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TECHNICAL REPORT
BLACK HAWK MAINTENANCE

AIRCRAFT EVALUATED: UH-60 Black Hawk, Serial Number 88-26060
INCIDENT DATE: 14 April 1994
1. INTRODUCTION:

The purpose of this evaluation was to determine the airworthiness, capability and
effectiveness of the U.S. Army helicopter, UH-60, Black Hawk, serial number 88-26060.
The helicopter was assigned to Eagle Flight Detachment, C Company, 6th Battalion,
159th Aviation Battalion. It was deployed to Diyarbakir Air Base, Turkey on 14 June
1993 It had a total of 1222.0 flight hours on the airframe prior to departing on the last
mission. (TAB Hla/bltk. 11)

II. BACKGROUND:

This technical report was prepared for the official AFR 110-14 aircraft accident
investigation into the facts and circumstances surrounding the crash of two US Army
Black Hawk helicopters and the possible involvement of US fighter aircraft in the crash of
these helicopters in the northern No-Fly Zone of Iraq on 14 April 1994, It reports the
technical evaluation processes and determinations regarding the air worthiness and
serviceability of the UH-60 Black Hawk helicopter, serial number 88-26060, which was
invoived in the mishap.

Ill. EVALUATION:

This evaluation included review of the maintenance records of the helicopter, the
results of the Department of Defense laboratory test analyses conducted on aircraft
components recovered from the wreckage, and the testimony of Eagle Flight's
military and civilian maintenance personnel. Maintenance procedures and the
qualifications, experience and supervision of maintenance personnel were also
evaluated.

All the available aircraft maintenance records were reviewed. These records, consisting
of the Department of the Army (DA) 2408 senies are listed below:
(a) The helicopter's 30 day file for the period 16 March 1994 - 15 April 1994 and the
six month file for the period 16 September 1993 - 15 March 1994--
DA Form 2408-13  Aurcraft Status Information Record
DA Form 2408-13-1 Aircraft Inspection and Maintenance Record
DA Form 2408-13-2 Related Maintenance Actions Record



(b) Historical Maintenance File with--
DA Form 2408-5 Equipment Modification Record
DA Form 2408-5-1  Equipment Modification Record (Component)
DA Form 2408-15  Historical Record for Aircraft
DA Form 2408-15-1 Warranty Identification Card
DA Form 2408-16  Aircraft Component Historical Record
DA Form 2408-16-1 History Recorder, Component, Module Record
DA Form 2408-17  Aircraft Inventory Record
DA Form 2408-19-2 T700 Turbine Engine Analysis Check Records
DA Form 2408-19-3 T700 Engine Component Operating Hours Record
DA Form 2408-20  Oil Analysis Log

Aircraft Survivability Equipment (ASE) installed onboard the UH-60 was one ALQ-144
(Infrared Countermeasures Set), one APR-39 (Radar Warning Receiver), and one M130
(Chaff Dispenser).

Several items of Aircraft Survivability Equipment (ASE) and avionics equipment were
recovered from the crash site and forwarded to Department of Defense test facilities for
laboratory analysis. (Atch 1) Aircraft Survivability Equipment (ASE) components
recovered from the crash site included the ALQ-144 (Infra-red Countermeasures Set), and
a CF-1597 Digital Processor Unit for the APR 39 (Radar Warning Receiver). Avionics
components recovered from the crash site were the AN/APX-100 (Transponder), one RT
1518B/ARC-164(V)(UHF Radio), one C-6533 (Intercommunications System Control
Panels), and one Kit 1C (Cryptographic Computer). M130 (Chaff Dispenser) was
destroyed in the post crash fire.

Interviews were conducted with military maintenance and flight personnel and Serv-Arr,
Inc. civilian contract maintenance personnel to determine what equipment discrepancies,
if any, may have contributed to the accident.

Aircraft Survivability Equipment (ASE) and avionics equipment maintenance and test
procedures performed by the military maintenance personnel and the contract maintenance
personne! were evaluated on-site at Diyarbakir AB, Turkey for compliance with applicable
Army technical manuals and directives. (Atch 2)

IV. DETERMINATION:

Analysis of maintenance documentation and component test results is divided into two
subsections, General Aircraft Systems and Mission Systems. General Aircraft Systems
include fundamental systems necessary for aircraft flight. Mission Systems include
systems necessary to perform communications, navigation and aircraft survivability
functions.

The most current maintenance documents for this aircraft, could not be reviewed because
they were destroyed in the crash. Army directives require that current maintenance forms,



DA Form 2408-13 (Aircraft Status Information Record), DA Form 2408-13-1 (Aircraft
Inspection and Maintenance Record), and DA Form 2408-13-2 (Related Maintenance
Actions Record)) be kept on the board the aircraft in the logbook. (Atch 3)

The 2408-13 lists the current status of the aircraft (flyable or non-flyable) based on the
discrepancies recorded on the other two forms, the total airframe hours, and the hours of
the next phase inspection. The 2408-13 is closed out at the end of each mission day (24
hour day the aircraft flies), and the data reentered on a new form for the next mission day.
Review of the closed out form, dated 13 April 1994, showed that the aircraft was in a
flyable condition. (TAB Hla)

The 2408-13-1 and 2408-13-2 forms are kept on board the aircraft for seven mission days.
These documents contained a complete hist of all open, (non-grounding) discrepancies.
After seven mission days, all ef the open entries are carried forward to new forms. The
old forms are removed from the aircraft logbook and stored in the 30 day maintenance
files. (Atch 3)

Open discrepancies, that existed on the the forms in the 30 day file, would have been
carried forward to the records in the log book. A summarized list of those discrepencies is
attached. (Atch 5)

The seven day mission period for serial number 88-26060 began with the last records (DA
Form 2408-13-1 & -2) close-out on 10 April 1994, (TAB H1b) The maintenance records
for 11 April 1994 through 14 April 1994 were maintained in the aircraft log book and
were destroyed in the accident.

Discrepancies which were open as of the records close-out on 10 April 1994, and which
may have existed during the 14 April 1994 mission are discussed below. Maintenance
personnel were not able to recall which, if any, of these discrepancies had been corrected.
(TAB V59/pl, para 4) Other non-grounding discrepancies may have been added to the
on-board forms after 10 April 1994,

A. GENERAL AIRCRAFT SYSTEMS

The maintenance 30 day file revealed open discrepancies involving general aircraft
systems. There were no open discrepancies involving the engines or other aircraft systems
that could be related to this accident.

The helicopter did have one "Circle Red X" operating restriction, for a Department of the
Army directed modification, that added an Auxiliary Fuel Management System (AFMS) to
the Extended Range Fuel System (ERFS). (TAB Hla/blk.10) This modification is
designed to provide a warning for any imbalance problems that may arise between the two
auxiliary fuel tanks. The operating restriction directs that the pilots not use the AFMS as
a fuel quantity indicator. (Atch 4/p2, para 2)



Available records entered in the 30 day file, that were carried forward from the closed out
forms,show this aircraft had seventeen discrepancies related to general aircraft systems.
These discrepancies should have been entered in the log book forms destroyed in the
crash. The writeups included nine airframe discrepancies (e.g., worn or cracked cowlings
or bushings), four electrical (e.g., light bulb inoperative), one scheduled inspection (250
hour stabilator inspection due), one administrative serial number correction, and the
operating restriction noted above. (Atch 5; TAB H1b) One discrepency (oil sample due),
that was carried forward from the closed out forms, was documented as completed on the
DA Form 2408-20 in the historical records. (TAB H1d) The discrepancies carried
forward, did not affect the airworthiness or mission capability of the helicopter. (TAB
V49/p2, para 2)

All modification work orders had been completed. (TAB Hlc) Unscheduled maintenance
performed prior to the accident was himited to minor procedures (e.g., antenna repair), and
does not appear to be related to the accident. (TAB Hlb)

Testing and teardown analysis after the accident was not accomplished on the power plant
(engines), hydraulic, electric or mechanical systems due to the extensive damage. These
systems do not appear to be related to the accident.

Post-crash fuel, hydraulic fluid, and oil samples were not taken from the aircraft because
of the extensive damage to components caused by impact and post-crash fires. Engine,
fuel, hydraulic and lubrication systems do not appear to be related to the accident.

B. MISSION SYSTEMS

Aircraft Survivability Equipment (ASE). The onboard Aircraft survivability
Equipment (ASE) was not designed to protect the helicopter against AIM-9 or
AMRAAM missiles carried by F-15 Fighter aircraft. (Atch6 Tech Report)

All ASE components that were recovered were severely damaged. All components were
originally sent to the Office of the Project Manager, Aviation Electronic Combat, St.
Louis, Missouri, for forwarding to Department of Defense testing laboratories. (Atch 1)
Teardown analysis continues; available results are detailed below .

ASE components sent for teardown analysis included components of the ALQ 144
(Infrared Countermeasures Set), and the APR 39 (Radar Warning Receiver). (Atch 1)
Analysis of the ALQ 144 revealed that the subassembly and the remaining attached parts,
motors, encoder discs, start relay, EMI filter, harness, lower portions of source [signal
generator], and modulators were burned to the extent that a failure analysis could not be
made. (TAB J1a/pl, para 2a) The APR 39 analysis revealed that the component had the
proper operational flight program (the computer software) and the correct User Data
Module (the computer threat library). (TAB J1b/p1-2)



Avionics. All avionics components that were recovered were severely damaged. All
components were originaily sent to the Office of the Project Manager, U.S. Army Aviation
Electronic Combat, St. Louis, Missoun, for forwarding to Department of Defense directed
laboratories. (Atch 1) Teardown analysis continues; available results are detailed below |

Avionics components sent for teardown analysis include the AN/APX-100 (Transponder),
one ARC 164 (UHF radio), one Kit 1C (Cryptographic Computer)  (Atch 1)

Analysis of the AN/APX-100 (Transponder) is pending completion (TAB J1e). Data
analysis of magnetic tapes recording the events of the AWACS mission airborne during
this aircraft's last flight indicate that the transponder was on and transmitting properly, in
Mode I and Mode II. No data was available concerning Mode IV, the encrypted friendly
code function, as no interrogation of the helicopters Mode 1V was done by the AWACS
crew. (TAB 03f)

Due to the damage to the ARC 164 (UHF radio), it was not possible to ascertain the
operational condition of the unit at the time of the accident. (TAB Jlc/pl, para 2) The
hundreds digit of the frequency appeared to be set at "2." The remaining digit settings
could not be determined. (TAB Jl¢/pl, para 2)

The Kit 1C analysis revealed that no determination could be made about the condition of
the component prior to the accident, or whether the unit was turned on at the time of the
accident. The logic card was charred and significant components were melted.
Additionally, wiring was melted and fused so that any attempt to apply power to the unit
would have resulted in damage to the tester (ST-20). No additional functional information
could be determined. (TAB J1d/pl, para3) However, data analysis of magnetic tapes
recording the events of the AWACS mission airborne during this aircraft's last flight
indicates that the transponder was on and transmitting properly, in Mode I and Mode II.
No data was available concerning Mode IV, the encrypted friendly code function, as no
interrogation of the helicopters Mode 1V was done by the AWACS crew. (TAB Q3f)

C. PROCEDURES

The aircraft crew chief conducted the preflight servicing. (TAB V54/p3, para 1) In
accordance with Army directives, the Pilot In Command is responsible for ensuring the
aircrafl is properly serviced. (TAB AA15/p7) Servicing records pertaining to refueling,
replenishing component fluid levels, and the daily scheduled inspections, were carried in
the aircraft logbooks IAW DA Pam 738-751, page 32, para 2-2, and were destroyed in the
accident.

Training records show that the crew chief was experienced and properly qualified. (TAB
T1b) Testimony presented to the Board indicates the Serv-Air, Inc. contractor
maintenance personnel were experienced and properly qualified. (TAB V59/pl, para 1;
V60/pl, para 3; V61/pl, para 2)




The crew chief was responsible for entering (keying) the correct Mode IV (Identification
Friend or Foe [IFF])code, into the aircraft's Kit 1C, Cryptographic Computer. (TAB
V48/p7, para 2) The Mode IV code is changed every day. If the wrong code is entered
into the Kit 1C, then the aircraft can not correctly reply to Mode IV interrogations from
other friendly aircraft (e.g. AWACS, fighters). There is no procedure or requirement to
record the keying process, so there was no definitive way to determine whether the
correct Mode IV code was properly entered prior to the mission on 14 April 1994,
However the transponder has a self test feature that warns the pilot if the Mode IV did not
accept or retain the encryption. The crew chief who loaded the codes and the pilots who
would have performed the self test were killed in the crash on 14 April 1994. (TAB
X06,X13,X09 )

A representative of the Office of the Project Manager, U.S. Army Aviation Electronic
Combat, St. Louis, Missouri, evaluated the other Eagle Flight crew chiefs on 28 April
1994, He determined that they were all performing the Mode IV keying procedure in
accordance with the applicable technical manuals. (Atch 2)

No other maintenance personnel or supervision factors appear to be related to the

accident.
S e

' DOUGLAS C. SOUSA, CW4, USA
Accident Investigation Board
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Accident Investigation Board 14 May 94

MEMORANDUM FOR RECORD
SUBJECT: Teardown Analysis of UH-60 Black Hawk Components -- Facilities

1. Aircraft Survivability Equipment (ASE) and Avionics components recovered from the
crash sites of U.S. Army Black Hawks helicopters serial numbers 87-26000 and 88-26060
were forwarded for technical analysis.

2. Components were forwarded to the Office of the Project Manager, Aviation Electronic
Combat, ATTN: SFAE-AV-AEC, 4300 Goodfeliow Blvd., St Louis, MO 63120-1798.
That office forwarded components to appropriate laboratories for analysis as follows:

a. Arc/164. Navigational and Information Transmission Branch (WL/AAAI,
Wright Laboratory, Wright Patterson AFB, Ohio, ACFT 87-26000 and 88-26060.

b. ICS/C-6533. Navigational and Information Transmission Branch (W/AAAI),
Wright Laboratory, Wright Patterson AFB, Ohio, ACFT 87-26000 and 88-26060.

c. Kit 1C. AFCSC/CV, 230 Hall Blvd Sto 126, San Antonio, TX 78243-7075,
Acft 88-26060.

d. Apr 39V Digital processor. HQ, USAR Com-Elec Cmd, Research
Development and Engineering Center, NV & E Sensor Directorate, Ft. Monmouth, NJ
7703-5205, Acft 87-26000 and 88-26060.

e. APX-100. Naval Air Warfare Center, Aircraft Division, Indianapolis, IN, Acft
87-26000 and 88-26060.

f. AN/A1Q 144A. Robert W. Aamueller, Survivability Equipment Division, Ft.
Monmouth, NJ 07703-5205, Acft 87-26000 and 88-26060.

g. AN/Arc 186. Navigational and Information Transmission Branch
(WL/AAAI), Wright Laboratory, Wright Patterson AFB, Ohio, ACFT 87-26000.

h. KY 58. US Army Depot, ATTN: SDSTO-MC, Tobyhanna, PA.

i, KY 58 control. US Army Depot, ATTN: SDSTO-MC, Tobyhanna, PA.

D b St

DOUGLAS C. SOUSA

Cwi4, USA

UH-60 Maintenance Test Pilot
Accident Investigation Board



POST ACCIDENT INSPECTION
EAGLE FLIGHT DETACHMENT
AVIONICS OPERATION AND MAINTENANCE

1. Detailed operational testing and operational evaluation was accomplished on aircraft
survivability and communications equipment installed on 4 UH-60A Black Hawk utility
helicopters assigned to Eagle Flight detachment located at Diyarbakir Air Base. Turkey.
Testing and evaluation was performed on 28 April 1994 by CW2 John Hall, Project
Executive Office Division. Aviation Electronic Combat, St. Louis, Missouri, and S5G
Freddie Holmes, 4th Bde, 3d Infantry Division (Mech), Giebelstadt, Germany. The
purpose of the testing was to determine the operational status of the aircraft. identify
maintenance deficiencies, and evaluate maintenance personnel knowledge of maintenance
procedures on communication and aircraft survivability equipment. Aircraft inspected
were serial numbers 87-24656. 87-26001, 87-24555, 87-24634.

2. Items checked.

a. AN/ALQ - 144A Passive Infra Red (IR) Counter Measure System. Provides
helicopter protection against 1st and 2nd generation IR missiles operating in bands 1, 2.
3, and 4. Areas covered:

(1) System Operation
(2) Jam Code Setting

(3) Air crew knowledge

(4) Unit equipment testing procedures at Aviation Unit Maintenance (AVUM)
Jevel and Aviation Intermediate Maintenance (AVIM) level.

b. M130 Chaff Dispenser system. Provides aircraft protection against radio
frequency (RF) systems by dispensing RF reflective material into the atmosphere to
inhibit threat radar lock, on aircraft. Areas covered:

(1) System Operation
(2) Program Salvo/Burst Setting

(3) Air crew knowledge

(4) Unit Equipment testing procedures at (AVUM) and (AVIM) level.



c. AN/APR-39 A(V)]1 Radar Warning Receiver System. Detects RF radar signal and
provides the air crew a visual display of threat radar signal. Areas Covered:

(1) System Operation

(2) System Installation

(3) Emitter Identification Data Version Number

(4) Air crew knowledge

(5) Unit Equipment testing procedures at (AVUM) and (AVIM) level.

d. ARC-164 HAVE QUICK [ (HQI} UHF Radio. Provides UHF Amptlitude
Modulated air-to-air and air-to-ground radioc communications and communications on
Guard (emergency frequency). The ARC-164 has a HAVE QUICK mode (anti jam)
which uses a frequency hopping method to change the frequency selected many times a
second. Areas covered: '

(1) System Operation
(2) Air crew knowledge
(3) Unit Equipment testing procedures at (AVUM) and (AVIM) level.

e. AN/APX-100 Transponder System. Provides automatic radar identification of the
aircraft to all suitably equipped challenging aircraft, surface and ground facilities within
the operating range of the system. Areas covered:

(1) System Operation

(2) Code Setting Procedure

(3) Air crew knowledge

(4) Unit Equipment testing procedures at (AVUM) and (AVIM) level.

3. Resuits of testing and evaluation.

a. AN/ALQ-144A (para 2a.) All areas inspected were being correctly accomplished
in accordance with TM 11-5865-20-12 and TM 55-1520-237-10.

b. M130 (para 2b). All areas inspected were being correctly accomplished in
accordance with TM 9-1095-206-23, TM 9-4940-497-13 and TM 55-1520-237-10.



c. AN/APR-39 A(V)1 (para 2¢.) All areas inspected were being correctly
accomplished in accordance with appropriate maintenance and operator manuals.
However the AN/APR-39 A(V)] self-test on aircraft 87-24634 indicated the processor
failed the memory test. Eagle maintenance personnel changed processor. The AN/APR-
39 A(V)1 on aircraft 87-24634 passed the self-test. Self-test will test the IP1150/display,
processor, and front/rear recervers.

d. ARC-164 HQ1 (para 2d.) All areas inspected were being correctly accomplished in
accordance with appropriate maintenance and operator manuals. HQI is installed on the 4
UH 60 aircraft evaluated. The F-15 aircraft and AWACS aircraft are equipped with
HQII. The ARC-164 HQI is not compatible with the ARC-164 HQII; however. ARC-
164 with HQII can be adjusted to be compatible at the unit level to operate with the ARC-
164 HQL

e. AN/APX-100 (para 2e.) All areas inspected were being correctly accomplished in
accordance with TM 11-5895-1199-12 and TM 55-1520-237-10.

4. Determination.

a. Prior to the repair of the AN/APR 39 A(V)1 RWR, unit, communication and
aircraft survivability equipment (avionics) was at a 96% operational rate. Unit had a 100
percent operational rate for avionics upon completion of inspection.

b. Unit personnel were operationally knowledgeable on all communication and
aircraft survivability equipment systems. System operation and maintenance status on all
communication and aircraft survivability equipment was found to be correctly
accomplished. The processor which failed were the only piece of equipment that was not
found 10 be fully operational. As stated previously, it was replaced by maintenance
personnel which made the system operational. There was an Army school trained
Electronic Warfare Officer (EWO) who was assigned to Eagle Flight Detachment, on-
board the lead UH-60 helicopter at the time of the accident. One of his responsibilities
was to insure unit personnel were knowledgeable on the operation of aircraft survivability

equipment.
OHN B HATL

Cw2, USA
Aviation Technical Adviser



STATEMENT OF QUALIFICATIONS

I am CW2 John B. Hall, assigned to the Project Executive Office Project Manager
Aviation Electronic Combat (PM AEC), St. Louis, MO. as an electronic warfare officer.
] am a technical advisor to the AFR 110-14 Accident Board investigating the crash of two
US Army Black Hawk helicopters and the possible involvement of US fighter aircraft in
the crash of these helicopters in northern no-fly zone of Iraq on 14 Apr 94. [ have
attended the Navy Electronic warfare course at Pensacola Naval Air Station and the
Multi-Spectral Electronic Warfare course at George Washington University. I have
served 2 years as a electronic warfare officer at battalion and brigade level. Thave served
2 years as an assistant program manager at PM AEC with the task of training electronic
warfare officers and assisting in the development of advanced electronic warfare
equipment.

LY Ay 7y
(DATE)

HN B. HALL, CW2, USA




Accident Investigation Board 14 May 94
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MEMORANDUM FOR RECORD
SUBJECT: Army Aviation Maintenance Documentation

1. The following is an explanation of the DA PAM 738-751 -- FUNCTIONAL USERS
MANUAL FOR THE ARMY MAINTENANCE MANAGEMENT SYSTEM-
AVIATION (TAMMS-A) as it pertains to U.S. Army Aviation Maintenance Forms
Disposition.

2. DA PAM 738-751 requires that the Equipment Logbook Assembly (logbook) will be
located in the aircraft during its operation. In addition to other publications and forms
(DA Form 2408-12 [Army Aviator's Flight Record], DA Form 2408-31 [Aircraft
Identification Card], DD Form 1896 [ Jet Fuel Identaplate], etc.) the logbook contains
the following maintenance forms :

a. DA Form 2408-13 Adrcraft Status Information Record

b. DA Form 2408-13-1 Aircraft Inspection and Maintenance Record
c. DA Form 2408-13-2 Related Maintenance Actions Record

d. DA Form 2408-14 Uncorrected Fault Record

e. DA Form 2408-138 Equipment Inspection List

3. After the last flight of the mission day, the DA Form 2408-13 will be closed out by
entering the flight time, landings, touch-down autorotations, and so forth. When the
forms are removed from the logbook, the open faults appearing in the Fault Information
blocks will be carried forward to the new DA Form 2408-13-1 or re-entered on the DA
Form 1408-14. The decision to re-enter a fault to the DA Form 1408-14 will be made by
the unit or activity commander, equal management or supervisor in contract support
maintenance, or his or her designated representive. A new DA Form 2408-13 with the
current data entered is put in the logbook for the next mission day.

4. The old form is removed and stored for a total of seven months. It is retained in a 30
day file, and then that file is kept in the unit or activity for six additional months, with the
aircraft historical records. As each month is added to the file, the seventh month may be
destroyed. The Army Aviation equipment reporting period (30 day) is from the 16th of a
calendar month thru the 15th of the following month.

5. To prevent unneccessary reentering of information and faults on a new form every
mission day, DA Form 2408-13-1 (&-2) completed forms need not be closed out and
removed at the end of the mission day. However, the forms will be closed out at the end
of the seventh mission day. The forms will also be removed after completion of
extensive maintenance, such as intermediate, periodic, phase maintenance inspections,
and maintenance test flights.



Accident Investigation Board
SUBJECT: Army Aviation Maintenance Documentation

6. Historical, helicopter maintenance and equipment/components forms and records, are
not kept in the aircraft. These forms, listed below, are kept in the maintenance office or
suitable office for easy access by those maintenance personnel who perform organization
and support maintnenance, and quality control functions of aircraft and aviation
assoociated equipment, and related forms and records.

a. DA Form 2408-5 Equipment Modification Record

b. DA Form 2408-5-1 Equipment Modification Record (Component)

¢. DA Form 2408-15 Historical Record for Aircraft

d. DA Form 2408-15-1 . Warranty Identification Card

e. DA Form 2408-16 Aircraft Component Historical Record

f. DA Form 2408-16-1 History Recorder, Component, Module Record

g. DA Form 2408-17 Aircraft Inventory Record

h. DA Form 2408-19-2 T700 Turbine Engine Analysis Check Records

i, DA Form 2408-19-3 T700 Engine Component Operating Hours Record
j. DA Form 2408-20 Qil Analysis Log

S0 L
g C v
CW4 Douglas C Sousa
UH-60 Maintenance Test Pilot
Mishap Investigation Board
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DEPARTMENT OF THE ARMY
HEADGQUARTERS, US ARMY AVIATION AND TROOP COMMAND
" mERLY TO 4300 GOODFELLOW SDULEVARD, $T. LOWIS, MO 62120-1799
TATTENTION OF

AMSAT-R-ECU (70-62Db)

MEMORANDUM FOR'

Commander, 200th Theater’ Army Materiel Management Ceater, unlt
23203, ATTN:; SFC Zimmerman, APO AE 05263 . '
Project Manager, Utllity Hellicopters, ATTN: SFAE-AV~-BH,
4300 Goodfellow Blvd., St. Louls, MO 63120-1798

SUBJECT: Alrworthiness Releasa for Auxillary Fuel Monitoring
System (AFMS) on UH-60A/L Alrcraft

1. keferences{

Ca. Tgchn#cal Manual $5-1520-237-10, Headquarters, Department
of the Army, 8 Jan 88, with all changes, subject: Operator’s
Manual for UH-60A Hellcopters.

'b. Technical Manual 55-1520-237-CL, Headquarters, Department
af the :Army, 8 Jan 88, with all changes, subject: Operxator's and
Crewmember's Checklist, UH-60A Helicopters.

¢. Technical Manual 33-1520-237-MTF, Headquarters, Department
of the Army, 8 Jan.88, with all changes, subject: Maintenance Test
Flight;Manual,=UH-60A, UH-60L, and EH-60A Helicopters. -

'd. Technical Manual 55-1%20-237-23, hHeadquarters, Department
of the Army, 29 Aug 89, subject: Aviation Unit and Intermadlate
Maintenance Manual for Army UH-60A and EH-60A, and UH-60L . '
Helicopters. - '

e. Technical Manual, dpera:ion and Maintenance Manual,
Auxiliary Fuel Monitoring System for the UH-60A/L Helicopters.

2. This memorandum constltutes an Airworthiness Release (AWR) in
accordance with (IAW) Army Regulatton (AR) 70-62 to install the
Auxiliary Fuel Monitoring System (AFMS) on UH-60 A/L aircratt.

3.  The UH-60 helicopter is a production UH-60A/L described ln
reference la with exceptions noted on the applicable DD Form 250
acceptance document. The AFMS is described in reference le. ’
4, Cf)pe:rat.lons Ean'd Restrictions.

a.'éTha helicopter shall be operated IAW the referenced la

CERTIFICATE
1 certifv 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
fiv zone in northern Irag on 14 April 1994, and that this is a true and accurate copy of . .
the record which is kept in my records system.

. if— - 7
/5 722 ) g - WILLIAM L. HARRIS, Capt, USAF, MSC
Date,;/ Evidence Custodian, Incirlik Air Base, Turkey '
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AMSAT-R-ECYU  {70-62b) . 8 Nov 93
SUBJECT: Alrworthiness Release for Auxiliary Fuel Monitoring
System (AFMS} on UH-60A/L Alrcrait

manual and this document. In the event of a confllct between these
two documents, the informaticn in this release shall prevall.

‘b. ‘The AFMS ls not to be used as a fuel quantlty indicator.
Its purpose La to Ind!lcate an out of balance situation while |R-1
utllizing the Extended Range Fuel System. pPilots should not use
the ‘AFMS to conduct misslion planning. “ -

S. 'specital Inspectlons and Instructlons:

a. A daily visual inspection shall be made of the subject
installation to ensure Lhat no progressive structural deterioration
is accurring, that there is no leoss of security and that no damage
to the host helicopter exlsts. Any occurrence of the preceding
shall be corretted prior to further flight opsrations.

‘b, In the event any operating limit is exceeded in addition.to
the normal entry on DD Form 2408-13, approprliate inspection plus
apecial inspection for security and condition of modifications
shall be performed prior to next flight. Any lncident or
malfunction of the aircraft suspected of being related to these
conflguration modifications shall be reported immediately to this
headyuarters, ATTN: AMSAT-R-ECU, Mr. Greg Kirchhofer, DSN 693~
1687, or commercial (314) 263-1687. ‘

c.' This alrcraft shall be returned to standard configuration
prior to transfer or turn-in te an overhaul facillity. TR
. - S : BN S -
d.’ The aircraft shall be malntatned IAW all applicable
Mairtenance Manuals and assoclated Aviation Safety Actlon Messages
and ‘Safety of Flight Messages. Any discrepancies shall be
evaluated/iepaired prior to next flight to ensure continued
airwWorthiness of the helicopter. : B ' :

6. ;Aircrnﬁt.Légbook Entries.

‘a.: In accordance with Department of the Army (DA) Pamphliet
738-751, the followlng entriea shall be made on the DA Form 2408~
13-1/2408-13-1E and shall be perpetuated on each form during the
period of lnstallation or until superseded by ancother alrworthiness
reloase, or until reason for limitation is removed. :

(1) Place a circled red "X" on the form IAW.DA pPamphlet
738-751. 1In the fault information block make the following entry:
"Operate within the limitations. and restrictions specified in the

enclosed alrworthlness release dated _ 01 DEC 1988 . For DA Form

. e ———— i e el e —
1352 reporting:purposes, the above write ups shall not cause the
aircraft to be reported as Partially Mission Capable (PMC).

2

.



.es/-ae. pg: a3 UTILITY HELICCPT™ = P¥0 7L ‘ 084

: ; . - 012EC " |R-1
AMSAT-R-ECU  (70-62D) 8 Nov 83
SUBJECT: Alrworthiness Release for Auxiliary Fuel Monitoring
System (AFMS) on UH-60A/L Aircratt :

Alrcraft which are nonstandard configured and operating under this
relgase may be reported as Fully Mission Capable (FMC).

(2) The remaining blocks in the fault information block
will be completed per DA Pamphlet 738-751..

.b.' The abbve entry shall be cleared upon raturn of the
alrcraft to standard cunfiguration. It 1s acceptable for the local
commander or malhtenance officer to assume responsibllity for the
above daily inspecticon entry by means other than the logbook entry.

c.. An exaEt copy of this AWR describing the operating
procedure, limitations, and restrictions will be inserted in the
alrcraft logbook and ancther copy inserted in the helicopter
alreraft historical records. -

7. iThis Airworthiness Release is terminated upon transfer of the
helicopter, changes in conflguration of the subject equipment, Or
issuance of a later release., This airworthihess release does not
cancel any previocusly lssued releases. - e

. o

. , ANIEL M. McE - A
~ ; - S Agsociate Dirpltor for Systens
. P - . . Aviation RDEC '



Aircraft Accident Board | 14 May 94

MEMORANDUM FOR RECORD
SUBJECT: Aircraft Status Inspection and Maintenance Record

1. Detailed below are maintenance writeups pertaining to UH-60 Black Hawks, serial numbers
88-26060 and 87-26000. These writeups were extracted from maintenance files obtained from
Eagle Flight Detachment, Diyarbakir AB, Furkey.

2 88-26060. Writeups open and carried forward (C/F) to the 30 day file on 10 Apr 94

a. CO/P center map light inop (6620-01-253-0143) 13 Oct 93 1054.8.

b. #1 Eng ECU P/N not installed on eng 2408-16-1 23 Oct 93 1054.8

c. L/H cargo door window weld brushing worn 10 Nov 93 1054.8

d. R/H cargo door window weld bushing worn 10 Nov 93 1054.8

e Gunners window vent lever not installed 10 Nov 03 1054.8

f #1 Eng cowling nylon bumpers cracked 10 Nov 93 1054.8

g. #2 Eng cowling nylon bumpers cracked 10 Nov 93 1054.8

h Lower tailboom step rotates forward 11 Dec 93 1090.2

i, L/H relay panel not EME modified IAW MWO 1-1520 237-50-59 12 Feb 94 1142.4

j. Pin filter adapters RMVD from cant/advisory panel system no longer EME modified
IAW MWO 1-1520-237-50-59 12 Feb 94 1142.4

k. (X) Operate within the limitations and restrictions specified in the enclosed AWR dated
1 Dec 93 22 Feb 94 1147.6

1 L/H stab comer need hysoled 9 Mar 94 1156.9

m. Mode 4 chk due 1189.1 acft hrs 25 Mar 94 1630 1189. (Witness testimony revealed
that this check was the regularly scheduled 25 hour inspection. The check was accomplished on
13 April 1994. (TAB V51/p2, para 4-5))

n. Gyromagnetic and standby compass swing due April 94 31 Mar 94 1198.41198.4

o. Zues fastener not installed on R/S step fairing door 3 Apr 94 0820 1198.4

p. 25 hr oil samples due at 1213.4 acft hrs 4 Apr 94 1202.0 0930

q. 250 hr stab insp due 1212.4 acft hrs 4 Apr 94 1540 1202.0

¢ Flt 3 PLS UHF radio inop 8 Apr 94 1600 1206.7

3. 87-26000. Writeups open and carried forward (C/F) to the 30 day file on 5 Apr 94:

a. Pin filter adapters removed from SAS-1 FPS, Computer A/C not EME modified 14 Jul

93 968.1
b. Antenna on R/H side tail cone section numbered 6B-6T-19 outboard edge deteriorated

26 Oct 93 1076.3
¢. Soundproofing screw insert broken on L/H side 20 Nov 93 1127.1



Aircraft Accident Board
SUBJECT: Aircraft Status Inspection and Maintenance Record

d. Removed pin filter adapters from #1 and #2 stab amps system no longer EME modified
TAW MWO 1-1520-237-50-59 26 Nov 93 1146.3 C/F 5 Apr 94

e. Rad alt reads 0 at stabilized 10' Hover on both pointer 2 digits 22 Feb 94 1199.2

f. (X) Operate within the limitations and restrictions specified in the enclosed MWR dated
1 Dec 93, 22 Feb 94 1199.2

g. DC ESS bus caution light illuminates when batter switch is turned on 4 Apr 94 1617

Ow D Ciéf-‘ﬂ-o—t-..

DOUGLAS C. SOUSA
Cw4, USA

UH-60 Maintenance Test Pilot
Accident Investigation Board

1232.1



DEPARTMENT OF THE ARMY
QOPRO. 'MANAGER, AVIATION ELECTRONIC C” "AT .
D GO _FELLOW BOULEVARD, ST, LOUIS, MO & .)-1768

REPLY YO
ATTENTION GF

SFAL-AV-ARC-T 18 May 1994
MEMORANDUM FOR ACCIDENT INVESTIGATION BOARD
Subicet: UH-60 Infrared and Radar Counicrmeasures Effciis un Shoot Down

i. The potential for the Infrared and Rader Counicineasures instatled on U-60 il
pumber 87-26000 rad tail number 8726060 10 counter the weapans fired on them duning
the incideyt of 14 April 1994 was evaiuaied. The specific characieristics and performance
of the weapons and Couniermeasures cguipment weie considered in this evaluation but
will not be discussed here becnuse of the classification of this information, The foliowing
is an unclassificd summary of the conclusions which resulked from this cvaluetion.

The AN/ALQ-144A Infrared Jammur was pol design for and could net have
countered the infrared missile used. The operating characterisiics of the missile
and the geomatry of the engagement were oulside the cffcétivencss range of this
CCUNCIMeasulc,

Radar Counlermeasures

The Rader Countermeasures on subject aircrafll consist of the AN/APR-39A(V)]
Radar Signal Detecung Set and the M-130 General Purpose Dispenser loadeit with
the M-1 Chaff Cartridge. These two systems were not designed (o and could not
heve counered the radar missile used, The operating characieristics of the
ergaging aircreft’s radar and (he missile operating characieristics were outside the
etfectivencss range of this countermeasure combination,

2. The overall conclusion of our evajuation is tha! the subject countermeasurcs were not
designed 10 counter the sophisticatud weapons used in this incident and could not have
pt‘cvcnlcd the shoot down,

]
William R, Nicholson
Chief Tech Mgmt Div
Avintion Bicctronic Combat Projcct Manager




STATEMENT OF QUALIFICATIONS

I am CW4 Douglas C Sousa, assigned to C Co, 7-227th Avn, Hanau Germany, as UH-60
Maintenance Test Pilot (MTP). Iam a Board Member to the AFR 110-14 Accident
Board, investigating the crash of two U.S. Army Black Hawk helicopters and the possible
involvement of U.S. fighter aircraft in the crash of these helicopters in the northern No-
Fly-Zone of Iraq on 14 April 1994. 1 graduated from the U.S. Army Maintenance
Management/Maintenance Pilot Course (MM/MTEC) in 1991, and have had one, 1-year
tour in Korea and have completed about 15 months of a tour in Germany, as an MTP in
Black Hawks. 1 have more than 23 years of flight experience with the U.S. Army and
Army Reserves, and have a total of more than 7000 hours of flight time.

O—‘?A’Ungg_ IS’M"V??

DOUGLAS C, SOUSA, CW4, USA



TAB O-1
UH-60 BLACK HAWK 88-26060

O-1a Maintenance Technical Report
O-1b IFF Technical Report
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TECHNICAL REPORT

UH-60 BLACK HAWK IDENTIFICATION-FRIEND-OR-FOE (IFF) SYSTEM

Aircraft Evaluated: UH-60 Black Hawk, Serial Number 88-26060

Incident Date: 14 April 1994

1. INTRODUCTION: The purpose of this evaluation was to determine the serviceability
of the Identification-Friend-or-Foe (IFF) system on the UH-60 Black Hawk aircraf, serial
numbers 88-26060.

. BACKGROUND: This technical report was prepared for the official AFR 110-14
aircraft accident investigation into the facts and circumstances surrounding the crash of
two US Army UH-60 Black Hawk helicopters and the possible involvement of US fighter
aircraft in the crash of these helicopters in the northern No-Fly Zone of Iraq on 14 April
1994 Aircraft 88-26060 arrived at Diyarbakir AB, Turkey on 14 June 1993, and had a

total of 1222.0 flight hours on the airframe prior to the last mission.

III. EVALUATION: A review of the historical maintenance records for each aircraft
was completed. This review included the available DA Form 2408-13 series aircraft
maintenance records, aircraft historical records, and witness testimony. The purpose of

the review was to identify discrepancies documented on the IFF system.

Specific maintenance procedures with possible relevance to the mishap were investigated.
The Eagle Flight Detachment policies and procedures were evaluated for compliance with

Department of the Army directives. (Atch 1)

Y,



Available components from the IFF system were examined to determine serviceability.
Items recovered from the wreckage of 88-26060 included the AN/APX-100
(Transponder) and the KIT 1C (Crytopraphic Computer). These components were sent to
Department of Defense test facilities for laboratory analysis. (Atch 2} The KYK-13s
(Electronic Transfer Device) which should have been used to load the Mode 1V code for
14 April 1994 i.nto the AN/APX-100 were sent on 18 May 1994 to Tobyhana Army Depot

for laboratory analysis.
IV. DETERMINATION:

A. BACKGROUND. The following information is derived from DOD AIMS 86-100,
May 1987, Department of the Army Technical Manual §5-1520-237-10, 8 January 1988,

w/changes 1-20.

The IFF system consists of the AN/APX-100 (Transponder), the Kit 1C (Cryptographic
Computer), and two omnidirectional antennas, one installed on the top fairing between
engine exhaust ports (top center of the aircrafi, behind the rotor blade mast), and one on
the lower fuselage in the center portion of the aircraft, under the transmission section.

(TAB AA20/p3-63, para3-158)

The AN/APX-100 Transponder set provides automatic radar identification of a aircraft to
all suitably equipped challenging aircraft and surface or ground facilities within the
operational range of the system, provided a compatible code is entered into the

interrogation system and into the transponding system. (TAB AA20/p3-63, para3-157)

The system receives, decodes and responds to interrogations of operational codes Mode 1,

11, IIIA, JIIC and IV. The AN/APX-100 also can transmit specially coded identification



of position and emergency signals to interrogating stations, if conditions warrant. (TAB

AA20/p3-63, para3-157)

There are five independent coding modes available to the operator. The first three may be
used independently or in combination: Mode I provides 32 possible code combinations
andis a HOHSCC.UYC method for an interrogating system to track aircraft or ships. Mode 11
provides 4096 possible code combinations to the interrogator; it is used to track a specific
aircraft. Mode 11I/A provides a geographic identification of the aircraft's position to an
interrogating station. Mode IIL’C will indicate pressure altitude, to the nearest 100 ft

increment, of the aircraft being interrogated. (TAB AA20/p3-63, para3-157)

Mode IV is an encrypted secure mode that transmits a coded pulse to an interrogating
system to identify a friendly aircraft. A compatible code for the operational time period
must be loaded into the interrogating system's KIR 1C and the transponding system's KIT
1C for the interrogator to receive a friendly indication. (TAB AA21/p2-3, para2-4.2, p4-
8, para4-6.1)

The AN/APX-100 transponder provides two indications to assist the aircraft operator in
evaluating the effectiveness of the transponder's response to an interrogating signal. The
"reply light" on the transponder will illuminate if a compatible code has been received and
a response is being transmitted; there is ;ﬂso an audio tone in the operator's head set to
indicate that the transponder system has been interrogated by an incompatible Mode IV
code. In addition, the aircraft Master Caution light will illuminate, along with a specific
Mode TV segment light on the caution advisory warning panel, to alert the crew if the

transponder has not replied to the Mode IV interrogation.(TAB AA21/p4-7,para4-5.1.5,

p4-8, para4-5.2.1)



The current Mode TV code must be loaded into the transponder prior to each mission.
The Mode IV codes for each day of any given month are imprinted on paper tape. There
is an individual tape segment for each day of the month. The first step in loading the
Mode IV code into the transponder is to load the code for the day into the KYK-1 3
(Electronic Transfer Device). The KYK-13 is loaded by connecting a KOI-18 (Tape
Reader) to the KYK-13, inserting the coded paper tape, and running the tape through the

KOI-18. The loaded KYK-13 is then disconnected. (TAB AA21/p4-21, parad-16.3)

The KYK-13 is connected (with a plug-on data transfer cable) to the KIT 1C
(Cryptographic Computer) in the aircraft. When the proper switch on the KYK-13 is
turned to the load position, the code is passed from the KYK-13 to the KIT 1C. The
Mode IV code is then loaded and available for access by the transponder. If the KIT 1C
was not loaded properly, the aircraft Master Caution light will illuminate, along with a
specific Mode IV segment light on the caution advisory warning panel, to alert the crew

that the transponder has not accepted the code. (TAB V60/p3, parad)

It is possible to load the codes for two consecutive days into the KIT 1C. If pending
operational requirements will make it impossible to reload the Mode IV code prior to the
beginning of the next day, two days of codes would be loaded. At the end of the first day,
the next day's Mode IV code may be selected by using the code A/B switch on the
transponder. Failure to change to the new day's code at the end of the first day will make
the system's Mode IV code incompatible with other Mode IV systems during the second

day. (TAB AA21/p4-9, parad-6.3)

B. HISTORICAL RECORDS REVIEW



A review of the 30-day and 6-month historical maintenance files revealed that seven
discrepancies relating to the Transponder or Mode 1V were noted during the preceding
seven month period. (TAB H1b) A summary of those discrepancies and the corrective

action taken follows:

13 November 1.993
“Mode IV check due. Aircraft failed check." [Aircraft did not fly again until 18
November 1993 ]
The aircraft check would have been accomplished by requesting a Mode 1V interrogation
from AWACS. (TAB V48/p3, para3) No evidence is available concerning the cause of
the failure. No specific corrective action was noted. The transponder was checked again
on the next flight. The failure of the Mode IV check on 13 November 1993 cannot be
further explained given the available evidence. The transponder unit was later replaced.

(see 14 December 1993, below)

18 November 1993

"Mode IV check due. Completed." [Checked and found to be operating

properly.]

The aircraft Mode IV was checked again on the next flight. The Mode IV functioned
properly. There is no evidence available to further explain the successful completion of

this check, following the failure on the prior flight.

14 December 1993

"Transponder failed self-test. Replaced the transponder and repaired wiring."



The transponder self-test is accomplished during the preflight procedures. In this instance,
the transponder failed the test. The corrective action was to replace the transponder and
repair wiring. No further information concerning the nature of the wiring repair is
available. If the transponder had not been replaced, the Mode IV would not have

functioned.

27 December 1993

“Incorrect main knob. Replaced knob."

Depending upon the nature of the irregularity, an incorrect main knob could affect the
switch operations {e.g., slipping). There is no evidence available as to the nature of the

irregularity of this particular knob. The knob was replaced with the correct unit.

25 January 1994

"Transponder Mode II set button Number 4 is stuck. Cleaned the button."

A stuck set button would prevent Mode II from being set to the proper code. Cleaning
the set button corrects the deficiency and allows entry of the full range of Mode II codes.

The deficiency would not affect the operation of other transponder modes.

19 March 1994

"IFF light and master caution comes on during flight. Check found OK."

A Mode IV “reply light” on the transponder will illuminate if a compatibie code has been
received and a response is being transmitted. The aircraft Master Caution light will
illuminate, along with a specific Mode I'V segment light on the caution advisory warning

panel, to alert the crew if the transponder has not replied to the Mode IV interrogation.



The lights could also come on if there is a transponder hardware problem. (TAB J2b/p3)
The corrective action appears to have been a further in-flight operational check of the
Mode 1V, which is normally accomplished by requesting a Mode 1V interrogation by
AWACS. In this instance, a check of some type indicated that the systern was functioning

properly.

28 March 1994
"Transponder inop; acft restricted from IMC [instrument meteorological

conditions). Repaired wiring to transponder control head."

A wiring deficiency in the transponder control head will repder the transponder inoperable.
Left uncorrected, the transponder would continue to be inoperable. In this case, the
wiring was repaired. The evidence shows that the transponder functioned properly after
the corrective action was taken. In particular, the Mode IV was tested on 13 April by
requesting interrogation from AWACS, and was found to be functioning properly. (TAB

V51/p2, para$)

Review of the maintenance records revealed no other discrepancies that could be related

to the accident.
C. PILOT/MAINTENANCE PERSONNEL ASSESSMENT.

Interviews with Eagle Flight Detachment pilots and maintenance personnel revealed that
the aircraft avionics (including the transponder and Kit 1C) were functioning properly
prior to 14 April 1994, (TAB V49/p2, para3; V48/p3, para3, V59/pl, para4; V61/pl,
para3) One pilot testified that the Mode IV was tested on 13 April by requesting

interrogation from AWACS, and was found to be functioning properly. (TAB V51/p2,



para5) There is no evidence that Mode IV checks were made with AWACS on 14 April

1994.

On 28 April 1994, the supervision of maintenance personnel, and maintenance policies and
procedures used by Eagle Flight Detachment were evaluated and found to be in

accordance witE applicable Army policies and technical manuals. (Atch 1)
D. TEARDOWN ANALYSIS.

The aircraft's transponder and KIT 1C were removed from the crash site and sent for
teardown analysis. The transponder was sent to the Naval Air Warfare Center, Aircraft
Division, Indianapolis, IN, for teardown analysis, and the KIT 1C was sent to the Air

Force Cryptologic Support Center, Kelly AFB, Texas. (Atch 2)

The analysis of the IFF transponder has not been provided. The teardown analysis facility

estimates that the examination will be completed by 25 May 1994.

The analysis of the KIT 1C revealed that the component was damaged to the extent that
no determination could be made as to the serviceability of the unit prior to the crash. The
logic card was charred and significant components were melted. Additionally, wiring was
melted and fused so that any attempt to apply power to the unit would have resulted in
damage to the tester (ST-20). No additional functional information could be determined.

(TAB J1d/pl, para3)

Results of the teardown analysis of the KYK-13s (Electronic Transfer Device) have not
been received. However, there is no independent evidence which indicates that these units

were not functioning properly. There is evidence that the KYK-13s were functioning



properly both before and after the accident, which suggests that the units were functioning
properly on the day of the accident. On 13 April 1994, one of the KYK-13s was used to

load the Mode IV code that was later successfully tested by AWACS interrogation. (TAB
V51/p2, para5) On 28 April 1994, one of the KYXK-13s was selected and used to load the
Mode IV code into a UH-60 Black Hawk. The unit functioned properly and the code was

loaded correctly. (Atch 1)
V. PROCEDURES. Specific issues concerning keying Mode IV into the IFF system

prior to flight, the operational check of Mode IV prior to flight, and shut-down

procedures during enroute stops are addressed in a separate technical report. (TAB Olc)

s SAG

Atch HN B. HALL
1 Tech adv inspection CW2, USA
2 Teardown Analysis Facilities TECHNICAL ADVISOR

3 Tech Adv Qualifications



Accident Invesiignion Board 14 May ¢4

MEMORANDUM FOR RECORD
SUBJECT: Teardown Analysis of UH-60 Black Hawk Components -- Facilities

1. Aircraft Survivability Equipment (ASE) and Avionics components recoversd from the
crash sites of U.S. Army Black Hawks helicopters serial numbers 87-26000 and 88-26060
were forwarded for technical analysis.

2. Components were forwarded to the Office of the Project Manager, Aviation Electronic
Combat, ATTN: SFAE-AV-AEC, 4300 Goodfellow Blvd., St Louis, MO 63120-1758,.
That office forwarded components to apprepriate laberatories for analysis as follows:

a. Arc/164. Navigational and Information Transmission Branch (WL/AAAT),
Wright Laboratory, Wright Patterson AFB, Ohio, ACFT 87-26000 and 88-26060.

b. 1CS/C-6533. Navigational and Information Transmission Branch (W/AAAT),
Wright Laboratory, Wright Patterson AFB, Ohio, ACFT 87-26000 and 88-26060.

c. Kit 1C. AFCSC/CV, 230 Hali Blvd Sto 126, San Antonio, TX 78243-7075,
Acft 88-26060.

d. Apr 39 V Digital processor. HQ, USAR Com-Elec Cmd, Research
Devélopment and Engineering Center, NV & E Sensor Directorate, Ft. Monmouth, NJ
7703-5205, Acft 87-26000 and 88-26060. _

e. APX-100. Naval Air Warfare Center, Aircraft Division, Indianapolis, IN, Acft
87-26000 and 88-26060.

f. AN/A1Q 144A. Robert W. Aamueller, Survivability Equipment Division, Ft.
Monmouth, NJ 07703-5205, Acft 87-26000 and 88-26060.

g. AN/Arc 186. Navigational and Information Transmission Branch
(WL/AAAT), Wright Laboratory, Wright Patterson AFB, Ohio, ACFT 87-26000.

h. KY 58. US Amy Depot, ATTN: SDSTO-MC, Tobyhanna, PA.

i. KY 58 control. US Army Depot, ATTN: SDSTO-MC, Tobyhanna, PA.

Pl

/Q:,M Copmmen

DOUGLAS C. SOUSA

CwW4,USA

UH-60 Maintenance Test Pilot
- Accident Investigation Board



POST ACCIDENT INSPECTION
EAGLE FLIGHT DETACHMENT
AVIONICS OPERATION AND MAINTENANCE

1. Detailed operational testing and operational evaluation was accomplished on aircraft
survivability and communications equipment installed on 4 UH-60A Black Hawk utility
helicopters assigned to Eagle Flight detachment located at Diyarbakir Air Base, Turkey.
Testing and evaluation was performed on 28 Apnl 1994 by CW2 John Hall, Project
Executive Office Division, Aviation Electronic Combat, St. Louis, Missouri, and SSG
Freddie Holmes, 4th Bde, 3d Infantry Division (Mech), Giebelstadt, Germany. The
purpose of the testing was to determine the operational status of the aircraft, identify
maintenance deficiencies, and evaluate maintenance personnel knowledge of maintenance
procedures on communication and aircraft survivability equipment. Aircraft inspected
were serial numbers 87-24656, 87-26001, 87-24555, 87-24634.

2. ltems checked.

a. AN/ALQ - 144A Passive Infra Red (IR) Counter Measure System. Provides
helicopter protection against 1st and 2nd generation IR missiles operating in bands 1, 2, 3,
and 4. Areas covered:

(1) System Operation
(2) Jam Code Setting
(3) Air crew knowledge

{4) Unit equipment testing procedures at Aviation Unit Maintenance (AVUM)
level and Aviation Intermediate Maintenance (AVIM) level.

b. M130 Chaff Dispenser system. Provides aircraft protection against radio frequency
(RF) systems by dispensing RF reflective material into the atmosphere to inhibit threat
radar lock, on aircraft. Areas covered:

(1) System Operation
(2) Program Salvo/Burst Setting

(3) Air crew knowledge

(4) Unit Equipment testing procedures at (AVUM) and (AVIM) level.



¢. AN/APR-39 A(V)1 Radar Warning Receiver System. Detects RF radar signal and
provides the air crew a visual display of threat radar signal. Areas Covered:

(1) System Operation

(2) System Installation

(3) Emitter Identification Data Version Number

(4) Air crew knowledge

(5) Unit Equipment testing procedures at (AVUM) and (AVIM) level.

d. ARC-164 HAVE QUICK I (HQI) UHF Radio. Provides UHF Amplitude
Modulated air-to-air and air-to-ground radio communications and communications on
Guard (emergency frequency). The ARC-164 has a HAVE QUICK mode (anti jam)
which uses a frequency hopping method to change the frequency selected many times a
second. Areas covered:

(1) System Operation
(2) Air crew knowledge
(3) Unit Equipment testing procedures at (AVUM) and (AVIM) level.

e. AN/APX-100 Transponder System. Provides automatic radar identification of the
aircraft to all suitably equipped challenging aircraft, surface and ground facilities within the
operating range of the system. Areas covered:

(1) System Operation

(2) Code Setting Procedure

(3) Air crew knowledge

(4) Unit Equipment testing procedures at (AVUM) and (AVIM) level.

3. Results of testing and evaluation.

a. AN/ALQ-144A (para 2a.) All areas inspected were being correctly accomplished
in accordance with TM 11-5865-20-12 and TM 55-1520-237-10.

b. M130 (para 2b). All areas inspected were being correctly accomplished in
accordance with TM 9-1095-206-23, TM 9-4940-497-13 and TM 55-1520-237-10.



¢. AN/APR-39 A(V)1 (para 2c.) All areas inspected were being correctly
accomplished in accordance with appropriate maintenance and operator manuals.
However the AN/APR-39 A(V)1 self-test on aircraft 87-24634 indicated the processor
failed the memory test. Eagle maintenance personne! changed processor. The AN/APR-
39 A(V)1 on aircraft 87-24634 passed the self-test. Self-test will test the IP11 50/display,
processor, and front/rear receivers.

d. ARC-164 HQI (para 2d.) All areas inspected were being correctly accomplished in
accordance with appropriate maintenance and operator manuals. HQI is installed on the 4
UH 60 aircraft evaluated. The F-15 aircraft and AWACS aircraft are equipped with
HQIL. The ARC-164 HQI is not compatible with the ARC-164 HQII; however, ARC-
164 with HQII can be adjusted 10 be compatible at the unit level to operate with the ARC-
164 HQL '

e. AN/APX-100 (para 2e.) All areas inspected were being correctly accomplished in
accordance with TM 11-5895-1199-12 and TM 55-1520-237-10.

4, Determination.

a. Prior to the repair of the AN/APR 39 A(V)1 RWR, unit, communication and
aircraft survivability equipment (avionics) was at a 96% operational rate. Unit had a 100
percent operational rate for avionics upon completion of inspection.

b. Unit personne! were operationally knowledgeable on all communication and
aircraft survivability equipment systems. System operation and maintenance status on all
communication and aircraft survivability equipment was found to be correctly
accomplished. The processor which failed were the only piece of equipment that was not
found to be fully operational. As stated previously, it was replaced by maintenance
personnel which made the system operational. There was an Army school trained
Electronic Warfare Officer (EWQ) who was assigned to Eagle Flight Detachment, on-
board the lead UH-60 helicopter at the time of the accident. One of his responsibilities
was to insure unit personnel were knowledgeable on the operation of aircraft survivability
equipment.

CWw2, USA
Aviation Technical Adviser



STATEMENT OF QUALIFICATIONS

[ am CW2 John B. Hall, assigned to the Project Executive Office Project Manager
Aviation Electronic Combat (PM AEC), St. Louis, MO. as an electronic warfare officer.

I am a technical advisor to the AFR 110-14 Accident Board investigating the crash of two
US Army Black Hawk helicopters and the possible involvement of US fighter aircraft in
the crash of these helicopters in northern no-fly zone of Iraq on 14 Apr 94. T have
attended the Navy Electronic warfare course at Pensacola Naval Air Station and the
Multi-Spectral Electronic Warfare course at George Washington University. I have
served 2 years as a electronic warfare officer at battalion and brigade level. T have served
2 years as an assistant program manager at PM AEC with the task of training electronic
warfare officers and assisting in the development of advanced electronic warfare
equipment.
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TECHNICAL REPORT
BLACK HAWK MAINTENANCE

AIRCRAFT EVALUATED: UH-60 Black Hawk, Serial Number 87-26000
INCIDENT DATE: 14 Apnl 1994
1. INTRODUCTION:

The purpose of this evaluation was to determine the airworthiness, capability and
effectiveness of the U.S. Army helicopter, UH-60, Black Hawk, serial number 87-26000.
The helicopter was assigned to Eagle Flight Detachment, C Company, 6th Battation,
159th Aviation Battalion. It was deployed to Diyarbakir Air Base, Turkey on 14 June
1993. It had a total of 1247.3 flight hours on the airframe prior to departing on the last
mission. (TAB H2a/blk.11)

II. BACKGROUND:

This technical report was prepared for the official AFR 110-14 aircraft accident
investigation into the facts and circumstances surrounding the crash of two US Army
Black Hawk helicopters and the possible involvemen: of US fighter aircraft in the crash of
these helicopters in the northern No-Fly Zone of Iraq on 14 Apnl 1994. It reports the
technical evaluation processes and determinations regarding the air worthiness and
serviceability of the UH-60 Black Hawk helicopter, serial number 87-26000, which was
invoived in the mishap.

HI. EVALUATION:

This evaluation included review of the maintenance records of the helicopter, the
results of the Department of Defense laboratory test analyses conducted on aircraft
components recovered from the wreckage,.and the testimony of Eagle Flight's
military and civilian maintenance personnel. Maintenance procedures and the
qualifications, experience and supervision of maintenance personnel were also
evaluated.

All the available aircraft maintenance records were reviewed. These records, consisting
of the Department of the Army (DA) 2408 series are listed below:

(a) The helicopter's 30 day file for the period 16 March 1994 - 15 April 1994 and the
six month file for the period 16 September 1993 - 15 March 1994--

DA Form 2408-13 Aircraft Status Information Record

DA Form 2408-13-1 Aircraft Inspection and Maintenance Record



DA Form 2408-13-2 Related Maintenance Actions Record

(b) Historical Maintenance File with--

DA Form 2408-5 Equipment Modification Record

DA Form 2408-5-1 Equipment Modification Record (Component)
DA Form 2408-15 Historical Record for Aircraft

DA Form 2408-15-1 Warranty Identification Card

DA Form 2408-16 Aircraft Component Historical Record

DA Form 2408-16-1 History Recorder, Component, Module Record
DA Form 2408-17 Aircraft Inventory Record

DA Form 2408-19-2 T700 Turbine Engine Analysis Check Records
DA Form 2408-19-3 T700 Engine Component Operating Hours Record
DA Form 2408-20 Oil Analysis Log

Aircraft Survivability Equipment (ASE) onboard the UH-60 was one AL.Q-144 (Infrared
Countermeasures Set), one APR-39 (Radar Warning Receiver), and one M130 (Chaff
Dispenser). Several items of Aircraft Survivabiiity Equipment (ASE} and avionics
equipment were recovered from the crash site and forwarded to Department of Defense
test facilities for laboratory analysis. (Atch 1)} Aircraft Survivability Equipment (ASE)
components recovered from the crash site included the ALQ-144 (Infra-red
Countermeasures Set), and a CF-1597 Digital Processor Unit for the APR 39 (Radar
Warning Receiver). Avionics components recovered from the crash site were the
AN/APX-100 (Transponder), one RT 1518B/ARC-164(V)(UHF Radio), two C-6533s
(Intercommunications System Control Panels), one KY 58 (Secure Communications
Radio), and one ARC 186 (FM Radio). The M130 (Chaff Dispenser) was destroyed by
post crash fire. Interviews were conducted with military maintenance and flight personnel
and Serv-Air, Inc. civilian contract maintenance personnel to determine what equipment
discrepancies, if any, may have contributed to the accident.

Aircraft Survivability Equipment (ASE) and avionics equipment maintenance and test
procedures performed by the military maintenance personnel and the contract maintenance
personnel were evaluated on-site at Diyarbakir AB, Turkey for compliance with applicable
Army technical manuals and directives. (Atch 2)

IV. DETERMINATION:

Analysis of maintenance documentation and component test results 1s divided into two
subsections, General Aircraft Systems and Mission Systems. General Aircraft Systems
include fundamental systems necessary for aircraft flight. Mission Systems include
systems necessary to perform communications, navigation and aircraft survivability
functions.

The most current maintenance documents for this aircraft, could not be reviewed because
they were destroyed in the crash. Army directives require that current maintenance forms,
DA Form 2408-13 (Aircraft Status Information Record), DA Form 2408-13-1 (Aircraft



Inspection and Maintenance Record), and DA Form 2408-13-2 (Related Maintenance
Actions Record)) be kept on the board the aircrafi in the logbook. (Atch 3)

The 2408-13 lists the current status of the aircraft (flyable or non-flyable), based on the
discrepancies recorded on the other two forms, the total airframe hours, and the hours of
the next phase inspection. The 2408-13 is closed out at the end of each mission day (24
hour day the aircraft flies), and the data reentered on a new form for the next mission day.
Review of the closed out form, dated 11 April 1994, showed that the aircraft was in a
flyable condition. {Atch 3)

The 2408-13-1 and 2408-13-2 forms are kept on board the aircraft for seven mission days.
These documents contained a complete list of all open, (non-grounding) discrepancies.
After seven mission days, all of the open entries are carried forward to new forms. The
old forms are removed from the aircraft logbook and stored in the 30 day maintenance
files. (Atch 3) :

Open discrepancies, that existed on the the forms in the 30 day file, would have been
carried forward to the records in the log book. A summarized list of those discrepencies is
attached. (Atch 5)

The seven day mission period for serial number 87-26000 began with the last records
close-out on 4 April 1994. (TAB H2b) The maintenance records for 5 April 1994
through 14 April 1994 were maintained in the aircraft log book and were destroyed in the
accident.

Discrepancies which were open as of the records close-out on 4 April 1994, and which
may have existed during the 14 April 1994 mission are discussed below. Maintenance
personnel were not able to recall which, if any, of these discrepancies had been corrected.
(TAB V59/p1, para4) Other non-grounding discrepancies may have been added to the
on-board forms after 4 April 1994

A. GENERAL AIRCRAFT SYSTEMS

The maintenance 30 day file revealed open discrepancies involving general aircraft
systems. There were no open discrepancies mvolvmg the engines or other aircraft systems
that could be related to this accident.

The helicopter did have one "Circle Red X" operating restriction, for a Department of the
Army directed modification, that added an Auxiliary Fuel Management System (AFMS) to
the Extended Range Fuel System (ERFS). (TAB H2a/blk.10) This modification is
designed to provide a warning for any imbalance problems that may arise between the two
auxiliary fuel tanks. The operating restriction directs that the pilots not use the AFMS as
a fuel quantity indicator. (Atch 5/p2, para2)



Available records entered in the 30 day file, that were carried forward from the closed out
forms, show this aircraft had six discrepancies related to general aircraft systems. These
discrepancies should have been entered in the log book forms, destroyed in the crash.

They included one airframe discrepancy (soundproofing screw insert broken), four
electrical write-ups (e.g., radar altimeter reads O at 10 foot hover), and the operating
restriction noted above. (Atch 5; H2b) These discrepancies did not affect the
airworthiness or mission capability of the helicopter. (TAB V49/p2, para2)

All modification work orders had been completed. (TAB H2c) Unscheduled maintenance
performed prior to the accident was limited to minor procedures (e.g., antenna repair), and
does not appear to be related to the accident. (TAB H2b)

Testing and teardown analysis was not accomplished on the power plant (engines),
hydraulic, electric or mechanical systems due to the extensive damage. These systems do
not appear to be related to the accident.

Post-crash fuel, hydraulic fluid, and oil samples were not taken from the aircraft because
of the extensive damage to components caused by impact and post-crash fires. Engine,
fuel, hydraulic aud lubrication systems do not appear to be related to the accident.

B. MISSION SYSTEMS

Aircraft Survivability Equipment (ASE). The onboard Aircraft Survivability
Equipment (ASE) was not designed to protect the helicopter against AIM-9 or
AMRAAM Missiles carried by F-15 Fighter aircraft. (Atch 6 Tech Report)

All ASE components that were recovered were severely damaged. All components were
originally sent to the Office of the Project Manager, U.S. Army Aviation Electronic
Combat, St. Louis, Missouri, for forwarding to Department of Defense testing
laboratories. (Atch 1) Teardown analysis continues, available results are detailed below .

ASE components sent for teardown analysis included components of the ALQ 144
(Infrared Countermeasures Set), and the APR 39 (Radar Warning Recetver). (Atch 1)
Results of analysis of the ALQ 144 is pending completion. (TAB J2a) Due to impact and
fire damage, the APR 39 analysis revealed no information concerning the condition of the
component at the time of the accident. (TAB J2b/pl)

Avionics. All avionics components that were recovered were severely damaged. All
components were originally sent to the Office of the Project Manager, Combat Electronics
Systems, US Army Aviation and Troop Command, St. Louis, Missouri, for forwarding to
Department of Defense directed laboratories. (Atch 1) Teardown analysis continues;,
available results are detailed below .



Avionics components sent for teardown analysis include the AN/APX-100 (Transponder),
one ARC 164 (UHF radio), one KY 58 (Secure Communications Radio), and one ARC
186 (FM Radio). (Atch 1)

Due to the damage to the AN/APX-100 (Transponder) , it was not possible to ascertain
the operational condition of the unit at the time of the accident. (TAB J2e/p], paral)
However, data analysis of magnetic tapes recording the events of the AWACS mussion
airborne during this aircraft's last flight indicate that the transponder was on and
transmitting properly, in Mode I and Mode II. No data was avatlable concerning Mode
1V, the encrypted friendly code function, as no interrogation of the helicopters Mode IV
was done by the AWACS crew. (TAB O3f)

It was not possible to determine the operational condition of the ARC 164 UHF radio due
to the damage to the components. (TAB J2c¢) Front panel control settings and discernible
characteristics included a frequency setting of 247.2. (TAB J2¢/pl, para2)

Results of analysis for the KY 58 (Voice Security System) is pending completion.
(TAB J2d) .

C. PROCEDURES

The aircraft crew chief conducted the preflight servicing. (TAB V54/p3, paral) In
accordance with Army directives, the Pilot In Command is responsible for ensuring the
aircraft is properly serviced. {TAB AA15/p7) Servicing records, pertaining to refueling,
replenishing component fluid levels, and the daily scheduled inspections, were carried in
the aircraft logbooks IAW DA Pam 738-751, page 32, para 2-2, and were destroyed in
the accident.

Training records show that the crew chief was experienced and properly qualified. (TAB
T2b) Testimony presented to the Board indicates the Serv-Air, Inc. contractor
maintenance personnel were experienced and properly qualified. (TAB V59/pl, paral;
V60/pl, para3, V61/pl, para2)

The crew chief was responsible for entering (keying) the correct Mode IV (Identification
Friend or Foe [IFF])code, into the aircraft's Kit 1C, Cryptographic Computer. (TAB
V48/p7, para2) The Mode IV code is changed every day. If the wrong code 1s entered
into the Kit 1C, then the aircraft can not correctly reply to Mode IV interrogations from
other friendly aircraft (e.g. AWACS, fighters). There is no procedure or requirement to
record the keying process, so there was no definitive way to determine whether the
correct Mode IV code was properly entered prior to the mission on 14 April 1994,
However the transponder has a self test feature that warns the pilot if the Mode IV did not
accept or retain the encryption. The crewchief who loaded the codes and the pilots who
would have performed the self test were killed in the crash on 14 April 1994. (TAB
X17,X11,X14)



A representative of the U.S. Army Aviation Electronic Combat, St. Louis, Missouri,
evaluated the other Eagle Flight crew chiefs on 28 April 1994. He determined that they
were all performing the Mode IV keying procedure in accordance with the applicable
technical manuals. (Atch 2)

No other maintenance personnel or supervision factors appear to be related to the
accident.

,/./\Jwy&.a C S

DOUGLAS C. SOUSA, CW4, USA
Mishap Investigation Board

5 Attachments

Teardown Analysis Facilities

Tech Adv Report

Maintenance Documentation
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Accident Investigation Board 14 May 94

MEMORANDUM FOR RECORD
SUBJECT: Teardown Analysis of UH-60 Black Hawk Components -- Facilities

1. Aircraft Survivability Equipment (ASE) and Avionics components recovered from the
crash sites of U.S. Army Black Hawks helicopters serial numbers 87-26000 and 88-26060
were forwarded for technical analysis.

2. Components were forwarded to the Office of the Project Manager, Aviation Electronic
Combat, ATTN: SFAE-AV-AEC, 4300 Goodfellow Blvd., St Louis, MO 63120-1798.
That office forwarded components to appropriate laboratories for analysis as follows:

a Arc/164. Navigational and Information Transmission Branch (WL/AAAI),
Wright Laboratory, Wright Patterson AFB, Ohio, ACFT 87-26000 and 88-26060.

b. ICS/C-6533. Navigational and Information Transmission Branch (W/AAAI),
Wright Laboratory, Wright Patterson AFB, Ohio, ACFT 87-26000 and 88-26060.

c. Kit 1C. AFCSC/CV, 230 Hall Blvd Sto 126, San Antonio, TX 78243-7075,
Acft 88-26060.

d. Apr 39 V Digital processor. HQ, USAR Com-Elec Cmd, Research
Development and Engineering Center, NV & E Sensor Directorate, Ft. Monmouth, NJ
7703-5205, Acft 87-26000 and 88-26060. .

e. APX-100. Naval Air Warfare Center, Ajrcraft Division, Indianapolis, IN, Acft
87-26000 and 88-26060.

f AN/A1Q 144A. Robert W. Aamueller, Survivability Equipment Division, Ft.
Monmouth, NJ 07703-5205, Acft 87-26000 and 88-26060.

g. AN/Arc 186. Navigational and Information Transmission Branch
(WL/AAAT), Wright Laboratory, Wright Patterson AFB, Ohio, ACFT 87-26000.

h. KY 58. US Army Depot, ATTN: SDSTO-MC, Tobyhanna, PA.

i. KY 58 control. US Army Depot, ATTN: SDSTO-MC, Tobyhanna, PA.

4 f,/éu.«c,éqacf C So'—‘/"-"a:w-
DOUGLAS C. SOUSA
CW4, USA
UH-60 Maintenance Test Pilot
Accident Investigation Board



POST ACCIDENT INSPECTION
EAGLE FLIGHT DETACHMENT
AVIONICS OPERATION AND MAINTENANCE

1. Detailed operational testing and operational evaluation was accomplished on aircraft
survivability and communications equipment installed on 4 UH-60A Black Hawk utility
helicopters assigned to Eagle Flight detachment located at Diyarbakir Air Base, Turkey.
Testing and evaluation was performed on 28 April 1994 by CW2 John Hall, Project
Executive Office Division, Aviation Electronic Combat, St. Louis, Missouri, and SSG
Freddie Holmes, 4th Bde, 3d Infantry Division (Mech), Giebelstadt, Germany. The
purpose of the testing was to determine the operational status of the aircraft, identify
maintenance deficiencies, and evaluate maintenance personnel knowledge of maintenance
procedures on communication and aircraft survivability equipment. Aircraft inspected
were serial numbers 87-24656, 87-26001, 87-24555, 87-24634.

2. Items checked.

a. AN/ALQ - 144A Passive Infra Red (IR) Counter Measure System. Provides
helicopter protection against 1st and 2nd generation IR missiles operating in bands 1, 2,
3, and 4. Areas covered:

(1) System Operation
(2) Jam Code Setting
(3) Air crew knowledge

(4) Unit equipment testing procedures at Aviation Unit Maintenance (AVUM)
level and Aviation Intermediate Maintenance (AVIM) level.

b. M130 Chaff Dispenser system. Provides aircraft protection against radio
frequency (RF) systems by dispensing RF reflective material into the atmosphere to
inhibit threat radar lock, on aircraft. Areas covered:

(1) System Operation
{(2) Program Salvo/Burst Setting

(3) Air crew knowledge

(4) Unit Equipment testing procedures at (AVUM) and (AVIM) level.



c. AN/APR-39 A(V)1 Radar Waming Receiver System. Detects RF radar signal and
provides the air crew a visual display of threat radar signal. Areas Covered:

(1) System Operation

(2) System Installation

(3) Emitter Identification Data Version Number

(4) Air crew knowledge

(5) Unit Equipment testing procedures at (AVUM) and (AVIM) level.

d. ARC-164 HAVE QUICK I.(HQI) UHF Radio. Provides UHF Amplitude
Modulated air-to-air and air-to-ground radio communications and communications on
Guard (emergency frequency). The ARC-164 has a HAVE QUICK mode (anti jam)
which uses a frequency hopping method to change the frequency selected many times a
second. Areas covered:

(1) System Operation
(2) Air crew knowledge
(3) Unit Equipment testing procedures at (AVUM) and (AVIM) level.

e. AN/APX-100 Transponder System. Provides automatic radar identification of the
aircraft to all suitably equipped challenging aircraft, surface and ground facilities within
the operating range of the system. Areas covered:

(1) System Operation

(2) Code Setting Procedure

(3) Air crew knowledge

(4) Unit Equipment testing procedures at (AVUM) and (AVIM) level.

3. Results of testing and evaluation.

a. AN/ALQ-144A (para 2a.) All areas inspected were being correctly accomplished
in accordance with TM 11-5865-20-12 and TM 55-1520-237-10.

b. M130 (para 2b). All areas inspected were being correctly accomplished 1n
accordance with TM 9-1095-206-23, TM 9-4940-497-13 and TM 55-1520-237-10.



c. AN/APR-39 A(V)] (para 2¢.) All areas inspected were being correctly
accomplished in accordance with appropriate maintenance and operator manuals.
However the AN/APR-359 A(V)1 self-test on aircraft 87-24634 indicated the processor
failed the memory test. Eagle maintenance personnel changed processor. The AN/APR-
39 A(V)1 on aircraft 87-24634 passed the self-test. Self-test will test the IP1150/display,
processor, and front/rear receivers.

d. ARC-164 HQ1 (para 2d.) All areas inspected were being correctly accomplished in
accordance with appropriate maintenance and operator manuals. HQI is installed on the 4
UH 60 aircraft evaluated. The F-15 aircraft and AWACS aircraft are equipped with
HQII. The ARC-164 HQI is not compatible with the ARC-164 HQII; however, ARC-
164 with HQII can be adjusted to be compatibie at the unit level to operate with the ARC-
164 HQI.

e. AN/APX-100 (para 2e.) All areas inspected were being correctly accomplished in
accordance with TM 11-5895-1199-12 and TM 55-1520-237-10.

4. Determination.

a. Prior to the repair of the AN/APR 39 A(V)] RWR, unit, communication and
aircraft survivability equipment (avionics) was at a 96% operational rate. Unit had a 100
percent operational rate for avionics upon completion of inspection.

b. Unit personnel were operationally knowledgeable on all communication and
aircraft survivability equipment systems. System operation and maintenance status on all
communication and aircraft survivability equipment was found to be correctly
accomplished. The processor which failed were the only piece of equipment that was not
found to be fully operational. As stated previously, it was replaced by maintenance
personnel which made the system operational. There was an Army school trained
Electronic Warfare Officer (EWO) who was assigned to Eagle Flight Detachment, on-
board the lead UH-60 helicopter at the time of the accident. One of his responsibilities
was to insure unit personnel were knowledgeable on the operation of aircraft survivability
equipment.

OHN B. HALL
CW2, USA

Aviation Technical Adviser



STATEMENT OF QUALIFICATIONS

I am CW2 John B. Hall, assigned to the Project Executive Office Project Manager
Aviation Electronic Combat (PM AEC), St. Louis, MO. as an electronic warfare officer. 1
am a technical advisor to the AFR 110-14 Accident Board investigating the crash of two
US Army Black Hawk helicopters and the possible involvement of US fighter aircraft in
the crash of these helicopters in northern no-fly zone of Iraq on 14 Apr 94. I have
attended the Navy Electronic warfare course at Pensacola Naval Air Station and the
Multi-Spectral Electronic Warfare course at George Washington University. I have-
served 2 vears as a electronic warfare officer at battalion and brigade level. I have served
2 years as an assistant program manager at PM AEC with the task of training electronic
warfare officers and assisting in the development of advanced electronic warfare
equipment.

(8 e 5 M
(DATE) OHN B. HALL, CW2, USA




Accident Investigation Board 14 May 94

MEMORANDUM FOR RECORD
SUBJECT: Army Aviation Maintenance Documentation

1. The following is an explanation of the DA PAM 738-75] -- FUNCTIONAL USERS
MANUAL FOR THE ARMY MAINTENANCE MANAGEMENT SYSTEM-
AVIATION (TAMMS-A) as it pertains to U.S. Army Aviation Maintenance Forms
Disposition.

2. DA PAM 738-751 requires that the Equipment Logbook Assembly (logbook) will be
jocated in the aircraft during its operation. In addition to other publications and forms
(DA Form 2408-12 [Army Aviator's Flight Record], DA Form 2408-31 [Aircraft
Identification Card], DD Form 1896 [ Jet Fue! Identaplate], etc.) the logbook contains
the following maintenance forms :

a. DA Form 2408-13 Aircraft Status Information Record

b. DA Form 2408-13-1 Aircraft Inspection and Maintenance Record
c. DA Form 2408-13-2 Related Maintenance Actions Record

d. DA Form 2408-14 Uncorrected Fault Record

e. DA Form 2408-18 Equipment Inspection List

3. After the last flight of the mission day, the DA Form 2408-13 will be closed out by
entering the flight time, landings, touch-down autorotations, and so forth. When the
forms are removed from the logbook, the open faults appearing in the Fault Information
blocks will be carried forward to the new DA Form 2408-13-1 or re-entered on the DA
Form 1408-14. The decision to re-enter a fault to the DA Form 1408-14 will be made by
the unit or activity commander, equal management or supervisor in contract support
maintenance, or his or her designated representive. A new DA Form 2408-13 with the
current data entered is put in the logbook for the next mission day.

4. The old form is removed and stored for a total of seven months. It is retained in a 30
day file, and then that file is kept in the unit or activity for six additional months, with the
aircraft historical records. As each month is added to the file, the seventh month may be
destroyed. The Army Aviation equipment reporting period (30 day) is from the 16th of a
calendar month thru the 15th of the following month.

5. To prevent unneccessary reentering of information and faults on a new form every
mission day, DA Form 2408-13-1 (&-2) completed forms need not be closed out and
removed at the end of the mission day. However, the forms will be closed out at the end
of the seventh mission day. The forms will also be removed after completion of
extensive maintenance, such as intermediate, periodic, phase maintenance inspections,
and maintenance test flights.



Accident Investigation Board
SUBJECT: Army Aviation Maintenance Documentation

6. Historical, helicopter maintenance and equipment/components forms and records, are
not kept in the aircraft. These forms, listed below, are kept in the maintenance office or
suitable office for easy access by those maintenance personnel who perform organization
and support maintnenance, and quality control functions of aircraft and aviation
assoociated equipment, and related forms and records.

. DA Form 2408-19-2 T700 Turbine Engine Analysis Check Records
DA Form 2408-19-3 T700 Engine Component Operating Hours Record
DA Form 2408-20 Qil Analysis Log

a. DA Form 2408-5 Equipment Modification Record

b. DA Form 2408-5-1 Equipment Modification Record (Component)
c. DA Form 2408-13 Historical Record for Aircraft

d. DA Form 2408-15-1. Warranty Identification Card

e. DA Form 2408-16 " Aircraft Component Historical Record

f. DA Form 2408-16-1 History Recorder, Component, Module Record
g. DA Form 2408-17 Aircraft Inventory Record

h

i

j-

)
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CW4 Douglas C Sousa

UH-60 Maintenance Test Pilot
Mishap Investigation Board



DEPARTMENT GF THE ARMY
HEADQUARTERS, US ARMY AVIATION AND TRCOP COMMAND
" mERLY T3 4300 GOODFELLOW BOULEVARD, ST. LOLIS, MO §3120-1799
ATTENTICON C?l

AMSAT-R-ECU (70-52b)

MEMORANDUM FOR;

Commander, 200th Theater -‘Army Materiel Management Ceater, Unit
23203, ATTN:, SFC Zlmmerman, APO AE 09263 '

Profect Manager, Utility Hellicopters, ATTIN: SFARE-AV-8H,
4300 Goodfello'h" Blvd., St. Louls, MO 53120-1798

SUBJECT: Alrworthiness Releasa for Auxillary Fuel Monitoring
System (AFMS) on UH-60A/L Alrcraft

1, heferences{

‘a. Technical Meanual 55-1520-237-10, Headguarters, Department
of the Army, 8 ,Jan 88, with all changes, subject: Operator's
Manual for UH-60A Hellicopters,

"b. Technical Manual 55-1520-237-CL, Headquarters, Dapartment
of the Army, 8 Jan 88, with all changes, subject: Operator's and
Crewmember‘s Checklist, UH-60A Hellccopters.

c. Technical Manual 53-1520-237-MTF, Headquarters, Department
of the Army, B Jan.88, with all changes, subject: Malntanance Test
Flight Hanual UH 60A, UH- 60L, and EH 60A Helicopters.

d. Technlcal Manual 53-1820-237-23, Haadquarters, Department
of the Army, 29 Aug 83, subject: Aviation Unit and Intermediate
Maintenance Manual for Army UH-60A and EH-60A, and UH- EOL -
Helicopters. ' . .

e. Technical Manual, Operation and Maintenance Mnnual,
Auxiiiary Fuel MoniLoring System for tne UH-60A/L Helicoptarn.

2. Thls memorandum constitutes an Airworthiness Releasa (AWR) 1n
accordance with (IAW) Army Regulatton (AR) 70-62 to install the
Aux;liary Fuel Monitoring System (AFMS) on UH- 60 A/L airecratt.

3.  The UH-60 hellcopter is & production UH-60A/L described In
reference la with exceptions noted on the applicable DD Form 250
accaptance documenL. The AFMS is described in reference le.

4. Oparations and Restrictions.

a. 'The helicopter shall be operated IAW the. referenced la

CERTHWCATE
1 certify that 1 am the Records Custodian for the Accident Investigation Board
convened to investigate the crash of twe U.S. Army Black Hawk helicopters in the no
fly zone in northem iraq cn 14 April 1994, and that this is a true and accurate copy of . N
the record which is kept in my records system. '

-

. 10794=::=’

£S5 M,ﬁxzz : WILLIAI\;l_I:. HARRIS, Capt, USAF, MSC
Date Evidence Custodian, Incirlik Air Base, Turkey
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AMSAT-R-SCY  (70-52b) . 8 Nov 83 '
SUBJECT: Airwerthlness Release [or Auxiliary Fuel Monitoring
System (AFMS} on UH-G60A/L Alrcraft :

manual and this document. In the event of a confllict betwean these
two_documents,.the informaticon in this release shall prevall.

'b. The AFMG iy not tc be usad as a fuel guantity lindicator.
Its purpose is to indicate an out of balance 3situaticn while |R-1
utllizing the Extended Range Fuel System. Pilots should not use
the 'AFMS to conduct mission planning. " E

5. ispeclial Inspections and Instructlons:

a. A daily visual inspection shall be made of the subject
installation to ensure that no progressive structural deterioratiocn
is occurring, that there 1s no loss of securxity and that no damage
to the host helicopter exists. Any occurrence of the preceding ,
shall be corrected prior to further flight operations.

'b. 1n the event any operating limit 1ls exceeded in additlon.to
the normal entry on DD Form 2408-13, appropriate inspection plus
apecial inspection for security and condition of modificationsg
shall be performed prior to hext flight.’ Any incident or
malfunction of the aircraft suspected of being related to thesge
conflguratlon modifications shall be reported immediately to this
neadguarters, ATTN: AMSAT-R-ECU, Mr. Greg Kirchhofer, DSN 693-
1687, or commerclal (314} 263~1687. '

c.’ This alrcraft shall be returned to standard configuration
prier to tranafer or turn-in to an overhaul facillty. o L
d." The aircraft shall be maintained IAW all applicable
Mairitenance Manuals and assoclated Avlatlion Safaty Action Messages
and ‘Safety of Flight Messages. Any discrepancies shall be
evaluated/repaired prior to next fllght to ensure continued
airworthiness of the hellicopter. : T

6. Aircraft Logbook Entrles.
‘a.: In accordance with Department of the Army (DA) Pamphlet
738-751, the following entries shall be made on the DA Form 2408-
13-1/2408-13-1-E and shall be perpetuated on each form during the
pericod of installation or untll superseded by anothex airworthiness
reloasé, or until reason for limitation 1s removed. :

(1)