transfer Dev
mzlfunciion.,

Serial KNumber 389571 was loapded into
were astablishad.,

,
g
Lpes,

CERTIFICATE
I eentify that 1 am the Records Custodian for the Accident Investigation Board
convened te investigate the crash of two ULS. Ammy Black 1awk helicopters in the no
fly zone in northern brag on 14 April 1994, .'m:! that this is a true andidqurate copy aof
tJu record \\lm.h 1s kept in my records \\\.Iul i

L\kv-
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TAB J-2
UH-60 BLACK HAWK 87-26000

J-2a
J-2b
J-2¢
J-2d
J-2e
J-2f
J-2g

Failure Analysis, ALQ-144
Failure Analysis, APR-39(V)
Failure Analysis, ARC-164
Failure Analysis, KY-58
Failure Analysis, AN/APX-100
Failure Analysis, ARC-186
Failure Analysis, KYK-13
(See Tab J-1g)
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MEYORANDUM POR Project Managar, Aviation Electronic Combat, ATTN:
BFAE-AV-AEC-LM, LTC D. Brinson, 4300 Goodfellow
Blvd., 8t. Louis, MO €3120-1798

BUBJECT: Fallure Analysis on Crash Damaged Electronic Equiprment

1. Raefarences

a. Your letter, 25 April 1994, SAB, regquesting a
certifiication of the failure analysis of subject equipment was
nada.

k. Ist Endorsement to your letter, ref. i.a, 11 May 1994,
EAB.

b. Second crash danaged AN/ALQ-144A, hand carried from PM-
AEC to NVES Directorate, 13 May 1994, for fallure analysis.

2. This is to inform you that upon receipt of the second damaged
AN/RLQ-144A, (which was actaully a transmitter and not an IRCM)
the visual observation indicated that the assenbly, T~136CA/ALQ-
144A, was mainly intact, but was extramely burnt , damaged and
dastroyed to the axtant that a failure analysis could not ba
deterTiined and/or made without a complete systex. The photgraphs
taken of the the transmittar varified thig gonclusion, sae
enclouned photographs.

3. Since a failure analysis could not be made, & daraged
asseannment was performed on the assembly and alsc, on some of the
major and critical individual components after it was
disassenbled. Bnclosed is the damaged reports with photographs
for your review and retention.

4. The assessment was paerformed and certified by Mr. R.
Paclella, Ms. P. Lum and Mr. H. Oshel, NVES Directorata, X44697,
x43211 and x44015, respectively, and that the reported refleacts
the actual damages found. :

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

Al M

Encl ROBERT W. AUMUELLER

Director
Survivability Bquipment Diviaion

6. CECOM Bottom Line: THE SOLDIER.
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REPLACEMENT OF ACCESS DOORS aND COVER (COr\tlnuod)

INSTALLATION

[ Raptace the cover

* Witk the CONnnacior titer facing you. prace the
coverabove the transmitigr 80 the cover $iot 1
ibove thg ccnnector/ﬁiter

|

|

]

,:’ CAUTION
j Ensure Cover s RIOp8rty smateqy to
|

l

base 235@mbly Unseateg cover will
cause system ovefhealmg.

* inslall the €Cver on the rransmmer

* Tignten the three fastaners By turning them
Clochwise

CONNECTOR
FILTER

E Instan the tay 'SClation panel gng CirCuit carg sceess coor! SscTre each BOST‘Wrtr~19ur Caplive
Yideturn fastangrs. ! T
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i
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H Turn the transmitter over and reinstail it on the mounting posts. Then reinstail the source ang
vbper sourge Contact assembiy (paragraph 4-19). J (/
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DAMAGE ASSESSMENT REPORT ON AN/ALQ-31443

TRANSNITTER, T=1360A/ALQ-144A

1. Background: The "damagsd" transnitter vas raceived 13 May
1994, from PN-AEC, with AF Form 52, dated 17 Apr %4, Tag No. 711,
Eite # 1, AC # 87-26000, and stating ALQ-144 (V) IRCM. Prom the
transmittar nameplate the sarial number was #980CC, a major
componant of the AN/ALQ=144A(V)1l. The records showed that it wae
s spare transnmitter built new by Lockheed 3anders, Inc. for CECOM
gpare requirements under COnNtract no. DAARO7-89-C-85018. It was
then delivered and shipped to A stock not as a system but as a
CECOM agset at Tobyhanna Army Depot, PA 27 Aug 1992. At the time
of shipment the Bstimated Time Indicator had 26 hours of burn-in

tine.

2. The only component of the AN/ALQ-144(V) IRCM that was
delivered to NV&ES Directorate was the transmitter assembly, for
failure analysis. The other major components ,such as the
opaerator contreol unit (OCU), and rransit/carrying cases, wera not
delivared. The transmitter was so badly burnt and damaged, even
though intact, that a failure analysis could not be made other
than tc say that with all the 4 Bullt In Test (BIT) indicators
net txipped (normal oparation), meant that thes system experienced
an instantaneocus total failure of elactrlical power or the system
pay not have baen turned on. This could only be verified the
position of the ON/OFP switch of the OCU which was not available
and alsc by the setting of tha IRCM circuit breakers located in
the A/C cockpit. Sae the photo of BIT indicators of the
transmitter upon receipt and the BIT functions NORMAL versue
FAILURE shown healow:

r . .
indicator . Function Normai Matfunction
HF indicates whether the high HIGH FREQUENCY

i frequency modulator is oper-

ating properly,

LF indicates whether the low LOW FREQUENCY
tfrequency modulatur is oper- (’
ating properly. Q

EM indicates whethet the soufce EMISSION
tamperature is within the proper (('
range. 'n

MT indicates whethar the MIGH TEMPERATURE
transmitter operaling tempera- ( :
ture is within the proper range. - g S
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2. The lower protective cover had a pierced hole about .720
inchee in dianetsr. when traced through ancther hole was found,
630 inches in diamstar, in the fan motor outer duct damaging the
EMI filter eof the motor. some sort of preojectile ripped through
the cover and stopped at the motor. No fragments wers found. Bee
photo's. .

3. All circuit card asssmblies {CCA), A6, A7, A8, and A9, were
badly burnt. The basic materia) started to disintegrate. The
thumb Wheel to reprogram the jam prograns was totally daestroyed
and malted bayond recognition. It could not be detarmined what
Jam program was set. The carda cage assenbly wasé covered with a
thick, (about 1/16 inches) of black residus, tar like looking
material. The high/low speed motors, relay and ENI filter were
also coated with this material. Nothing was coated externally,
however, when the cevaer was remcved the inside of the cover and
the componants wers all coated. No chemical analysis was made of
the coating. See photo,

4. Low speed modulator lens ware totally destroyed. Mo lens
pieces were found. The upper and lower hearing assemblies were
i{ntact. Bearings rotated and vare not seized., The alignmant pine
on the upper bearing wera sheared and one on the lower was also
shearsd. Such a condition could arfect the torque of the motor
causing the system tc INOP and the Low Preg. BIT to trip, if the
systen was operating. Bees photo's.

5. High spesd modulator slotted assembly was distorted end a few
gections were brokan off. The bmaring package loocked good and
both bearings rotated frealy. Sse phote's.

6. Outer window assembly support rods were broken and distorted
in the same direction as though something that was rotating hit
the asgembly. Thare were nc scraps marks on the tep support
plate. If scrape marks wara present they indicate that the rotors
ars negativa pitched when striking the support plate. Again, no
pleces of any of thes panes were found.

7. Two end extremes of the IR source with two broken pieces of
the outar envelop Wera the only parts remaining of the assembly.
Seo photo's.,

8. Considering the damage caused by the c¢rash and fire, tha heat
sink was etill intact. The Estimated Time Indicator was so burnt
that cparating hours could not bes determined. No fuxther
disassembling was neceasary. Ses photol!s,

9, Tha transmitter will be repacked and returned to PM-AEC, 8t.
Louls, MO NLT 31 May 1294.
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Failure Analysis, ALQ-144
Failure Analysis, APR-39%(V)
Failure Analysis, ARC-164
Failure Analysis, KY-58
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DEPARTMENT OF THE ARMY .’7

MEADOUARTERS, US ARMY COMMUMCATIONS.ELECTRONICS COMMAND
RESEARCH, DEVELOPMENT 3 ENGINEERING CENTER
HIGHKT YISION & ELECTROMC SENSORS DIRECTORATE
FORT MONMOUTH, HEW JERSEY 07701.5206

REPLY TO
ATTENTIOM OF

MMSTL~RD-NV-SE-RFM  (70-1r)

MEMORANDUM FOR Cammarder, FM-APC, ATIN: SFAE-AV-AEC (Col. Thamas E. Reinkober)
4300 Goodfellow Blwd., St. Louis, MO 63120-1798

SUBJECT: Failure Analysis on Crash Damaged Electrunic BEquipment

1. The failure analysis on one (1) of the two CP-1597/APR-39(V) Digital
Processors forwarded for investigation has been campleted. Due to the severe
condition of the processars, operation could not be verified. The report
notebock with photographic illustrations is available upon request. A hrief
summary outlining the;plan of action is provided below.

2. The unit from aircraft tail number 00 was carefully dismantled and key
camponent (i.e. ultraviolet Programmable Read Only Memory (UVFRCOMs) and
Electronically Erasable Programmable Read Only Memory (EEPR(Ms)) integrated
circuits (ICs) were extracted. This operation was perfarmed in an attempt to
determine the Operational Flight Program (OFP) and Emitter Identification Data
(EID) Software versions of the processor.

3. Due to the candition of the processar caused by intense heat the PROMs were
fused to each of their respective circuit card assemblies. BExtrication fram
the OCA was perfarmed by cutting the pins on each IC.

4. In order to read the cantents of memory of each IC, an interconnection
device was fakricated to interface the chips with a DATA I/O. The DATA I/O was
interfaced remctely with a Persannel Computer (PC) loaded with PROMLINK

Software.

5. Each attempt to recover software fraom the various PROMS was unsuccessful.

"The primary cause of failure of the ICs was a direct result of the intense heat

which led to the melting of semiconductor/conformal coating materials.

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

7. Based an the condition of the first processor, recovery of software on the
 second processor appears slim. It is requested that further direction be given
. to determine course of action of the second processar.
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AMSEI ~RD-NV-SE-RF(M
SUBTECT: Failure Analysis on Crash Damaged Electronic Bquipment

8. The POC at this activity is Mr. John Reilly, X42917, Night Vision &

Iy

FOBERT W. AUMUELLER
Director ’
Survivability BEpipment Division

9. CECOM Bottom Line: THE SOLDIER.
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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: C€OL THOMAS E. REINKOBER
SFAE-AV-AEC
4300 GOCDFELLOW BOULEVARD
ST LOUIS MO 63120-1798

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

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

1. The subject equipment was picked up from your organization in
S5t 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 reguested analysis. Upon opening the
container, a charred mass of electronics and melted metal was
cbserved by all., Still pictures and a video were taken during
this time. The equipment was identified as an RT 1167B/ARC-
164(V) (i.e., UHF-only radio), an interphone box associated with
the RT, and a standalone interphone box.

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

a. Freguency = 247,200

b. Preset =16

c. Mode = Both

d. Volume = unknown

e. Squelch = unknown

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

CERTIFICATE
1 certify that 1 am the Records Custedian for the Accident Investigation Board
convened to investigate the crash of two U,§. Army Black Hawk helicopters in the no
fly zane in northern Iraq'en 14 April 1994, and that this is a true and accurate copy of [/
the record which is kepl in my records system. ,{/ f

. . —
L7 P WILLIAM L. HARRIS, Capt, USAF, MSC .
Date? Evidence Custodian, Incirlik Air Base, Turkey |} Pf i
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The front panel control settings

Load Switch
Bandwidth Pot

Synthesizer Module Serial No

of the interphone box

Hh OoQOUDwE

WAl e gV ]

Monitor
Monitor
Monitor
Mconitor
Monitor
off)

Switch
Switch
Switch
Switch
Switch

Aux Switch

off)

Nav Switch

Volume

Transmitter Selectoer

Hot Mic

ID Plate Serial No

unknown
unknown
SN 18479

niu

and discernable characteristics

associated with the RT were observed:

1 = on

2 = off

3 = on

4 = on

5 = unknown (float condition; maybe

unknown (float condition; maybe

on
mig way
unknown
off
SN 2053

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

HRW - TO RO O DD

3

3. A sketch of the equipment,

Monitor
Monitor
Monitor
Monitocr
Monitor

Switch
Switch
Switch
Switch
Switch

Aux Switch
Nav Switch

Volume

Transmitter Selector

Hot Mic

National Stock No
National Stock No

Assembly)
Appears the face plate

inspection~-screws on each side of the face

missing

s L N -

available upon regquest. _
locked safe until disposition information is received from the

Safety Board.

the undersigned at DSN 785-2766 or Ms.

4947.

T T T | N T I B 1 A

on

off (sheared)
on

on (sheared)
on (sheared)
on

on (sheared)
unknown

#1

off
5821008717263
5821008797579

(RX/TX Subassembly)
(Plate, Panel

this
plate were

was removed prior to

photos, and video can be made

The equipment will be protected in a

If there are additional questions, please contact

Diane Summers at DSN 785-

DENICE S. JACOBS, Chief

CNI Concepts Exploration Section
System Avionics Division
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DEPARTMENT OF THE ARMY

TOBYHANNA ARMY BEFOT
11 MIDWAY ROAD
TORYHANNA, PENNEYLVANLA

18466=-5110

8DBTO-MC-T 16 May 1994

MEMORANDUM POR Projec: Menager, Aviation Blactronic Combat
' ATTN: BFAE-AV-AEC, 4300 Goodfellow Boulevard,
8t. Loula, MO 63120-1738

SUBJECT: Analysis of Material from Crash 8ite
1. ©On initial inspection of matarial it was identified as the
followling:

&, Two each Cosmunication Security BQuipment TSEC/XK¥-538 units

mountad with an Interface Adapter Z-AHQ (Bxhibit A and B) which are
used for secure radio communication.

b. Ore each Remots
used to remote the fromnt

2, The condition of the
Avtomatic Teat Egulpment

Control Unit (RCU) Z~ABP (Bxhibit C) which is
panel controls of tha XY-38,

units precluded detalled testing using the
$T 8. All circuit cards were charrad and

there was significant malting of componente.

3. An analyeis was made
Exhibit A1 EI=8R

PILL 8witch:

MODE 8witch:

VOLUME S8Switchs

OFF/ON/TD (Time Delay) Bwitch:

AUDIO IN Switch:

L=AHO

DIPEASE DASERAND:

FILTER Bwitchit

on all switch settings for seach axhibit.

Pasition 1 (switch was bent & would not
turnj.

€ (Cipher) position.

Brokaen and would not turn.

TD (Time Daelay) and shaft
was missing.

Turned fully ¢lockwise (maximum) position.

pBV (Baseband VINSOWN)

ouT position.

lC’ﬂﬂajyéyy
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03717704 13.38% .ﬂ?l? LA 1128 TOAD COMSEC YAIN

ED]TO~-MC~T
BUBJECT: Analysis of Material from Crash 8ite
PTT (Push-to-Talk): Burned out.
REMATR/LOCAL Switch: In the REM (Remota) position.
Exhibit’B: XY-SB
FILL 8witch: Missing
MODE Switchi P (Plain Text)
VOLUMB Contrcl: Can not turn.
OFF/ON/TD (Time Delay) Ewitch: Can net Turn,

AUDIO IN Bwitch: Fully clockwise (maximum) position.

4=ARQ _
BASEBAND Diphase 3Switch: DPV (Diphase VINSON)
FILTER Switch: OUT position.
PTT (Push to Talk) 8witch: Burned out.
REMOTE/LOCAL 8witch: REM (Remote) position,
Exhibit €:; Remote Control Unit Z-AHP
MODE 8witch: OP {(Oparate) pnsitioﬁ.

PLAIK/CIPBER Switch: C/RAD (Cipher/Radio) position with
PLAIN blocksd.

DETAY Bwitch: Down (Delay OFF) positien.
FILL Switch: Position 2.
POWER Switcht OFF position (downj.

ZEROTZE Switch: Down with cover cloaed (Xon-teroize)
position.

4. Visual examination of the Remote Control Unit 2-AHF (Exhibit C),
power awitch, found it in the OFF (dovwn) position with ite handlae
broken (shearad) off. On a operaticnal Z-AHP, one must pull on the
power switch handle (unlocking it) bafore moving it Iform tha OFF to
the ON positfon or [rum the ON to the OFF position. Once {t has been

2
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BDSTO-MCaT
SUBJBC?: Analysies of Matarial from Crash Site

moved to ON or OFF it is locked intc theose positions when the switch
handle ir released. A test was performed on a L-AEP {Exhikit D] by
striking the POWER switch with a hammer, while it wae in the locked ON
position, The force ¢f the blow causad the switch lever to be forced
to the OFF position ana bending it. No conclusion could be made by
this tast if the POWER switch on Exhibit C was in the ON position
batfore it was damaged.

$. The enclosed photographs daepict the following:
Paotc #1: Front view of typical KY=58 with 2-AHQ Configuration.
Photo #2: 8ide view of typical XY-58 with Z=AHR Configuration
Photo #3: Front view of Z=-ARP ( Remote Control Unit).
Photo #4: Rear view ¢f Spaech Security Bquipment TBEC/XY=-58.
Photo #5: Pront view of Interface Adapter Rssembly E-AHQ,

Photoc #6: Exhibit A, 8peech Sscurity Bquipment TSEC/KY=-58 and.
- Interface Adapter Assembly I~ABQ from crash aita.

Photo #7t Exhibit B, Speech Becurity Bguipmsnt TSEC/KY-58 and
Intarface Adapter Assambly Z~AMQ fram crash site.

Photo #8: Exhibit C, Remote Control Unit 8~-AHP from crasgh site.
Pointar, pointing to show power awitich.

Photo #9: 2Zxhibit D, Remote Control Unit Z-AHP uaed to determine
if power switch can bs force to off anition.
Pointer, pointing to the power switch,

6. Po.nte of contact at Tobyhanna Army Depot are MI. Ray D. Mayar and
8FPC Donald McRaa, DSEN 795-6880/6631 or Commarcial (717) B94-68B0/68581.

rOR THEUE COMMANDER

9 Bncls
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PRELIMINARY ENGINEERING INVESTIGATION REPORT
OF THE
AN/APX-100(V) RECOVERED FROM US ARMY UH-GQ # 87-26000

A. Summary of Investigation to Date: After 600 manhours of intensive
engineering investigation at Naval Air Warfare Center, Aircraft
Division, Indlanapolls from 27 April 1994 through 4 May 19394 the
AN/APX-100(V) engineering investigation team has been unable to arrive
at any conclusions on the operational state of the subject
AN/APX-100(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-100(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-209P7, Deputy Program
Manager for the AN/APX 100(V), took custody of an AN/APX-100(V) (serial
number unknown) recovered from the crash site of US Army UH-60 #
§7-2600. The APX-100(V) was transported to the Naval Air Warfare
Center, Aircraft Division, Indianapolis (NAWCADI) for an engineering
investigaticen.

On 26 April 1994 an initial autopsy was performed on the subject
BN/APX-100(V) to determine what physical evidence remained which could
provide any indication of the operational state of the subject
AN/APX-100(V) at the time of the incident and toc document the
condition to the AN/APX-100(V) as received. The results of that
initial autopsy follows:

1. The AN/APX-100(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-100(V) at issue was subjected to
temperature of 700 to 1000 degrees Celsius.

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

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

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

CERTIFICATE
I certify that I am the Records Custodian for the Accident Investigation Board
1 convened to investigate the crash of two U.S. Army Black Hawk helicopters in the no

fly zone in northem Iraq on 14 April 1994, and that this is a true and accurate copy of
the record which is kept in my records system.

e 7 |
/S ey 4 WILLIAM L. HARRIS, Capt, USAF, MSC
Date i7 Evidence Custodian, Incirlik Air Base, Turkey




of the APX-100 power depending on the particular A/C configuraticn 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-100(V) at issue. Analysis of this switchH may have provided some
indication of the operational status of the AN/APX-100(V) at issue, as
it is the master power and control switch.

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 the
switch contacts, detents and switch body were consumed by fire. With
only the knob and shaft remaining it is impossible to ascertain the
position of the switch at the time of the incident.

8. K1 chassis relay, which, when provided a ground by the Master
Control switch, provides A/C power to the APX-100(V) power supply was
recovered intact and will undergo further analysis.

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

C. Observations of operational condition:

Based 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 K1 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.



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

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

2. A7 POWER SUPPLY K1 RETLAY

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 K1 relay was inconclusive as
to the cause of the failure. The radiograph did show that the
internal components were intact and approximately in the "as
manufactured" positions.

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

damage. Each of the contacts was removed and examined with a
stereomicroscope and scanning electron microscope (STEM). Examination
revealed that all contacts except the B3-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 spots 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



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 K1 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 Q% and Q2
.transistor cans were intact but exhibited considerable oxidation.

ELECTRICAL TEST: . Pin-to-pin curve tracer electrical testing
disclosed that all leads on the 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

ok

K.M. Fafford, PMA-209P7
Deputy Program Manager
AN/APX-100

4



STATEMZNT OF PACTS

On 26 April 1994 the undersicgned individuals participated, as part of
a larger taam, in an initial evaluation of the AN/APX-1C0(V) (serial
mmker unknewn) rscoverad from 0§ Arzy UH-60 Blackhawk helicopter, tail
number 87-2600, downed by friendly fire over northaern Irag. This initial
evaluation was to deter=ine what physical evidence remained as the
result of the crash and wubsequent fira which could rrovide any
indication ef the cperational status of the AN/APX-100(V) at the time of
the incident. Thig initial avaluation was not intended as a thorough
failure analysis but as Precursory inspaection of the equipnant to
determine what evidenca remained which could be subjected to a thorough
analysis. The following discoveries were mada:

1. The AN/APX-100(V) at issue had been beavily involved in fire and had
raceived substantial structural damage to both tha extericr ¢asa and
internal aasamblies. i

2. The AN/APX-100(V) at issue exhibited avidence of structural damage as
a result of pPhysical impact. '

3. All toggle switchas on the AN/APY-100(V) at issue wers 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 c¢f the toggle switchas wers lost as & rasult of the fire,

4. Tha majority of the MODE 1, 2 and 3A push button ccde switches are
intact. Filamant analysis of the MODE 1 and 3A incandascent bulbs may
provide an indication of the status of the panal lighing of the
APX-100(V) at the time of tha incident dapendant on the condition of the
glass envelopes. Tha panel lighting may be controlled independent of the
APX-100 power depending on tha Particular A/C configquration so results
©of this testing may be inconculsive. Further analysis ls forthceming.

5. The Master control wafer switch was eithaer consumed by fire or lost
on impact as it was not recsived @3 part of the AN/APX-100(V) at issue.
Analyais of this ewitch may have provided some indication ¢f the
operational status of the AN/APX-100(V) at issue, as it is tha master
pPower and control switch.

§. The antenna diversity toggle switch was eithar consumed by fira or
lost on impact as it was not received as part of the AN/APX~100(V) at
issue.

7. Tha MODE 4 code wafer switch knch and shaft vere present but the
switch contacts, datents and ewitch body were consumed by fire or lost
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cn iapact. With only the xnck and shaft remaining 1t is ingossiBle to.
ascertain ths pesition of the switch at the time ¢ the incident.

8. X1 chassls ralay, which, when provided a greund by the Master Centrel
switch, provides A/C power to the APX-100(V) power supply. K1 relay was
recovered intact and will undergo further analysis.

Tha AM/APX-100(V) at issue received substantial damage as a result of
the incident. A thorough analysis of the Kl relay and the MODE 1 and 3/Aa
¢coda switches is being performed in an attempt to determine thalr
operational status at the time ¢f the incident and a detalled repert
will be issued at the conclusion of that analysis.

\%\M%Mf)\ daalay 7 (_D,WQM

(signature) W\ - ' (date) (signature) (data)
Mr. XK.M. Faffcrd, NAWC INDPLS Mr. Dick Blake, NADEP FNCLA
Code PMA-209P7,1012B o Code 313

:;i EE igégéégézz f?ﬁgaééé/ igﬁ*érllﬁJh’-\_h__f TEREL
(signature) 7 (dAte) (sigrakurs) Q (date)
My, Mike Bratcher, NAWC INDPLS Mr. Ray Creary, NADEP PNCLA

Ccde 306 Coda 54502

(€ignature] (date)
Mr, James Wilgon, NAWC INDPLS
Code 704 A

TOTAL P.&2



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

J-2a
J-2b
J-2¢
J-2d
J-2e
J-2f
J-2g

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

J-2a

J-2b

J-2¢

J-2d

J-2e

J-2f
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MEMORARDUM [OR PROJECT MANAGER, AVIATION ELECTRONIC COMBAT
ATTH: COL THOMAS . REZINKORIR
EFAE-AV-AEC
4300 GOODYPELLOW BOULEVARD
8T LOUIS MO 6§3120-1708

FROM: WL/ARAI )
218% Avionies Circle :
Wrigh{ Patterson AFB OH 45433-7301

SUBJECT:; Fellure Analysis on Third Crash Dzzaged Electronic
Egquipment - INFORMATION MIMORANDUH ) -

1. The ‘subject oquipment was picked up from your organizaticn in |
st Louls MO on 10 May 94 by capt Rick Shute end brought to the
Navigation and Information Transmisslon Branch (WL/AARI), wWiright
Laboreatory, Wright Patterson AFB OK to perform a failure
analyatis,

2. On 13 May 94 at 0800, tmchnical experts from the National Alr
Intelligence Center (NAIC), the 4950th Test Wing, and WL/AALI hac
gathered to perform the reguested analysis. Upon opening the
container, 8 charred mass of electronics and melted metal was
obsorved by all. 6&till pictures and & video were taken during
this time. The eguipment was ldentified as a C-10604(V}/ARC-
186(v} VHF FM contrel box, an interphone box agsociated with the
ARC-~1E6, and an unknown control pansl,

The front panel control settings &nd discernable characteristics
of the c-10604(V)6/ARC-186(V) VHF FN control box were observed:

a. Freguency (MHz) = 30.300

b. Preset - 1l

¢. Mode (preset/man/emer) = uUnkiown {ghear=d)
d. Volume - maximum setting
e, Bquelch = on

£, Directional Pinding = on

g, Control WB/NB Switch wideband mede

CERTIFICATE
I centify that 1 am the Records Custodian for the Accident Investigation Board
convened to investigate the crash of two U8, Army Black Hawk helicoplers in the no
fiy zone in northern lraq on 14 April 1994, and that this is a true and accurate copy of

the record which is kept in my records system,/ \J .
»N“gkﬁ%ﬂg%/ LACRA A ELTS, SFUTSAF

1‘)31& [ Evidence Custadian. Incirlik Adr PBase, Turkey
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the unknown interphone box maybe an ADF controel panel but this
could not be coniirmed,

3, & shetch of the eguipment, phetos, end video cen be mads
request. The aguipment will be protected in o

locked pafe until disposition information is recelved from the

Eafety Board.

If there are additional guestions, please contect

the undersigned at DSH 7B5-2766 or Ms. Diane Summers at DEX 765~

4947,

Qi S st

BENICE 5. JACORBS, Chief
CNI Concepts Exploration Section
systen Avionics Division

I



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

J-2a
J-2b
J-2¢
J-2d
J-2e
J-2f
J-2g

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

J-2a

J-2b

J-2¢

J-2d

J-2e

J-2f

J-2g



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-15C 79-0025

J-5 F-15C 84-0025

J-1
J-2
J-3



TAB J-3
E-3B AWACS

J-3a Certification
J-3b 552D OSS/OSTW Memorandum on Technical Analysis of
AWACS AN/ARC-204A Radio System

J-3a



CERTIFICATION

This certilies that no teardown or technical analysis was conducted on any of the components o
subsystems of the E-3 AWACS. serial number 77-0351, that was tlying in support of Operation
Provide Comfort on 14 April 1994 during the crash of two US Army helicopters m the northern
"No Fly Zone" of Ir}‘u[ This statement is made as part of the AFR 110-14 Accident Investigation

of the hcheopter aceident.

u/.h\M)«/jA//Jﬁf /Y /7L/4,4/77(/'

Name Date




TAB J-3
E-3B AWACS

J-3a Certification

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

J-3a

J-3b



. DEPARTMENT OF THE AIR FORC . .
552d OPERATIONS GROUP (ACC)
TINKER AIR FORCE BASE, OKLAHOMA

20 May 94

MEMOQRANDUM FOR HQ USAFE/SE/AIB
ATTENTION: Lt Col Beriram Pryor

FROM: 552 OSS/OSTW
7550 Sentry Bivd, Ste 21
Tinker AFB, OK 73145-9012

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

1. 1, Staff Sergeant James L. Mattson, am an Instructor Communications Technician with
1700 hours on board the E-3 AWACS. My duties include the operation and maintenance
of all E-3 communications systems to include Have Quick radios. Iam currently assigned
as the $52 088 Tactics Office communications expert.

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

JAMES 1. MATTSON, SSgt, USAT -
NCOIC Tactics Training
552 Operational Support Squadron
2 Attachments:
1. T.O. Extract
2. GT84-22 Extract

-
s

Y 7144-7/77
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FLIGHT MANUAL

LUSAF SERIES

E-3B & E-3C
AIRCRAFT

MISSION SYSTEM OPERATIONS

Preparcd By Autnmated Technical Order Eystem (ATOS)

This publication aupetsedas 1.0, 1E-3A43-1-1 dated 1 July 1982, 45 AA43-1:4667 datud 7 Dec 92,
iE-3A-134-1588 dated 231 May 93, 1E-3A33-1-15-89 datcd 24 Msy 83, and all changes.

Commandets ars respansible {ar bringng th1s publication to the attentlon of il Alr Foree porsonnel oleared for
oparation of gubject alrcratt.

Seo the Numerlcal Index 1.0. 0-1-1-3 and Supplomants thereto tar surcent status of Flight Manualg, Satety
Supplrménts, Dperational Gupplements, and Flight Crew Checkllats.

UTION STATEMENT - Disliibution puthorized ta U.B. Governmecl Agenciea and their soutracters,
11 Ther requerts for this document shall Le referred to QC-ALC/ITLDT, Tinker ATB.
Oklahwwn 7314b-

WARNING - This document co
25 U.9.C., Sec 2761 st og or tha k
2401 &t seq). Vieolation® of these axport laws ave subject to
HANELING 'AND DESTRUCTION NOTICE - Comply with distribution stateml
AL prevent disclovure of contents oF ‘resnmetructisn of the docunsent.

1o whose axport is restricted by the Armo Expert Unntrol Az
tam Act of 1079, an amended (Title 50, U.S.C., APF

‘ ennlties.
by ary methiod that

THIS PLBLICATION IS INCOMPLETE WITHOUT 7.0, 1E-3A3 and T.0. 1E-3A431-2-1.

Publlshed under authorlty of tha Secretary of the Alr Force

ISSUE F 1 OCTOBER 1992
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- Cth TIAVE QUICK 1T e e following cape:
% __Exhues. m oL M mode. T TCK 11 includes

HAVE QUICK COMMUNICATIONS
SYSTEM

HAVE QUICK consgists of an ECCM modification
to GHF radio channcls, providing frequency hop-
ping capability, Frequency hopping 1s & technigue
where the frequency being used for communication
on a given link is rapidly ¢hanged many times per
gecond. The pwpose in doing this 1s to make it
difficult to jam the link. Attempls e make obser-
vations to determine fhe freguency in use are made
very difficult because, by the time the observation
is complete, the eomumunication Yink has been
changed to another frequency. Part of the strength
of HAVE QUICK is through changing frequenties
in & “random’” manner according Lo the Word of
Day (WOD); this means that no pattern s evident
to an observer and jamming is cunscquently more
ditticult.

Frequency hopping is imp‘lemente.d by storing
within-cvery HAVE QUICK terminal a pattern of
frequencies (0T channels) to be nsed for a given
day, and the puttérn is then utilized acrarding to
the Time of Day (TOD). For every time slot. in the
day where each time alot is a small part of & sec-

ond, there is @ gpecitic channel which must be used

fyr a given net, whether it is receiving or transmit-
ting. Thus, HAVE QUICK terminals Teguire some
means Lo store the pattern for channel usc on 8
given day, ant also an aecurate clock to control the
timing of pattern use.

Because the particular frequency used af 2 particu-
lar instant denends on the precise time of day, both
terminals of a HAVE QUICK communication Yink
must have clucks which are synchronized. This
basic¢ requireraent leads to the HAVE QUICK need
for » thne dissribution and maintenance system.
KAVE QUICK time may he et to any arbitrary
time stondard. However, as a practical conve
nience, Coordinated Univereal Time (FrC) has

been adopted as the time standard.

The usual oprating mode for 2 UHF HAVE
QUICK link 15 iLs normal mode wherc it uses any
one of 7000 chapnels available to the UTHE commu-
nicerion band. Operation of the radio in this man-
ner 18 performed in bypass mode.

It jamming i3 encountered, HAVE QUICK radios
can be switched to the ECCM mode and continue
communication. In order Lo permit this switchover
HAVE QUICK must be suitably initialized.

The basie HAVE QUIG as heen replac

.T.O. 47 3A43-52

gix forms of frequency hopping. A-Nel iz designed
for mAaXmum Ann-jam T3y capability and wses the
maoximum number of frequencies. AWACS is A-Net
capable using a cable modification. T-Net uses the
Jeast number of frequencies, dees not cxpose the
system’s ultimate capability and is used primarily
for training. Other nets avajlable are NATO Fre-
quency Manayred A-Nets (FMA-Nets), Nou-NATO
Frequency managed A-Ncts and Frequency Man-
aged Training Nets (FMT-Nets). with each of
these forms of frequency hopping & se-ection of
comunication nets is available, all o® which carty
frequency hopping characteristics and therefore AJ
capability.

Figure 1-175 1 Figure
T.176 15 a block diagram ot HAVE QUICK. The

diagram illustrates the audio and racio frequency
paths together with the power sQurce, keyliner, and
rolated items.

H{AVE QUICK 11 also provides Multi ple WOD
(MWOD) storage and urase capability.

HAVE QUICK A-NET COMMUNICATION
SYSTEM

The HAVE QUICK A-NET is designed for maxi-
murm anti-jam (A capability and uaes the maxi-
mum number of frequencies. Frequency hopping is
jmplemented in the HAVE QUICK equipment by
storing within each tronscaiver recerver-pxeiter
module (REM) an algorithm which defines the fre-
quency hopping pattern and provides the specific
operating frequency at Ay precise time-of-day
(TOL). Synchronization is accomplished by trans-
mitting a synchronizing signal from onc radio to
another. This synchronizing signal is the TOD sig-
nal provided by the radio frequency oscillator
(RFO). The RFO maintains system time after the
TOD has been supplied to the RFO. HAVE QUICK
A-NET operation in AJ mode must have the radio
initialized with word-of-day (WOD). TOD and net
number. The three WOD styles used are the stan-

‘dard (STD), muliiple (MUL), and frequency man-

aged training (FMT). The WOD function defines

the slgorithm used und the net number defines the
operational communication net. tOD rupplies the
clock contained within each REM TOD information

nesded to perform frequency hopping.

HAYE QuICK CONTROLS AND INDICATORS
HAVE QUICK Controls and indicators arc Jocated

on the communications console. The specific loca-
tion of HAVE QUICK itams ontar communications

console js depicted "lfigure 1.177 4
"WITH b41] figure 1-178.9

1-44%
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CONTINUATION TRAINTNG MODULE

TYPE TRAINING: CT CONTINUATION TRAINING
TITLE: N HAVE QUICK A NET
DESIGEATOR: TCM:HQAN

oarE: MAY 29 1882

RED LINE/INTERIM CHBANGES

CHANGE & DATE NAME /OFFICE SYMBOL REMARKS

CHMES/TD

e ' .
v ol vate 29 Mo 92

SUPERSEDES: TCM:HQAN, date March 1921
SME: MSgt Bryant, 552 ACW/DOTMC
CURRICULUN DEVELOPER: Chuck Lashley, Boeing CMSS/TD
OPR: 552 ACW/DOT

CMSS/TD FORM 45D
January %, 1989



24 May 15882 .

HAVE QUICK A—NET (EQAN)

MODULE PREEIGN AND INSTRUCTIONS

T is

s Bali—peacet nodule. The moduls pegins W

ith a vyvielf

LR
wroguction of the supjest mattel. Tnis is followed by the modnle
endectives yeu 3T expacted O achieve when completing this moduls of

instruction. carefully read the cbiectives and keep thel in minéd asz yew
study the remzinder of the module. Fellewing the abjectives; the ERave
Quick A-Net (HQAN equipnent i5 explained &5 fully as the data available

pernits.

The KQRN is completely different from the curze

nt Have Quick

euipment 30 this area should be carefully seudied. As you 3z€ studying
ehe modile alsc refer to the applicable gections of 7.0.
mThere will ke practice exercises at the end ¢f the module.
the material in che moduls to ELSWET ¢he pzactice cxercises. Completé
+he excrcises befezc referring to The student feedback she

an cpen book mod=le test fecuiring & ninimum SCRrE of BB%,

1E~3K—43-1-1.
You ray uie

et. There is
The closed

rock test will Le administerec by your squadrod DOT persannel.

ITNPTRODUCTION

The purpose ©F +his medule is O ravigw the mew Have Quick R-Nel (HQRD)
pguipment being jpstalled on the E-%. TCTO 1p-3-547, In
AN/ARC-204 ARI(V)Z UKF Radio System on r—3B/C Alrcrait, will
equipment and i{s shown 3in the checklist as WITH 547, This perxanent
medification provides for four s5YSTems capable of operati

Quick net
Receiver
supplics,
ancennas,

srallation cf
‘add this new

g en any Have

. The BQAN system consists ©f feur transceivers (irzluding the
Exciter Modules), two multicouplers, fowr rransceiver power
one Radio Frequendy psciliatory ausociated meunting basés, twd

and Two control Indigators. An AN/ARC~171 UERF eranscalver
(U20) and its asspciuted equipment 15 dedicated to the Have Quigk systemn
vo previde time—cE—day (TOD) sransmissiocn and reception. .

This medule will aid you in meintaining your proficiency in cperating or
repalring «ne  HQaN egquipment. The module will provide tTth2 LRD
£unetions, sYIRem iprerfacing, and BITE capabilities.

MODULE

TERMINAL

BBJECTIVES

aBJECTIVE: Using module TCM:EQAN (and T.C. 1E~3A—43-1-1 &nZ
T.O. 1E-3B-2-23—1, if availabkle), previde the corzect
questions on Have Quick A=~Net eJquipment involvirg the followzng
perfowmances stacemants, KR SCLIS of E5% cozrrected ¢ 100% is reguired.

respense ¢



TABJ

TECHNICAL OR ENGINEERING EVALUATIONS

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

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

F-15C 79-0025

F-15C 84-0025

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



DEPARTMENT OF THE AIR FORCE
AIR INTELLIGENCE AGENCY

26 Apr 94

MEMORANDUM FOR HQ USAFE/RSL
ATTENTIGN: Colonel David A. Duck Jr.

SUBJECT: Anatysis of KIR-1C’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 KIR-1C's, serial numbers
00936 and 01505. The tests ‘were performed in accordance with the full '
maintenance document for the KIR-1C (KAM-527, Table 5-6). The procedure was
witnessed by Mr. Raymond Gamboa, Mr. Harry Frierson, CMSgt Ramos (HQ USAFE),
and Mr. Kent Martin.

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

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

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

LM/ )
ROBERT W. JENSEN, f%ﬁ?ﬁg?}/ﬁSAF

Vice Commander

Attachments: ‘ -
o KAM=527A/TSEC, SH—08936— bt
2 KM 52PAFTSEESIOTS0T )1

ce:
Major Jeffrey Snyder

CERTIFICATE
I certify that [ am the Records Custodian for the Accident Investigation Board |
convened to investigate the crash of two U.S. Army Black Hawk helicopters in the no |
fly zone in northern lrag on 14 April 1994, and that this is a true and accurate copy of
the record which is kept in my records systern.

P P
7 Z}fl’g'v?c v WILLIAM L. HARRIS, Capt, USAF, MSC
Date Evidence Custodian, Incirlik Air Base, Turkey

“Freedom Through Vigilance”

I



TAB J-4
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DEPARTMENT OF THE AIR FORCE

HEADQUARTERS WARNER ROBINS AIR LOGISTICS CENTER (AFMC)

26 April 1994

MEMORANDUM FOR HQUSAFE/RSL
ATTENTION CAPT WHEELER

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

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

l. 1Investigation 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: 5895-01-273-1890
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.0. 12P4-2APX76-2, paragraph 3-175,
page 3-175, change 13, dated 30 July 1993. Results of these
tests are shown below.

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

CERTIFICATE
1 certify that T am the Records Custodian for the Accident

convened to investigate the crash of two U.S. Arm

Investigation Board

y Black Hawk helicopters in the no :

S, Capt, USAF, MSC

_/
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WILLIAM L. HAR

at this is a true and accurate copy of
o

Ed
Evidence Custadian Tneirlit Adr Race Tolona-
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fly zone in northern Iraq on 14 April 1994, and th
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the record which is kept in my records system.




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.0. center of tolerance specifications.
The receiver pre-~selector had been adjusted in the field,
evidenced by the RTV sealant being cut, and was adjusted
back into tolerance. A number of variable resistors were
found to have been adjusted in an attempt 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 4B to 64 dB and the receiver
sensitivity increased from -78 dBm to -81.5 dBm. The unit
was then set up for the F-15 configuration due to the fact
that it will be returned to a F-15 aircraft after the
investigation is completed.

b. §/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.0. center of tolerance specifications. Essentially,
these were the same adjustments as required on S/N CLT-1203.
2 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.

A

JOHN C. HUFF

Quality Assurance Specialist
Hardware Support Branch C
Directorate of Avionics Management

cC:
WR-ALC/LY
WR-ALC/LYP
WR-ALC/LYP-1
WR-ALC/LYPF
WR-ALC/LYLCE
WR-ALC/LYLCC
WR-ALC/LYL-1
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TEARDOWN DEFICIENCY RE

MIF KUMBER

PORT

DATE OF INSPECTION

25 Apr 94

3 ACTIVITY PERFORMING IMSPECTION

WR-ATC/TYPDR

2. INSPECTCR

Rodney Short, Albert Lewis

1. PRICAITY

4. DEFICIENCY DATF

% STATICHN SERIAL NUMBER

5.30UEMITTED BY .

Capt Wheeler

7. EQUIPMENT SERIAL NUMBER

F-15C/79-0025

8, INSTALLED POSITION

\

9. TsdS OR MDS

N/A

10. SECTION CR PROPERTI'Y CLASS

11, 5U8 SYSTEM OR MODEL

' !

12. MAJOR ASSEMBLY. TYPF MR MONEL, NSN

Radar Target -Data Processor

13. PRODUCT SERIAL NO.
.
!

14, MINOR ASSEMBLY, N3N

15, NOMENCLATURE OR PAAT, NSN

124200-1¢15/5985-01-016-2209FX

16, REFERENCE NO.

17. TYPE DEFICIENCY

18. CONDITION

Good

19. PRIMARY CALISE OF FAILURE

Test Station {(See 28 below)

20, DISPOSITION
1

21. MANUFACTURER, HOUAS OR MILES SINCE NEW

Litton Systems Inc., Data

Systems Div 3138 hours

22. FORMS RECEIVED WITH EQUIPMENT

AF Form 52

Incirlik AFB, Turkev

3.t AST USING ACTIVITY - NAME, ADDRESS, COMMAND

24, LAST OVERHAUL ACTIVITY, DATE, HOURS OR MILES SINCE OVERHALUL

25. OATE REMOVED FROM
SERVICE

Day MO YR

26, NUMBER QF PRIOR
GVYERHALULS

27. REASON FORA REMOVAL .

28.

TEARDOWN DEFICIENCIES ANALYSES

PART NGMENCLATURE

PART SERIAL NUMBER

LOCATION, DESCRIPTION AND CONDITION

Radar Target Data Processor,
It was connected to the AIS 1
1513 which is an ohms checky
failed test number 1525, whig
passed this section. - Unit ra
tried to rerun this unit it 2
unit and it passed all AIS T4
detected at 2760. A retest ¢
A third test was ran and UUT

Unit was then sent to anothel

Print outs of test are attacd

L2 Apr 94

Serial Number @274 was regeived in good visual condition.

lest Station and upon initjal test run™failed test number

th is also an ohms check.’
n good until section 5048
gain failed test number 1325.
bsting. A second test run

passed all test.

+ area of shop for testing|

Retesting of the unit p3ssed this section.
The unit was retested and again it
where again it failed. .When we

of SRU's.

Bowever, unit

We again went back and retested

was started and a failure was
ould not confirm this failure and unit passed all test again.

ned.

T T
Date/

CERTIFICATE

I certify that [ am the Records Custodian for the Accident Investigation Board|
convened 1o 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. .

S T .;L. -
WILLléAM L. HARRJ{ Capt, USAF, MSC

Evidence Custodian, Ineirlik Air Base, Turkey

perafisral chck purc Pornp
Mo clisorepauci weia fpewnd and pront

Lked after SEU




MEMORANDL.ORHC AFE/RSL ,
S AR 194

ATTENTION: CAPTWHEELER

'FROM: WR-ALC
380 2nd St. Ste 104
Robins AFB. GA 31098-1636

SUBJECT: Mishep Investigation of F-15 Rader Terget Data Processors - 1NFORMATION
MEMORANDUM

1. Attachment to Teardown Deficiency Reportfor LRU ser. no. 274

a. Al-P/N124251-101  S/N1411
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 SINE7D
No visual defects found. No sign of any recent repairs. Circuit card ran good on ADTS Digital

station #4. See aftached printout. We replaced Q18 and 1 fora suspected failure but found
the problem to be adapter seating.

c. A-P/N124251-101  S/N1411
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 several IC's thru R3 which should have been 10K butwas 100 ohm's from
the factory. Circuit card ran good sfter R3 was replaced with a 10K resistor. See attached

printout.

d. Ad-P/N124254-101  S/N5EI
No visual defects found. No sign of any recent repairs. Circuit card ran good an ADTS Digitel

station #4. See ettached printout.

e. AB-P/N124255-102  S/N 643
No visual defects found. No sign of any recent repairs. Circuit card ran good on ADTS Digital

station #4. See attached printout.

f. AB-P/N124256-101  S/N 1298
No visual defects found. No sign of any recent repairs. Circuit card ran good on ADTS Digitel

station #4. See attached printout,

g. A7-P/N124250-104 S/N657
No visual defects found. No sign of any recent repairs. Circuit card ran good on ADTS Analog

station #25. See attached printout.

2. lfthere are any questions concerming the information provided, please contact Mr Billy Shirley at
DSN 468-4310 or commercial 312-826-4310.

-

Y/ Y

CERTGICATE BILLY . SHIRLEY, WG-12
I certify that 1 am the Records Custodian for the Accident Investigation Board |ntsrgmted Electronics Mechanic

convened to investigate the crash of twe U.S. Army Black Hawk helicopters in the no _
iAo
i

fly zone in northem Irag en 14 April 1994, and that this is a true and accurate copy of
the record which is kept in my records system.

L— ===
T s GE WILLIAM L. HARRIS, Capt, USAF, MSC : NTHON U WS-12
Daf Evidence Custodian, Incirlik Air Base, Turkey élewoni; gupewi;or

By



MEMORANDUM FOR HQ USAFE/RSL 26 Apr 94
ATTENTION: CAPT WHEELER

FROM: WR-ALC
796 Cochran Street
Robins AFB, GA 31098-1622

SUBJECT: Radsr Target Data Processor (RTDP) Outof Tolerance Conditions found during
Shop Replaceable Unit (SRU) Testing

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

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

RTDP SN 1444 meet all functional test requirements atthe 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 C12 which is used
to filter noise out of the power supply.

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

¢ EFFECT TO SYSTEM PERFORMANCE:
- NONE

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

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

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

EFFECT TO SYSTEM PERFORMANCE:
- NONE '

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

EFFECT TO SYSTEM PERFORMANCE:
- NONE

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

Thompson at DSN 468-3594 or commerciel $12-326-3594.
- i
CERTIFICATE QM @{

1 centify that | am the Records Custedian for the Accident Investigation Board i/
convened to investigate the crash of two U.S. Army Black Hawk helicopters in the no |ALBERT F. THOMPSON

fiy zone in northern Irag on 14 April 1994, and that this is a true and accurate copy of | Captain USAF

the record which is kept in my records systemn. ; : .
%— - \/“74%__.—) i F-15 Chief Electrical Engineer

2 w64 WILLIAM L. HARRIS, Capt, USAF, MSC /)
Date? ' Evidence Custodian, Incirlik Air Base, Turkey i
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DEPARTMENT OF THE AIR FORCE
HEADQUARTERS WARNER ROBINS AIR LOGISTICS CENTER (AFLC)H
ROBINS AIR FORCE BASE, GEORGIA 31098-5149

2 May 19%4

MEMORANDUM FOR HQUSAFE/RSL
ATTENTION MAJOR SNYDER

FROM: WR-ALC/LYPD (Tony Busby)
180 2nd St. Ste 104
Robins AFB, GA 31098-1638

SUBJ: Mishap Investigation of AAI Contrel Panel

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

a. NSH: 5895-01-044-~4987
NOUN: AAI Control Panel
SERIAL NO: @729

CERTIFICATE

b. NSN: 5895-¢1-044-4987
NOUN: AAT Control Panel
SERIAL NO: @642

2. The two ARI 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.

for the Accident Investigation Board

I certify that 1 am the Records Custodian
convened to investigate the erash of two U8, Army Biack Ha

d accurale copy of

wk helicoplers in the no

{ly 7on in northern Iraq on 14 April 1994, and that this is a true an

the record which is kept in my records system.

4

‘?T'.L_"T:_--

7

WILLIAM L. HARRIS, Capt, USAT, MSC

/

L —

P2 g 3

Evidence Custodian, Incirlik Air Base, Turkey

Datg/

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 @729 at this depot.

4., The exhibits were tested utilizing the minimum
performance test in T.0. 1281-2A-10@7 dated 15 Sep 1975,
Change 23, 29 Nov 1992. These units passed all functional

tests.

5. In conclusion, the exhibits S/N @729 and S/N 64z
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, DSK a68-2862/Commercial (912) 926-2862.

ANTHONY BUSBY

Foreman, Hardware Production Branch A
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DEPARTMENTOFTHE AIRFORCE
HEADQUARTERS WARNER ROBINS AIR LOGISTICS CENTER (AFLQC)
ROBINS AIR FORCE BASE. GEORGIA 31098-51489

3 May 1994

MEMORANDUM FOR HQUSAFE/RSL
ATTENTION MAJOR SNYDER

FROM: WR-ALC/LYPD (Tony Busby)
38@ 2nd St. Ste 104
Robins AFB, GA 31098-1638

SUBJ: Mishap Investigation of Interference Blanker

1. The three Interference Blankers were received at
approximately 1@:30 A.M. on @2 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 9687 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 @687 to have solder specs/metal shavings on
inside. Serial number 0687 and 2650 had no edgeguard
installed per T.O. 12P4-2A-113, Table 5-1, Change 11.

Serial number 265@ had pin missing on card holder of A3CCA -
pin was not located on inside of LRU. See Atch 1 - TDR
Report.

2. Examination of our historical data base revealed that
S/N 0206 had been repaired at depot in September of 19350.
There has been over 200@ hours of operating time since depot
repair. Serial numbers 0650 and @687 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
45088110 dated 29 June 1989. All units passed functional
test. Serial number 9206 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 - A5 card had one resistor out of
tolerance - All other SRUs passed. ASCCA passed in next
higher assembly.

b. S/N @206 - A6 card had one inactive pin smashed -
All SRUs passed performance. ML S s

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 helicopters in the no
fly zone in northern Iraq on 14 Agpril 1994, and that this is a true and accurate copy of

the record which is kept in my records system. i
e A=

T 2.9 Y WILLIAM L. HARRIS, Capt, USAF, MSC
Date / Evidence Custodian, Incirlik Air Base, Turkey |




¢. 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 @206 and S/N 0650 passed
all minimum performance testing and visual inspection.

Based on tests at our disposal, we consider these units
serviceable. Serial number @687 needs thorough c¢cleaning or
depot service. See Atch 4 - Final LRU performance test.

6. We were happy to be of assistance in this investigation
and 1f 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.

wlyy

ANTHONY BUSBY
Foreman, Hardware Production Branch A
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DEPARTMENT OF THE AIR FORCE
AIR INTELLIGENCE AGENCY

26 Apr 94

MEMORANDUM FOR HQ USAFE/RSL
ATTENTION: Colonel David A. Duck Jr.

SUBJECT: Analysis of KIR-1C’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 KIR-1C's, serial numbers
00936 and 01505. The tests were performed in accordance with the full
maintenance document for the KIR-1C (KAM-527, Table 5-6). The procedure was
witnessed by Mr. Raymond Gambca, Mr. Harry Frierson, CMSgt Ramos (HQ USAFE),
and Mr. Kent Martin.

2. No problems or deficiencies were observed throughout the test procedure.
Both KIR-1Cs testied satisfactorily against a known KIT-1C (shop standards).
Attachments 1 & 2 Depot Maintenance Operational Tesis for KIR-1C, 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-1C's have been re-certified and can be released to supply for
stock.

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

™

) L
ROBERT W. JENSEN, Cd?%%g#?’ﬁSAF
Vice Commander

Attachments:

S KAM-527A/TSEC, SN_00936 ;) Hhibs’™

2 KAN=5Z7A/TSEC, SN 01505 jf
(’}

cc:
Major Jeffrey Snyder

CERTIFICATE
1 certify that 1 am the Records Custodian for the Accident Investigation Board
convened 1o investigate the crash of two U.S. Army Black Hawk helicopters in the no
fly zone in northern Irag on 14 Agpril 1994, and that this is a tnue and accurate copy of

the record which is kept in my records system. /
r: =
A e "
2 e 54 WILLIAM L. HARRIS, gnpt, USAF, MSC
Date

Evidence Custodian, Incirlik Air Base, Turkey

“Freedom Through Vigilance™

L]
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DEPARTMENT OF THE AIR FORCE

HEADQUARTERS WARNER AOBINS AIR LOGISTICS CENTER (AFMC)

26 April 1994

MEMORANDUM FOR HQUSAFE/RSL
ATTENTION CAPT WHEELER

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

est-igation Board

y Black Hawk helicopters in the no
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WILLIAM L. HARRIS, Capt, USAF, MSC
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4. The exhibits were tested utilizing the minimum Eg;;iﬁ
performance test in T.0. 12P4-2APX76-2, paragraph 3-175, Eggg‘é
page 3-175, change 13, dated 30 July 1993. Results of these |[H6Zz%
tests are shown below. Uggfg
' ' ' ' d%E
a. S/N CLT-1203: This unit showed 152 hours of §§§'§
operating time on the elapsed time meter since the last ! E&gﬁ A
depot repair-cycle. This unit met all critical test _‘Eﬁg O
requirements, with only minor deviations from depot T.O. §§8§
requirements observed. These deviations were the blanking gegg
pulse duration time, receiver pre-selector alignment, and 'agsg
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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 into tolerance during the SRU tests, as the IRU
tests had confirmed serviceability of the unit. During the
SRU tests, a number of adjustments were required to bring
the unit back to T.0. center of tolerance specifications.
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. §/N OKi-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 ocutput power was 62 4B, 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.0. 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 cof 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.

A

JOHN C. HUFF

Quality Assurance Specialist
Hardware Support Branch C
Directorate of Avionics Management

cc:
WR-ALC/LY
WR-ALC/LYP
WR-ALC/LYP~-1
WR-ALC/LYPF
WR-ALC/LYLCE
WR-ALC/LYLCC
WR~ALC/LYL-1
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WiP NUMSER DATE OF INSPECTION
EARDOWN DEFICIENCY REPORT | , 100
i 2 25 Apr 94
V. ACTSVITY PERFORMING INSPECTION 2. INSPEZTOR 3. PRIORITY +. DEFICIENGY DAT#
,Rodney Short, Albert Lewls N
. 7. EQUIPMENT SERIAL NUMBER

WR-ALC/LYPDB

5 STATION SERIAL NUMBER

6. SUBMITTED BY

Capt. Wheeler

P-15C/84-0025 o

4. INSTALLED POSITION

9. TM5 DR MDS

N/A

16. SECTION OR PROPERTY CLASS
'

11. 5UB SYSTEM OR MODEL

: l

L
12 MAJOR ASSEMBLY. TYPF DR MONEL. NSN

|

12, PRODUCT SERIAL NO.
i

14, MINOR ASSEMBLY, NSN

Radar Target Rata Processor

15. NOMENCLATURE OR PART, NSN

B 16. REFERENCE NO. 7. TYPE DEFICIENCY

124200-105
18, CONDITION 13. PRIMARY CAUSE OF FAILURE X
Good No Failure
21. MANUFACTURER, HOURS QR MILES SINCE NEW

20. OISPOSITION

f

Litton Systems Inc Data Systems Div 1034 hours

22. FORMS RECEIVED WITH EQUIPMENT

74,1 AST LISING ACTIVITY - NAME, ADDRESS. COMMAND

AF Form 52 i A Incirlik AFB, Torkey
74 LAST OVERHAUL ACTIVITY. DATE HOURS OR MILES SINCE OVERHAUL 25. SDEA'-'E REMOVED FROM
RVICE
DAY MO YR

26. NUMBER CF PRIOR
OVERHAULS

27. REASON FOR REMOVAL

TEARDOWN DEFICIENCIES ANALYSES

PART NOMENCLATURE

PART SERIAL NUMBER

LOCATION, DESCRIPTION AND CONDITION

Radar Target Data Processor,
Serial NMumber 1444 was conne
to another area of the shop

-

e /szz 94
Foal £LL oL

put i zajéézc;{éq[

414%{4i1«az~//r4344££:<f AL
Checks complete. o discrapputios wpps Yound avd prins

the record which is kept in my records system.

3

Y WA
Dafe

CERTIFICATE

1 certify that | am the Records Custodian for the Accident Investigation Board
convened 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 ths is a true and accurate copy of |!

WILLTAM L. HARRIS, Capt, USAF, MSC
Evidence Custodian, Incirlik Air Base, Turkey |,

LU fest sttisn

CDdZIE- éia_F?éﬁff

Serial Mumber 1444 was refeived in goed condition.
lted to test set and passef all test.” Unit was then sent

for testing of SRU's.

Priht out of efest is attached.

Loprratisral ; ,a)x&f clate




MEMORANDLT EOR Hu. USAFE/RSL .
ATTENTION: CAPT WHEELER 20 AR 19

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. Atachment to Teardown Deficiency Reportfor LRU ser. no. 1444

e Al-P/N124251-102  S/N 3095
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/N818
No visual defects found: No sign of any recent repairs. See attached printout. We replaced
Q18, Q19 and Y1 for a suspected failure but found the problem to be adapter seating. K1 was
changed for high resistance on test T2 S60 test TH. K1 fixed problem. Circuit card ran good
on ADTS Digitai station #4.

C. A3-P/N124253-102 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. Ad-P/N 124254101 S/N 1529
No visual defects found. No sign of any recent repairs. Circuit card ran good on ADTS Digital
station #4. See aftached printout.

e. AB-P/N124255-103 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. AB-P/N124256-101  S/N 750
No visusl defects found. No sign of any recent repairs. Circuit card ran good on ADTS Digital

station #4. See attached printout.

g. A7-P/N124250-104 S/N 740
No visual defects found. No sign of any recent repairs. Failed T19.1 High 2.36138-01V.
Replaced C12 and circuit card ran good on ADTS Analog station #25. See attached printout.

2. lfthere are any questions conceming the informatjon' provided, please contact Mr Billy Shirley at
DSN 468-4310 or commercial 912-926-4910. \

BILL%IRLEY WG-12

m— e e - — Intergrated Electronics Mechanic

CERTIFICATE
1 certify that I am the Records Custodian for the Accident Investigation Board |,
convened to investigate the crash of two U.S. Army Black Hawk helicopters in the no |;
fly zone in northern Iraq on 14 April 1594, and that this is a true and accurate copy of [;
the record which is kept in my records system.

’

Electronics Supervisor

f—
P Wlay G Y WILLIAM L. HARRIS, Capt, USAF, MSC
Date Evidence Custodian, Incirlik Air Base, Turkey




MEMORANDUM FOR HQ USAFE/RSL 26 Apr 94
ATTENTION: CAPT WHEELER

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

SUBJECT: Radear 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: 5896-01-016-2208
PN.  124200-105
SN: 1444

RTDP SN 1444 meet all functional test requirements atthe 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 ceused by capeacitor C12 which is used

to filter noise out of the power supply.

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

EFFECT TO SYSTEM PERFORMANCE.
- NONE

b. NSN: 5896-01-018-2209
PN:  124200-105
SN: 0274

RTDP SN 0274 meet ali functional test requirements etthe Line Replaceable Unit
(LRU) [Black Box] level. During individual SRU testing two circuit card assemblies (CCA) A2 (PN
124252-102, SN 570), A3 (PN 124251-101, SN 141 1) 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 BY K1 TO CCAAZ
- increased current through several Integrated Circuits (ICs) [components]

EFFECT TO SYSTEM PERFORMANCE:
- NONE :

EFFECT CAUSE BY R3ITO CCA A3:
- possible delay of verification BIT Enable/Return

EFFECT TO SYSTEM PERFORMANCE:
- NONE

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

Thompson et DSN 468-3594 or commercial 912-926-3584.
CERTIFICATE W @7{

I certify that T am the Records Custodian for the Accident Investigation Board
convened to investigate the crash of two U.S. Army Black Hawk helicopters in the no
fiy zone in northemn Iraq on 14 April 1994, and that this is a true and accurate copy of
the record which is kept in my records system. 7 o

7

2 Wil CF —WILLIAM L. HARRIS, Capt, USAF, MSC

Daté Evidence Custodian, Incirlik Air Base, Turkey

IALBERT F. THOMPSON

| Captain, USAF
I'F.15 Chief Electrical Engineer
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DEPARTMENT OF THE AIRFORCE
HEADQUARTERS WARNER ROBINS AIR LOGISTICS CENTER (AFLC)
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 124
Robins AFB, GA 31998-1638

SUBJ: Mishap Investigation of AAI Control Panel

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

a. NSN: 5895-91-044-4587
NOUN: AAI Control Panel
SERIAL NO: @729

CERTIFICATE

[ centify that [ am the Records Custodian
convened to investigate the crash of two UL.S. Army

b, NSN: ©5895-01-044-4987
NOUN: AAI Control Panel ,
SERIAL NO: ©642

2. The two AAI Control Panels were received at the depot
sealed and wrapped with tape. The exhibits were opened 1ir
the presence of USAFE and WR-ALC representatives.

for the Accident Investigation Doard

Black Hawk helicapters in the no

d accurate copy of

fly zone in northern Iragon 14 April 1954, and that this is a true an

the record which is kepl in my records system.
£/

B

WILLIAM I.. HARRIS, Capt, USAF, MSC

s
2 e

Fvidence Custodian, Incirlik Air Base, Turkey

My, sy
ape

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

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.0. 12S1-2A-10@7 dated 15 Sep 1975,
Change 23, 29 Nov 1992. These units passed all functional

tests.

5. 1In conclusion, the exhibits S/N @729 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.

!

ANTHORY BUSBY
Foreman, Hardware Production Branch A
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DEPARTMENT OF THE AIRFORCE
HEADQUARTERS WARNER ROBINS AIR LOGISTICS CENTER (AFLC)
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 10:32 A.M. on @2 May 94. They had been
shipped using UPS.