
2. The following corrective actions have been
i:•..• a. All unit aviators have been briefed on :the•clrcum•tances surroundln•

•:• this accident. :,,.;:?•.i..,.:?!:•.:•:• ,":,,,:.•,,•¢•.:i"•;:"•"• ,.,
-::-,.":.-',"-, "•:'!•:,,?.•

'":•::'.:: b. Safety classes have be•n conducted to re-emphasize the board's findings
.:;•i,: on the CH-•TA auterotative corridor, wind direction factors, and single

•/.: engine characteristics
.i!i•!!•ii: .:.•:.

c. The importance of 'good preflights and post-fli•hts•have beenre-:i
emphasized to all aviators and crewmembers.•::• Mainbenance personnelhave
been reminded to prevent FOD when performing maintenance on aircraft.

•: ;. i,.• .:.•.•,;•: ::: -•i•,•!•:•-:.:i •:.•:•i.:.: ::.

d. Prior•to aircraft refueling, .the!.i:•fligh••englneer•<will show the
craft Co•aander the fuel sample tak4•ifrom •hat particular fuel source.
A•o, an e•fectlve SOP for inspectlO•::of fuel sources, is bei]kg written.



FRANK T



I|

AVBAV-CO (15 Jun 71) •tb ind
SUBJECT: Technlca] Re•ort of Army :'drc•aft Acc.•.6.ent, CY_•.V SN 6A-13116,

,•3•3rd ASHC, IOth CAR, Occ•rrin• 31 Yay 1971, ri.lot:

I. Concur ,,:ith •,he flndin•s and recommendations of the Accident
Invest!,•a•eP. •oard exce't as •o?.lows: DA •o• •397, item P: add
flight surgeons reco•ondatJ.ons from D•.:.Fo• 22•-8.

2. Corrective action taken J.s dee•.ed adeq•mte and anpropriate.

3. A Collateral Investigation is being coud•cted.

h. Messa£es have Ueen sent fro• t•s ,•eadsuarters:

A. Requesting a factory asslstence team from AR•DMAC, HAkqLm.Oh' STA•.•ARD
or LYCOMIh'G, thru Ist Aviation BriF,ade, to insoect all fuel controls on this
type of a! rcraft.

B. Directing t•at •,,nits •i,'cuss and cond, ct Ground Safety Classes on
HEIGHT-VE•,LOCITY Diagrams in their monthly safet.v meetinF,s.

C. D•rect.•n• that ,:nits •o•ward a co•y of their Safety and Standards
SOP to this Headcuarters. (Ref DA Form 2397, ite•°• #2, recommendat.•.on ,#5.

Colo•lel, FA
Co•ma•.in•

FOr! L]SE t} tLY



AVBASA (15 Jun 71) 5th Ind
SUBJECT: Army Aircraft Accident Rcport, CH-47,•, SII 6h-13116, 31 May 71,

Pilot: i.i0RE•

DA, Headquarters, ist Aviatloi• BrIsade, AP0 96384 18 JUL • '•
T0: Commanding General, bSAiiT, ATTI,i: AVHAV-S, APO 96375

1. Concur with the findings and recommendations of the investigating
board as amended, by the 4th indorsement with the follovlng changes.

2. Corrective action appears adequate.

1 Incl
no

F. M. Ec CULL•R
Colonel, Infantry
De.Duty •3rigade Commander/Admin

Copy Fu•-n
CO, 17th C7•
CO, 10th CAB
CO, 2•3d /•HC

Tb•.,q m•r•ing I.• CANCEI,LZD when s•,•src, ted frcm

1 017, tT.,,fflr! ,l !.c,f y
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AIRCRAFT ACCIDE•iT REPORT

Aircraft Type, Model, Series

CH-•7A
Reports

Serial •',k•nber

TAB A. Findings a:• Rocommondations
(DA Form 2397)

64-13116
Date of Accident

31 Nay 1971
Inclosed Not See

Applicable Remarks

X

TAB B- Narrative of Accident
(DA Form 2397-3)

TAB C- General Information
(DA Form 2397-i & 2) X

TAB D- Witness Sta•nts
(• Fo• 2397-•) X

•,B E •eckage Distribution
(DA Fore 23•V-5) X

TAB F- Failure or Mal•nction
•!9.• 2397-6) x

TAB G- Flight Surgeon Analysis •d Reco•ndat•ons

TAB H- •ight •rgeon•S Ge•ral l•o•mat•n

TAB I- Copy of DD Form 1322
(•Utopsy Report)

TAB J Copy of A/C Records
(O:.. F.Om,..•z•OS.-•2,,

_• •. •)
TAB K Copy of A/O Clearence

D.D Fo.r.m.. 1__7..•_ Oz. 1080)

REMJJ•S:
TJd• I- Autopsy Report will be forwarded up.on receipt.

TAB J- The ;drcraft Logbook with the current DA 2&OS-12,-13,-1&, and-18
was destroyed by fire. The prevSous day's DA2•O8-13 is enclosed.
No other copies of the DA 2A08-i•: and-18 were available.

"FOR OFFICIAL USE ONLY"

USJmV Form 397-I (R) (31 i.iar 67)





TECHHICAL REPI

a! this form, AR 38S-40 and AR 95*5; the proponent of Chief Stall lot Force Development.

SECTION G- NARRAT ACCI

b. Probable or 3u'•o-ected cnuse factors
2. (Cont'd) of power to the SAS system upon generator f:ower fa•.lure below

20• rotor rpm and blade •eparation at initial i•,pact.

c. Nonrelated factors
2. (Cont'd) to inspect their work areas and possibly a failure to properly

perform the previous post-flight inspection.

3. Supervision: The failure of the crew tc consistently remamber how fuel

samples were taken and checked prior to each refueling indicates a lack of

an effective SOP t6 insure a complete check of POL facilities prior to

each refueling.

2. RECOMmeNDATIONS (CON,T D)
3-. (cont,d') recovery of single engine faiiures.
&. FOD inspections be re-emphasized at all supervisory levels.

5. An effective SOP be developed for checking, each individual fuel source

prior f• each refueling of CH-&7 aircraft to prevent the possib&lity of

partia• fuel cell contamination and assure •ositive inspection procedures.

"F.OR OFFICIAL USE ONLY"
FORM 2397-3. 61. WHICH IS OIIOI.|T|

# (ll•i• fOOl O-- lll-tilOllll



DA Form 2397 Ap,proval Authority, (Contirlued)

2. Corrective actions are adequate.

JACK W. HF•III•GWAY
Brigadier General
Aviation Officer



a. Aircraft involved:

Personnel involved:

A. Scheib
,n Kearns

Won Fa•

Location:



•:,• TECHNICAL REP! U.S. ARMY AIRCRAFT ACCIDENT(
:i• ('Continuation)

Far of this form, AR 38S-40 and AR 95-S; the proponent agency Is Office of the Assistant Chief of Staff far Farce Oeve|op;•snt.

SECTION G- NARRATIVE OF ACCIDENT

NAI•RATIVE; ACCOUNT OF" INVE;ITIGATION ('Lille format shawl1 In e•epotfln• /'•'ocedu•'el •, AR •$-$. UII ¢onfl.nuaflon sheets necessary.)

d. Ti•:e and Da•e: 1300(;[) local, 31 i,",ay 1971



For of this form, AR 38S-40 end AR 9S-S; the proponent ogency is Office of the Asllstont Chief of Stall for Force Devetopment.

SECTION G HARRATIYE OF ACCIDENT

NA•tRAT|Vt ACCOUNT OF |NVKSTIG ATION •le Iormet shown hi "Repottln• Procedures", AR •$.$. Use continuation shoots

Investigation:
a. The investigation of this accident was conducted as follows:

I. I June 1971- Initial site and wreckage investigation.

2. 2 June 1971- Individusl cre•member interviews.

3. 3 June 1971- Final s, te and •reckage investigation.

4. 4 June 1971- Collective crewmember interview.
5, I-4 June 1971- Maintenance check.

6. 4 June 1971-Aircraft released to the 243rd ASHC for turn in of parts tear-

down/analysis and disposition of •reckage.

b. General: Prior to the arrival of the board, the following actions we•'e completed:

I. Fuel sample from Tuy Hoa •F was turned in for contamination analysis by the

17th CAG Aviation Safety Officer.

2. Crew was examined and released by 8th Army Field Hospital, TuM Hoa AAF.

3. Fatally injured persqnnel were removed from the wreoka•e •Y the graves regis-

tration section, 8th Army Field Hospital.

4. Initial witness statements were taken by the 17th CAG Aviation safety officer.

5. Site security by a U.S. military •olice/infantry detail was provided by the

17th CAG safety officer.

Initial site and wreckage investigations:

I. No reliable map or diagram of the mined perimeter area did exist; after the

immediate area was cles•ed by an EOD team, it was determined from •arts and

markers and pieces of fuselage that at least one claymore mine and two trip

flares were detonated 'by the aircraft impact •,nd were a factor in the result-

ant fire.

2. All wreckage •ras located and suitably diagrammed; 99% of the aircraft wcs lo-

cated at •he point of main impact.

3. No •itnos-•es to the accident were found; no en:lish-speaklns •itnesses exis-

ted; and no Korean-speakin,• personn•l co;•Id rel•te a coherant accound which

would ind!c•te that •hey •ctually observed the accident sequence.

4. The aircrnft fuselage impacted vert•c•lly on its right side.

5. The slinsloed •howed very little evidence of forward speed •nd imp•c5ed vert-

ifally on a hard ,•rfac•:, b•u.sting the fuel •nd "..•a•-er •ontaincrs; the supply

boxes •ere unmarked and their contents had alrea•]y been removed.

6. The inten..se•flre" after •npact burned aluminum and magnesium parts and caused

severe material and structur•,l deformati•.•n; no evidence of fire prior to im-

pact •as fotmd or rer.;orted.

,o remains of the aircraft los book could be £o•md.

8. The remains of all weal•0ns reported to be on L•ard were found and recovered.

$. Both engines were intact and inspection indicated that nelt',.',er •.•as devo.lop-

•2 ,.,•; ,1:1 ez•tne :•:o•.•ed po;,•zible
i• ¥'.o•,•" •b impact: ,, •ine wa,• not o•:ez'••
evidence o£ vez•,"-v,u•.j lo,..: or no tu.•.bine :,ni'.a¢t #1 engine fuel cont-

rol actuators: nl-f•l open• n2-76•; #2 engine fuel control act•mtors: el-

full open, n2-72:•-.

10. All blade sSruct•es •ere in the i•mediate e•e• o£ th,• i•p•ct •nd suffered

extensive d•e; all blokes indicated very !o• rotor RPM at impact. The

on• ro•or s•,ste•,• sto1,•>ed turning first and th,.: aft blades seperated from the

rotoc head at t•e attacILins points; no evidence of blades colliding or s•ik.

in,z the fuselage was feared;, the l•,osition of ti•. t•o seperated aft 9 6" blad:

sections indicated tb•t tl•ey seperated from ti:e •0•or system in the vicinity

of the firsb i•:•p•...ct prior to the main impact of the aircraft.
.:.-j•::..

11 All main drive •sain gears and couplings that remai.ned s.how.ed
drive shaft scction sno•ec a •orque..•s•Au•....[•,.

of failure; the second for•¢ard . ::".!:•!

....



('Continualion) ..i:: :i.[:,•,!,: €$1tOR.I

Fat • thl, form. AR 38•40 end AR 9•S; the proponent •ency I• Office ef the A•sl•tant Chief ef Staff lot Fo•ce Development.

SECTIOH G- NARRATIVE OF ACCIDENT

N•RRATIVR ACCOUNT OW IHVRSTIGATION •we I•mat whown In •Re•flnd •oced•es• AR •S-S. Use €•tln•tlon sheets necessary.)

•::.:•.:• Caused by the su,••en s•p•e of the fron• ro•r syst• •t impact; the •t

:•.•.•::•. •r head shorn of blades, continued • t•n. •ter •pact; there •s • t•ee

•::... foot deep hole dug • the aft ro•r he•d,

:• 12. The fuel system crossfeod v•ve •.•as fo•d in a closed •sition; the #2 eng-

:::::. ing fuel shu•ff v•ve was fo•d iu the open •sitlon; o•y the moor for the

":•:•-• #I engine fuel shu•ff v•ve • fo•d.

•:•-•d. Individ• cre• m•ber interviews:

::•. I. Some co•usion e•sted •o•g the crew as to the crash/impact sequence• due

•:,• their respective locations, division of attention, •d the rapi•ty of impact

•ter the initi• f•l•e.

•* 2. The p•ts (3/8 •It, nut, pieces of s•apnel, rive•s, cotter keys, washers).. fo•d on preflight were not ide•ifiable as coming from the section of the

cr•t in •.•ch they •ere found or any other specific area. It was detexn•ned

that these foreign objects did not contribute • t•s

3

I0. CW2 Mores



e. Final site and wreckage investigation:
The aircraft data plate and the data plates of both angino:.• •.ro•'e r.ocovered. •i!I

engine data plate indicated nl top•'ins 97.2% and •i!A engine data plate indicated

nl topping at 95.•J

2. Most fuel sys.,tom coml•nents in the right fuel tank ,,,•c:•'e recovered in good con-

dition and were set aside for tear'o•m/anr:ly•i•

3. As the #2 engine ;•as being removed from the •recka•, the fuel control unit,

•;hich had significant fire d,•:•:e, bec•o partially disas,,;embled. Close ins-

pection of the unit indicated that the n• governor driveshaft (F$• 2915-963-
0978, P•; 02-13920) showed excessive wear on the s•mll gear splines. Although

t!uls shaft she:red no indication of he.at or fire d,•, •e or dymanLic failure, the

gear splines •.rore •.•orn nearly smooth on the sh•f.t to a degree sufficient to

cause booster pump failure, ap;arently tt•ough no•snal wearfactor,•. The tu•It •.•a

set aside for teardo•m/analysis.

4. #I engine was largely intact ,,rod shmced no apparent external cause or effect

failure.•. Both engines and several other comtx•nonts (listed in TAB 10, Aircr:.ut't Release)

wo::e removed from the •reckage at this time m•d secure•1 at tI•e 79th l,laint Co

at • tloa /•'• for turn-in for toardo•m and mna.'Lysts.

r interviews:

g. Maintenance Records chock:•, •. All prior oil and hydraulic s•mplez were normal.

All prior D.E.R. checks •¢ere neE.hal.

Iqlr'Pl" AC'' DA FONk4 2''?''' •.••H'b'"" 2397-3 ,;  .F1'CI L US



TECHHICAt. REPI U.S. ARMY AIRCRAFT ACCIDEHT•@(Conf|nuaf|on,)

6. The part number of the aft trans:misni.:n ,•a;•; 114D 2200-5.

h. Other:
I. The upper flight control boost •ctuators on b•oth rotor heads •ere found in-

tact in the •reckaGe and meast•ements of •l act•r• •.•ere •on. On 2 •e
1971, • l•obert •ea•, AVSCOM representativ• •d the 243rd ASHC •nten•ce

officer attempted • •uplicate the meaz•ed upper •ost e•onsions on a

S•: 65-8021, iu order • detez•ne relative cockpit control •sitions. The fo•

lo•ns is the bezt appro•mtion obt•ned:
zim•ated

Fondled piveting activator (rt 4 •/4" •ension 4 3•4"

A,•T piviotioting (s•,•vel) (rt) 9 •6/32 E•onsion 9 •/32"
From these dimensions, th• •ockpit controls ,•.•re fo•d •

a. Cyclic-2 •/2" fon•ar• (trim indica•r)

b. T•n• centered (7 .•/2" up) ,
c. Ped•s 3 3/8" rt (c/1 to c•l)

2. The ].o•.•or flight control •ost act•rs •.•e•'e fo•d b•ned but intact in the

•a'echago, but no identiflcntion •.•as posoib]-• from their •s•tion only the

acttm•r could be identified by se•'i• n•bor from kistoric• records. Py

c•ng the re•Inin• actt•.•r•, these substantiate the •sitions in 4h/• a•ve,
•th t•o exceptions. The aerator •.•ch is t•ought to be the roll •ctua•r

dicatos a f•.•l right cyclic posit!on• •d tl•o identified pitch act•r

ates • •b cyclic

3.:To useable i?,foz•ation could bo d,•te•ined fr,•u t•e cockpit controls or

monts due "• c•-ash d•n•a.•o •nd fire.

4. The res•'lts oP the fuel cont•nlnation ss•nple from T• Hoa Z•F •ere ne•ative
•d no aircraft ro•rtod cont•nation problems from t•ds i:OL •int on tl•.s

date.

DA ',::'.. 2 39 7-3



[11: RT Ora,•S. AR•Y AIRCRAFT ACCIDENT • •,o•;'# co•z•oc iy•o•

:;• SECTION A" LocATIoN AND TI•E ',

•1 • 1•71• •_(.••2• •o• •c• •..•e •

-•nd Dl•ctlon) "• 4. ACCIDENT OCCURRED

•••••

k WIAT•I•R RilDORT II INC:I.,UD[€) UNDER TAB.

SECTION D AIRPORT AND/OR AIRWAY FACILITIES
('UII t}lll section II the airport, Its facilities, airway facilities factor ©ontrlb•atlnll Motor In Ihe accident.,)

B•Er ZX"P'•Ar'AT,ON 0'r ¢i'RCU"StANCE

SECtlOr E" PERSONNEL INyOLVED

5 us
I•r3I• iI. NUMBER OF AIRCRAFT OCCUPANTS INVOLVEO

:•, NUMBER OF BYSTANDERS INVOLVED

MILITAR (:IVII. IAN

NUMBER OF PEOPLE INJURED (By type claeeillcation shown) NO INJURY

=. oT.z, OCCU•Nt, o•€. MI•.ITARY BI'STANDE:R$

d, OTH[FI BYITANOER$

,o.. 2397-1|.JUN I1 I:'FFIr'CTIVE: JAN

,...•;•



?e. TYPE INSTRUMENT b. EXPIRATION DATE
RATING

R/W TAO S Jun 72
t. NO. LANDINGS THIS NO. DUTY HOURS

F•IGHT •AIT 24 HOURI

6 13.0
IS. OPERATOR'S FLYING EXPERIENCE

(Lilt Ill IIiiht time to neereet hour)

TOTAL FLYING HOURS (Army, Student, Accredited Time)

FIXED WING HOURS
I-AIT MONTHS

ROTARY WlHG HOURS

b. HOURS THIS TYPE MODEL AIRCRAFT

•AIT I0 •YI

WEATHER/HOOD HOURS (All •lrcrlll)

d. NIGHT HOURS (AI• alrcralt)

LAST MONTHS

•AIT •o DAYS

'•WAC 15 J• 69

CH 47 PTG 16 Sept 69

PILOT
INSTRUMENT

CO-PILOT PILOT

IPQTC OH 47 4Fob 71

TOTAL HOURS

INITIAl. TRAINING THIS TYPE, MODEl. AIRCRAFT (Lilt dete ol treinlni, oriani=etlon end number ol Iliiht houri)

In €ottager orion•,•ton,-2• Feb •.I, a•"/• hrs., 2L•3 ASRC

A•C checkride 26 Feb 70, '(IP•'check), 1.& Hrs., 2&3 ASHC

90 4s• stem.

MOTE: II other pilots Io•inll time th|l lllllht, complete individuil lhee|l lot tl¢h pile

EFFECTIVE JAN



PERSONAL DATA

•finn •l •ection C'r•w l:•per•ence, USARV F•rm 232, dated

Fn• 2.12 •nd DA Fn• 23q7.

ROLE OF THI• INDIVIDUAL IN THE CAUSE OF TH•

2. FLYING EXPERIENCE • 1•;• j
•,•',.,.o

.•,.o .o•..•i,,•,,,,•..• ...... .o,, • "'"
•

/+•0

mlLOT ................................................................................................................ • •. G I

&IRGm•r- Ok•Rt.m........................................................................................................................
L&IT ............................................................................................................
LAST )0 OArS ................................................................................................................................................................................................................

PILOT ............................................................................................................. '•--................... .L

NIGHT ....................................................................................................................
•LIRATION RECENT

o•o• L•,• •.o•,c'•c c,,•c. •.,s•oo• •-•. INDICATE INSTRUNENT FLIGHT QUALIFICATIONS: •4. COMBAT AREA EXPERIENCE

r] [XPI.ED-E
MONTHS COUNT"Y ]

R/W TACTIC • •/W --•
C•[] R/W •PECIAL F..]AMINE•
5. BACKGROUND DATA

__•
• "/,

_•
DURATION LAST

LAST LEAVE ••C DAYS OURATI
•,•T5/50• ••

D. LAST LEAVE '1/1•

'••, •ME•GEN¢

,..•t •• HOU.S"

G•DUATION '• •'•. 0 •.M•INING

UNKNOWN

NUMBER AND TYPE OF PRIOR MISHAPS(•-,
R/W

,,,,oo -'9•, MINOR ACCI•IEh•T

•..., IN(:IOENIT

D. II'ORCE. LAtqOIP;G

LIST REMARKS OR CONTINUATION OF ABOVE:

3LANDING

E/RANK
TSERIAL'SSA NUMBER DUTY ABOARD AIRCRAFT



INSTRUMENT
OPERATOR'S FLYING EXPERIENCE PILOT CO-PILOT PILOT
(L•.I nil lltRht

TOTAL FLYING HOURS (Arm)', $l•tdent, Accredited Time)

FIXED WING HOUR•

LAST

LAST

ROTARY WING HOURS

LAST MONTftS

LAST

b. HOURS THIS TYPE MODEL AIRCRAFT

LAST MONTHS

LAST

WEATHER/HOOD HOURS (All

LAST MONTHS

LAST

d. NIGHT HOURS (All nit€rail)

LAST MONTHS

TOTAL HOURS

LAST DAYS

--4. AVIATION SCHOOLS DATE GRADUAIED

()r •: I(] ONLY"

INITIAL MODEL AIRCRAFT (Li•t date of traininl•, or•nniz•ttort •nd nttmb•r

n ccv=..D c!:cc'.: ri,'e- Du• ,•"t•.,r

In country orientation- 17 May 71, Z:.O hrs, 2A3 A,•C

90 day stan. ride- N/A

NOTE: II other piloto• l,,•.l•;t• tht.• flight, ,;(,replete tndlvidu•l =heets for ea•h pilot.

PPC-J•r•n



PERSONAL DATA

2. FLYING EXPERIENCE

AIRCRAFT, ,•#lltllt•"..................................................................................................................................................................................................................
It•STqUMEN1,

......................................................................................................................................................................................................................
¢, MO•EL, INCLUDE PILOT, INSTRUCT• r'•LO1,

¢OMM&N•R ...........................................................................................................

27'7

20.0
8.0

•5.0

7

72.0
C). HOURS. ......................................................................................
•... MODEL,.............................................................................................................

INSTRUCTOR ................................................................................................
AIRCRAFT COMMANDER ........................................................................................

INSTRUMENTS. ..................................................................................................................................................................................................
•, FLIGHT,

Dt.'•ATICN •LIG•T,

H, •ATF LAST CHECK,

6.0
•30, ;,:ay '71

0.5

._,aT, 71

3. INDICATE INSTRUMENT FLIGHT QUALIFICATIONS: COMBAT AREA EXPERIENCE
1

A.•'•R/W TACTICAL O.i•} •'./W G.[] EXPIRED-E.G.r.•VN

5. BACKGROUND DATA

C.

O. LA5 L£•v•

ORDINARY •.•[• •LIGt•T£/5• •/• COCKPIT

•[NLISTM[NI ?• HOU"S•• FLI6HT:

•, •ONVALESC[NT :•. •F:MAINING

6,
• DAY,

6. NUMBER AND TYPE OF PRIOR •ISHAPS H•,,• /.,

r/W R/W

A, MAJO" •CCIDF.

C,•. FO•D

1, LIST REMARKS OR CONTINUATION OF ABOVE:

r, (-'• o
•hM l_Y'"

-NAME/RANK
Scheib, .•ex

$1•RI.AL .'.,SSA NUMBER
..,'.' L.'- •- :',- •:; !÷

DUT.Y ABOARD AIRCRAFT
Pilot



DA ,o.. 2397-4JUN



,•, TECHHICAL REPOkt OF U.S. ARMY AIRCRAFT ACCIDEHT
PART (Continuation)
(AR 95-$ •nd AR 385-40)

SECTION H WITNESS STATEMENT
CUPATION

,ORESS (Include ZIP Code)

2•3rd Assault •p•,rt l•elicopter Comp•.nY

APO 96377

PHONE NUMBER

Dong Ba Thin
•3, •7•

R•PORTS CONTROL, SYMBOL
CSl"Olt'S (El)

OF

INTEI•VIEWER
AV|AI'ION •'.xPERIENC:E AND BACKGIItOUNO

THIS STATEMENT MAY NOT BE USED AS EVIDENCE OR TO OBTAIN EVIDENCE IN DETERMINING I.INE OF DUTY STATUS OF ANY

pEFi$ONNEI-| A| EVIC)ENCE BE IrORE EVAI.UATION BOARO|I AS EVIDENCE TO DETERMINE I.IABIL. ITY IN €:I. AIMI AGAINST THE

aOVEFtNMENT• OR AS EVIDENCE TO DETERMINE pECUNIARY i.IABII.ITY. THE SOt-t[ pUI4POSE OF THIS STATEMENT I$ TO

IN THE pREVENTION O Fr ACCIDENTS. ('Relerence Secllon It Paratlraph 4, AR 385-40)

Having been advised by CPT John L. Shan•h•n, Jr., Aircraft Investigating officer

he has no authority to compel me to give a statement re•arding my knowledge of the air

araft accident of 31 Yap 1971, involving •3 Army aircraft 6•-13116 and having been ad-

vised that I • elect to make a statement •hich will be used only b> the Dep•rtment

the Arm7 S•fet7 Personnel for the sole pur•'•se of accident prevention. I elect to make

a statement in confidence, without this •.romlse I would not N•e this st•.tement. I

erstand that the confidential status of this •tatement means that i5 •ill not be used

as evidence before flight evalu•tion boards, or to deter'mine pecuniary liability in

claims involving the goverr•ne•t or any other party.

Rex A. Schieb

On the morning of 31 •ay, I got x•p at 0600 hours, went ,.rod ate, end then into operatiol
raft our

at 06A5. X filled out the 1080 •nd •2 Horee nnd Ii•went to the airc (I 6) for

preflight. Ne made • very through pre-flight. I satin"this because • found .•o•,• old

laying in the forward pylon where the driveshaft is!••And I also found a nut lying

some hydraulic lines under the first, tu•mel cover,• showe• them to C•¢2 •bree and he

personnml7 inspected everything under th• tunnel cbver •nd he found a bolt about 3/]•"

lon•. This didn't m•k•.: us very happy a•d we knew •Would hnve to pull a very through

pre-flight Then we went into the cockpit and went!i•hrough our run-up and everything

was OK. We tool'-off at •nproxlmately O81• with a cre• of five and two R•d Cross work-

ers. Wo sto•ped at division pad in •Linh Hoa and picked up some more p•ssengers and

rted our slin8 lord •issions. All morning everythini•'•wns fine ,•nd I did not detect an

thing •ro•g. We refueldd at Tuy Ho,• everytine and•t approximntely 1230 hours we re-

fueled for the last time. Ne proceeded back to RCPi![Or •,.ore sling lo•tds •nd then we

would be through •ith our mission. I was flying the•aircraft and picked up a sling

about 30' from the bottom of the aircraft. I turned••In the direction of take-off •nd

C• three re•d off the power readings. Appro•ImRtely 600 Its of torque and I think 90

or 91% on each engine• I th•n proceeded with xr7 take-off down a little dirt road in

compound and appro•kmately 75 or 100' off the groun•iwhen the #2 engine quit. C• •bree

took the controls •nd t•.Id the fli•.ht en•.r'ineer •ho :Nas in the hole to p•'•ch the load.

At al•.•st Lhe s•me time •'• ¾oree took control of the aircraft the #I engine quit.

thin• the load dragF.ed on the 8ro•nd •or a second b•fore we could •et it punched off.

I alee punched my button after the chief punched his Just to mnke sure it released. At

this time we were about 25' feet off the ground. The aircraft attitude was almost

then we seemed to pitch forward and then b•ck. By th•s t•me we hit the •.round tail low

and I thought I sew a term or a built up area which I tho•;ght hit the belly and then

ro•.•ed •o the right. The rotor blades st•rtcd beating themselves on the ground and the

aircraft felt li•e it was going to break into pieces. •ometi•e du•ing a•l this my

broke out and the•e was a hole on my side. The ehip was laying on its right side and a

after everything sto•ned I •nbuc•.led m.v se•.t tel÷. •nd crawled out throrrh m7 do•r.

Yoree was right behind me, then P•rt•n and Hood. When • •ot out Y r•n ,ro•.,n• the

of the •ircrnft to se• if • co•Ld Feb •.o t•e back to see .•f •.he st,her •rs were

out. The bottom of the aircraft w•s •.I.• .•n flnmes •rom the •,o.•e on b•c• so'Y

notblng I co,•Id •o nnd we •ii r•n frnm the •Jrcr,•ft •.n ee•r •e .•+. blow•n• • nn•
was the end. The wbnle shi• wR• soon on•l•ed .•n •l•me •nd amm,m.•t]•n

i•...The f].•ght engineer, ,•P5 Ke."rnn •n• .• Vorean were le.•t..•n +,he a•rcr•t•:"
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Statement of •I •ex A. Soh•eb continued•

How much fuel did you have after refueling at Tuy flea? A. •000 ibs.

Before the accldont •: the alrcr•t operating no•ly? A. Yes.

Tuy Hoa? • About •00 ibs torque.
What were the hover chock readings a

What did you do •dth yo• hand• •ter p•c•ng the release? A.

the •dnds•eld c••ember. •d grab•a the b• on the,door.

•ter the
Did you s• any w•ning lishts or remem•r •Y instr=ent r•adlngs

blades that
but I•How low •s the •r •M? A. I don't •mw, co•d

decli•ng rapidly •d was yew low. /? .•:
Do you have •y k•owledge of flight control problems? A Not other t• v•t CW2 Moree

said: I w•sn't a t the cont•Is.

Q. Did you see •Img position the controls wore iu? A No I was looking outside.

Q. Did you •ow if there was a ny •_act7
•rcr•tJust the•ter

Q. Did you h,• any e•losions at or _,n•ac__

•tting the •ro•d •d brewing up,

tl•ey •re j•t left l•ing there.

d
the SAS•i you •ve •y other problems •th the aircr•t? A O•y a eque• in the •sy•tem

Hoa: we recycled_ system •d •de a f•i check and it went aw•.

Q. Were • movements of the cyclic or t•st •de •ter •pact or w•le e•t•g the •r-

cr•t• A. I den' t r•b•r.

,."ONLY"





2•3rd Assault Support Helicopter Company

96377

OF U.$. ARMY AIRCRAFT ACCIDEHT
PART (Confinuation)
(AR 95-$ •nd AR 385.40)

SECTIOH H WITNESS STATEMENT
(;;U PA T IOhl

NUMBIr.R

on• Ba Thin
243, 175

INTERVIEWER

REPORTS CONTROl. |YMBOL
CSFOR'J fRI)

tDENT

THIS STATEMENT MAY NOT BE USED AS EVIDENCE OF• TO OBTAIN EVIDENCE IN DETERMINING [.IN[ Of DUTY STATUS Oft ANY

pERSONNE[.I AS EVIDENCE •E•OR[ [VA•UATION BOAROS• AS

•OVE•NMENT• ON EVID•CE TO DETERMINE pECUNIARY •IABI•ITY. THE SO•E pUrPOSE OF THIS STATEMENT IS TO AID

•een advised • CPT •oh,• L. S1•n• •r,Aircr•t inwsti•ting o•icer t•t he

•s • aut•rity • comp•l me • zivs a s•a•nt re••n• • knowl•dss of the

accld•nt of 3• M• •97•, invo!vln• US A• Aircr•t 64-•3•6md h•vin• b•on advised

• •i•c% • • a s•h•nt w•dch •dll b• ussd o•M • th• d•p••nt of th• A•

•etY Perso•l for th• sol•
,n% in co•id•nc•, •thout t•ds pro•s• I •d not m• this statement. I •ders•d

t•t th• co•id•nti• status of tlis st•t•msnt m•ns that. it •II not bs used as •vi-

•lence b•fore fli•h• sv••ion •ds, or

the •ovor•enh or

2397-4
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TECHNICAl- REPt OF U.S. ARMY AIRCRAFT ACCIDE R•.V(,RrS CONTROL

PART II I•AINTENANCE AND ENGINEERING
(AR •5-• m•d AR

SECTION A FAILURE OR MALFUHCTIOH
•ccident Involved t•nde•tac)', mafhmcflon I•lhtre of mater•nl.) fAttach p•oto(•))

WAS FUEL, OIL OR HYDRAULIC Sh'STEM FACTOR• (If *'Ye•" explain I• item

FAILURE/MALFUNCTION OF ENGINEtS) (Rxplnin circ,tm•tnn¢e•)

DATE TOTAL ENGINE
HR TO DATE

NUMBER

592964•I•
-K, DATE 14. TOTAL.

Uh'K 570

(#I) T55-LT, LZ0-4957,
a. Engine, aircraft, turbo-prop.

b. FSN: 2840-950-6875
c. 2-ooo-o3o-18
d. Hr. since last overhaul: 26

e. Overhaul facility: AJ•Di,•C

f. Date: 18 NOv. 71
g.
h.

Total time: 1434
(I) Fuel Control: Failtu'e of NI gov. driveshaft, FSE 2915-963-0972

Part no. 02-13920, due to excessively worn s•aall s•lines.

(2) #I Engine/Failure: Awaitnlg rettu'n of ten,down/analysis report.

Sor'rATEMENT OF MAINTENANCE OFFICER. MECHNIC AND OTHERS AS TO WHAT FAILED AND PROBABLE REASONS. (I! maintenance

known •uspected, indicate where maintenance performed (tteld, •arrtson, etc.); weather condition, day ntllht,
failure.)

inwpection t•
and e•perlence level and traininR of the mechanic inspector. Make recommendatton• prevent thtt= type and/or

fo the best of my Fauowledge there w•s no mechanical defects on

Army •elicopter 6&-13116 when it departed the company on •I • 71.

We were not notified of any suspected or developing •roblems prior

to the accident.

DID FlEE OCCUR (If °'Yex", atlach sheet n.d de.crthe in detnil)

(See Chapter 14, AR 93-5 lot instructior•)

LA•a•Y K. I,•TIN CAT •C

DA ,o., 397-6JUN



D• Fo• 2397-$ 6 June

I tern ?

?ost crash fire occurred.

Fire was caused by h,Apact and detonation of Claymore

and trip flare.

Fire was not extin•aished due to nonavailabillty of

fire fighting equipment.

Detecting •d extinguishing equipment not available at

time of crash.



TECHNICAl.. R OF U.S. ARMY AIRCRAFT ACCIOE••
PART III (Continuation)

fAR 95-5 and AR .!85-40•
SECTION B TRAUMA INFORMATION

REPORTS CONTROL SYMBOL,
CSFOR-5 (RI)

re, LAST NAME

(•.omplete art Indlvtduata wfth physical, p•)'chnloRical ph),•iolo•i•al trauma, Give detailed injury description to include
location •nd Under Item inch•de e•ipment latlure and ph•e of a•cident, il •plicable.)•. CAUSE 4. METHOD AND AGENTS

b. SERVICE NUMBER 2. TRAUMA DESCRIPTION OF DEATH

PRODUCTION

••d•e Caused •• t o hi

S. AUTOPSY

r'• vt, (R.po, Att,ch.d) Autopsy pendln•
•NO (1¥111 be forwarded when available)

scious by impact,

6. BLOOb OR TISSUE SP'E'CIME;N$
• YZS (Report Attached)
•NO (Will be Iorwarded when available)

SECTION C FLIGHT SURGEON'S 'ANALYSIS AND RECOMMENDATIONS

K• PA3•7•E• Unkown •th degree burns over Trapped :Lu burr•Lng
wreckage.

RECOH•NDATIOh•: A seat a•lov'jj• free movement while at the e•me time securing and
protecting the doorgunner and crewchief should be designed and instituted in the
Chinook. At present the doorgunner..and crewchief usually pile up a•tion boxes and
sit on them. Also some study ,should be given to the pretection and restrainlr• of the
flight engineer in his very vulnerable position lying over the load hatch (hole). I am
informed this powltion is essential to the correct performance of his. duties.



SERVICE NUMBEf• DUTY/STATUS INJUIqY CODE*
LAST

4. HUMAN FACTORS CONTRIBUTING TO CAUSE OF ACCIDENT

(Indicate

Plqlr*ExIS TING PATHOLOGICAL CONDITIONS (From Medical record#)

b. pHYSIOLOGICAL FACTOIqS (Alcohol, CO, Fatigue, etc.)

pSyCHOlOGICAL FACTORS (Preoccupation, Fear, etc.)

I, IN[XP[NI[NC[ O• T•AININ• FACTORS

PRESENT CONTRIBUTED_•_
COMMUNICATION IqO LIr

ENVIIqONM[NTAL FACTORS (Olare, Smoke, Cold, etc.•
••

•1 d)

UTEIINJURY FACTORS
(Indicate "Yee", "No" "Suepected")

TIE*DOWN CHAIN FAILURE (Shoulder llarneal, •[ety Belt)

b. SHOUt..O[lq HARNESS. BELT NOT WORN CREW MEMBERS

(Circle appropriate, word(•

FIR(

J. RESCUE DIFFICULTIES•, •OS• CRASH SURVIVAL DIFFICULTIES

J. SURVIVAL EQUIPMENT INADEQUACIES

I. ESCAPE FROM AIRCRAFT DIFfiCULTIES•. mAI•OUT

7.•'••TOR LISTED IN ITEM WAS PRESENT AND CONTRIBUTED JURY. EXP AND PR• PICTUR•.•IAGRAM•
AND EQUIPMENT DESIGNATIONS; ALSO IDENTIFY INDIVIDUALS CONCERNED. (Use additionel •heets re•ired)

b.) Fli•ht engin-cr, nrewchie£ a•'• 8u•uer were not restrained. The injuries of the

crewchlef a•d gunner were d:L•ctly related to thlo, and this may have contributed

directly to the death of the flight engineer.

e.) The flight engineer and Korean passe,get were profoundly burned in the post-

&ccident fire, and this was the.most pro•ble cause of their death.

J.) The fllgf• engineer and Korean passenger were possibly trapped in the wrecka•e•

though this is unclear. •," ,• ,_

*INJURY CODE: I-NONE 2-MINOR

 97-7
/',4 5-MISSING 6-UNKIVOHW

•|. WHICH IS OBSOLETE













dl

LOO•L FLICi{T CLEaPJu•GE__

'7 64-IJ116

MISSIO:.•

?hu "i•"

,,i,, FILSD AT DAT• FInD (D/.Y,
,,-•:, i.:ar. 1971

:I•.'.R WITI ALL GU•';T •L.LTIONS AFF•CTI;{G T[£ZS FL.':GHT la4D THIS
'_ ;•£ CO:,,UJC•D l_•i ACCODA}•E WITii SUC! .,E•JLA•i6:"

.::Og ,:bT:{OLii't PI•TS
.d{ 95-1 :;c:: A, 5(:[•ciL

)LP..:•I•;G
O518

ACIU/,L AI•IV/£ 1330
• :..••:•s

v.•-v3 •o•m c.• 223 37o
• Ono ?.::,•,. •"£7' _o/0. T•

;.• ?'0[•.; 1080 •LACES A • ii, 1 NOV 51, ,•{IC'.{ HLY BE USED.
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AIRCRAFT ACCIDF•NT •'tEPORT CI•CK LIST

TAB 6 Fucl Cont-•ina-tion Rope•t .•.!!!-be ferw.•arded-upen receipt•
Teardown/Armlysls Reports •ill be forwarded upon receipt.



PP AAANHA

ANR UUUU
p 0•0•30 Z MAY 71
FMt CO •0 TH CAB DBT RVN
TOt AAANHA/ CO 17 TH CBT AVN GP TUY RVN
ZEN/ ACSFOR DQ
ZEN/CSA WASH DC
AEN/ DIR USAVSCOH ST LOUIS
ZEN/C INCUSARPAC HAWAII
•N/CG USARV LBH HVN
ZE•/CO 3• TH GEN SPT GP SGN RVN
• 2• RO ASH CO COURIER

UN•LAS •-i F 0 U 0
AVBAVA'SE DIR FOR AR• AVN CINCUSARPAC FOR GPOP- AV
US•RV FOR AVHAV- S.
SUB•ECT• AR• AIRCRAFT MAJOR ACCID•T CRASH FACT S MESSAGE
R•PORT •GS CSGPA-•59.
i. • •y 71• I•QQ(H)L•AL• DAY•. PHU HIEP• IQ MILES SOUTH OF TUY HOA• RVN• CQ•. 2•RD ASSAULT SUPPORT MELICOPTER COMPANY• APO 96577
D, •JOR ACCIDENT} TOTAL LOSS

PAGE TWO (2) UNCLASS e•O
6. INSTRUCTOR PILOT: CW2••
•3 RD ASSAULT SUPPOT •ANT• Aru •,,• •u INJURIES
7. PILOT• SCHEIG, RE• A.• •7•-58-57• 2•SRD ASSAULT

O•ER DOMPANY APO 96577• ON INJURIES. CE:
SPS• •3 RD ASSAULT SUPPORTHEL•CO•ER

•6377 RIES. FE• KEARNS• STEV• j.m SPSm
2•3RD ASSAULT SUPPOTR HELICOPT• COMPANY• APO

W01•

PA•E THREE (3) UNCLASS AAANHAE 1689 F 0 U 0
TOLLED HARDOVER TO THE REAR AND FROZE IN THE AFT POSITION.
THE IP TRIED TO LOWER THE THRUST ROD BUT IT WAS ALSO FROZEN.
WITHIN 20-3(• SECONDS AFTER THE INITIAL ENGINE FAILURE• THE
AIR•R•T IMPACTED IN A TAIL LOW ATTAITUDE# ROLLED ON ITS RIGHT
SIDE• AND THE CAR•O SECTION BURST INTO FLAMES. THE SURVIVING
•RiM EXITED THE AIRCRAFT F•OM THE P•LOTS EMERGENCY EXIT,
12, WEATHER WAS NOT A FACTOR,
,3. N•E ,,r ..• ,:•.. •,,[•
• UNKNONN • •.j,,
15o NONE
•o A- Ng, B. N•NE C HA D E. NO
17o •PT 2•RD ASSAULT SUPPORT
HELI• TELEPHONE DBT 256)

•9, NO•, A SUPPLEM•TAL TO FOLLOW
R•, "FOR OFICIAL USE ONLY".• PROTECTIbE MARKINGS WILL BE REMOVED
•TER THREE DAYS.

NNNN



'0 Son Francisco 9d377

12 June 1971

7. TO l•,,::. Fclio•,:ini:: '70/,•.:"/CO?•ZTTEE ,• :)].•oi:',t,-,•," subject to c,cl! nf the i'res/CN•:n
thcrc nil, :•,,•" •.'il]. contfat :,J.' ',",.,m},crs as

<7!,' ,.<_• d I,.• •T•i ',f p.,.,_!,ut,!•cr• t,/
•re o..• r..?o.•r':"/('o;,:ii•tc.c" i, cc•,'rnt •nvcst.i•'•'•;•. .orrr!

,•:r.;ose fo •.::v:.Tst•.•;rte f•cts :,n• ci.rcu:.',•.±,•..c,..'.s svrrou•,'i•:.[-: •ircr•£t ccci,.'enb
occurr.ln,L. n•,., 31 •'•e'." I)71, (•;ri ,• Oc, r•') CQ?•23h•,
C•-l-l•Ti; S..,• '<I,-•211•:, (.C) C";2 •:,oorc....• oY the

,•;!>cc=. rl Tnstruct,i.n::s" 'n,•'," "i!l su!•:•it reT,..:,rt i•• (•rii.:in,',]. •.:•: t:..:o co••ies tc th.is
h,:,,•:ou.•rtnrs l, TTl',i- :: ,b.?f.,-ty Officer I'.!LT I•, June ]. •7i.
Of.I.'iccrs ?r•, rel•e.• from ,',II •ther ,'•uties m:til inv<,stil
ion •..• co•:•ctc.

"FOR OFFICial-USE oNLY"
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S •C IAL OiE•E•S
NU•.[•,t 73
2LVf,•CT

22 Jtn•e I•71

10, TC AS}. Fo]_l,>w±n;: ±ndividuaZ(s) AI-fOII•I':•,LSIGi'•TZD/CE•(TIFIZD
As in.li•,atc(l,

Auth: Vb•,O 7th CAG
Desiqn.•tc.i :ts

Ce..rti•ic "s
,', •.in'bcd .•s: invcstig•tin• (["' ,•.c

Perle ',: Indefinite
F•r,cse: T,. c,cn,.luot an accident f.nvcstic=tion conccrninc the crash

a CH-ATA •otc•l by CW2 X,.-.ree •obcrt 0 5•--}2-A752 on the a•er-
n:.on ,.,f 31 May 71 at •hu •.ep

Cff.•'.'v., ¢.",•,0: 31 •.hy 71 V•O 1?th CAG

•rdim•tc •[th the •Oth CAL 7•ccidcnt i:rcvcnSien office an,
sub•r•t to them thre•. (•) copics of ccmplctcd

OFFICIAL;

C t'
k•st ,,,l. Jutant

DIST•tI.:b•ION:
,".-.c•.n z'.L..lcs

35- ...',, Ltv ccnc
5.-in.,',i v
I. "n.!.•,v 201 file

5..•Jth



36, 5 Wca Sq, ,'\P•' <16316 5 Jim 1',)71

()f[icial ]k•ta Extract for Accident Investigation

'fO" l',•th (LiB (Att•" Sa[ety Officer)

'E•c foll•,,,'i•g'i:; a s[u;mmD" of wcat"•cr o]•scrvations for 31 l.lay 1971,
}•ours as indicated in loc•l stand•rd tin•s For 'I'uy loa AAF.

"Q84 "•- 2050

0933 \'I?Y1I.,/04 1..5 20 ,q• "Ii 29/24
lO0
300

2984 a. 2200

1033 !I]O/•) •, 15
100 ,','.J

300 ;,.

3]./24 298,1 -•- 230{)

113:; 1.Ot)/(• 7 ]5 ->.-) 30030/20 ?o +
•

1255 090/06 15 30
1()0
300 ]:..!77

30/25 2981 . 2300

1315 {i !: •• /:3 S 15

1.355 tl",!•/[)) i5

30
].OO 7'"'-:
300,

31/25 2980 .• 2'100

31/25 2979 .e 2 4•I0

32/2,:l 2{)77 e 2600



DEPART•ff:•NT OF hE AkMY
HEADQUARTerS, IOTH CO•,•AT AVIATION EATTALION

APO San Francisco 96377

June 1971

CERTIFICATE

I hereby certify that Arm•y Aircraft, CH-•TA, serial

number 64-13116, crashed and was destroyed by fire at Phu Hiep, RVN

on 31 May 1971, and was a total loss. Catalogue cost of this CH-47A

was $ 1,O72,838.OO.

CPT, AR
President, Accident Investigation Board
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Pltlt)h' tISI.VG Tills FOR,If #¢RAI) C,'I#?EFItI, L}" TIlE .'¢7"k;P-tll'.,¢;TRp I,V,•TR[ICTION,•; IN T,I! 88.7&0.
USES AND INSTRUCTIONS

•omhilisItll• lhn,•, pr•Vldr• ih• l•,r I'ollln,lh.iI mllilil•nllii,.r ilrlillllf. 1"IIi• form will lit. fur:
AT TII tIIIIIA

I{ep,lrlill•

Ilm'i,m

C• •" ll()[:l"lXb; I,:ll{',

t•[CLIVI:[.•
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•
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For of thi• form, TM 38-750• proponent agency
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COMII•ONENT/P'I•RT NOUN. •;I!'RVICE, OR NO.
CB CODE
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Time

•±nc• o-•rhaal- 17

Circ:[•nces ,•ri•r to ,4•fflculty-
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The acf
gr
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For of thi• form, TM 38-750; proponent ogency is ODC:•LOG.
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L_..J•.J •" T';"-] _f_'-:.' atlr+G............................ ................ o,^c;-osT,c ,',,'oc,:o

....................................................................................................

PltlOI¢ f&gI,VG Tills FORA! RR,41) ('ARb?Pt't.l.y TIlE .•7"EI'.I?}'.,RTKp

USES AND INSTRUCTIONS

•\•,.n llPl+r•+l+ri#llr
€'llllllS'"l'"lll ttsm,'n•l,lv. ,•P lh .•,','tl.,t• Tills F'()RM IIEI'•'XII.:S I"(+IIM I'EI'IYI, IAR specl•+ weapon ly•h'm, ItemPIIRI%ill;IlI,+II thrl.P 't'+x'l'+,'- lhv •t,,u/, ,+:nllar i+,'ms r'sN Nt'('lioll, when ¢t+lllblr+e<l wlthtllllil•lell;ltll.e fl,rm he for:AT Tit ()II(;ANI ZA'I'I(•N I.F:V t.:l. AT !'1'11RI' N'I I.I':V

AT l':l'rl'l' MA INTENAN(? gVgLp+rh, ltel•orllnl the in•lnllntlonII,'plltllll• ,lll.,imllllshn+l.
I;,'l,,,rtln• ll+,t+lll;tll,,n ,.,lllil, ,t+l,tllficnlhln•.

Ntlblllt•sioll b:qulpmenl Ira.

M(HItKlv•tlt,•n •V,,rk •r•lers. equtpmvnl m,,dlflcntlon•.
•tthmi•l•n l,lq•tl,m.n intl,r,,vetn.n ]{vcommendallon•,•t•t•mi•i,,n Equtl,

i{ec(•mn•endnllonl
l(•'p,,rttn¢ r•'v,-il,t d,'f(,,'tlvo

.uh•t.inh]h.• direct

It'"l't"•tinv m.int,,•tn(.t, ,tn,l,',•r belweenRlv•,n

+ ";'+T,' ................................'""' ?"+.• ,.,,,. ;;'.."_'..."#' ,,.: .,,,.,,, ................. ,,+•,,., .• .':,:..,++p,,. •+ +,++,,,+0, ,.,,, ,,•
tg mnrk• IllIII+t:TINI." Fill' Army

•{:t
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OF?GANI•ATIOP•/AC•

CODE
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MAii•-•;NANCE REQUEST. CONTINUATION $.•'ET o8
eop• for•r of lhh form, TM 38.7•0• proponenl agen• Is ODCSLOG. •d•nal• 2

•o• .•. .•
FAILUR[e COMPON[NT/PART NOUN. •[RVI• OR MWO NO.•ION •ODE •

MANHOURSe FEDERAL STOCK NUMBER ••OOE CODE REtRaCE DESlQNATOR•/ MPR. CODE

•tltTj•efecti• ••. •e s•e ne•- •70•. Si•e over•-j•

DA ,o,,.
JAN 64

COST

The weather w• cle•_r au• w•_•. Th• pilot
was flying the •ircraft lift•,ng off with a

].0, Description of difficult,y- Uoon !!Jtin• off with a s.•in• load, tie p.l.ot noJiccd i;i•:t

•":', b ......
•S the torq• Cause •",

"L2..,•ctlon take'n-The fuel control ha3

is being p.rocessed f•
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shaft splln.e•
)rod _Prom the remains of ';he ongz.ne and

tear.doom ana•sis
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•'• +•=........+,,, ••'••q:,•:'•_•z,;• I'•'•1 ......

........................................................................................................................ ...............................................................................................
PRIOlt "FO tL•IIVG Tills FORM REAl) •'.'lltEFt•l.l,y TIlE ,£'7"EI'.IlY.STMp IAfSTRUCTIO,VS IN TM •R.750

USES AND INSfRUCTIONS

,nlr•lh.d
"l'hi• I,,•tvl [or:

with ellher •ectlon !I II1AT TI! flR•;ANIZA I'II•NA I.KV
l{e(It•e*lll• repair• z•T •l'l'l'(ll{T XI,'kIN'I'I':N.AN(:E I,EVEI.

•ervi(.e•. R,'e,•rdh;• AT EI'()T MAINTENANCE EVRLperforn•,.d •CtUltlly

fl,'ld
c('h,.l,.n %hll•l•,,/•,•,

2. I•I•MIT'I'I•(; SEI+AI{ATI: (? I'/PMI.:•

Ct,l> the designated l)el)artment •e Army
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,,;,;%...........,,• .•., .,.-•+•,• •-•.•,-•-•,•...•, •,•.---,+•+•,-•. •.•-•.•.,, :+,y•+•,•.-+.,•+,•+•+•,,.•.+. •._
•
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RECEIPT COPY 1



12

COOl

_7

2

.•c c •:':

C00£

o•m•-•,
T:me.
Since

Circw

[__--]WORK R;QU|S, r-I MWO • E,.

COMPONENT/PART NOUN. SERVICF... OR MWO NO.
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JAN" 2407-1

MANHOURSe FEDERAL STOCK
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of this form TM 38- 0'Office of the D •,• c•;.• o• •,o. •o, •o•,,,•,.

i,• •r•
•_•

...............

7"0 lt.ql,%' 7"Ills FOR,%! RR/1D ('.4REFI'I, 7"lie S'FEP P)'-,qTMP IA¢ST.R•/CTIOA,$ IN 7",%1 3•.760.
USES AND INSTRUCTIONS

%Vh•.. •Ppr,,prt,/e
comp,,,,,.n• T111• F(•I(,%I I•('•X

I"SN, Set'll,,n, wh,,n c•,n•blned "either
Item

A'r Till,: I•II(;AXIZA'I'I•INAI. I.I.:VI.:I.
krque•t•n• repnir• %1'I'I'I•I{'I" XIA I%"I'ENA•I'E I.EVI,;I.

AT I)EI'OT XIAINTENA•(.E EVEI(•:l'•r•in• •u,,mpli•hm•.nl l•';',,rtlnR the
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EmerK,,,lcy" •,','ll,•n III ".t,r,•,rh.d b%. eleelrlr, m•.n•e.
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I[•• -'''v'•" •' •

SECTION III.

]•.• ,'/•/•7. v•[T•.- •;C•X•Z••k ;•
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II IIII
M• MAINTENANCE REQUEST •,'!1;.•

thi. fetid, T• 3•-•0: t•e proponent ,•ncy•e of the Deputy Chief of Staff fnr Loatstlcs.

----r•#•-•IUMI•I-_F7
t-)RGANIZATION h.

E53235

.,.,"""*• •" •:<'•'""
•'"•i '''•''• '"'"°•+•I

• [;- 17;] • •"•'*,

PlilOR t•SING Tills FORM RRAD t'.'tRI'IFt'I.I.V TIIE .¢7"EI'-RF.oqTRP II•STRUCTIOIVS IN TAI 8tl.750

USES AND INSTRUCTIONS

I. %\'t•,'n nil l•lipr.llrhlie 'Sccll,,n Tills FIilIM IIE('r/XIES F(ilIM PECtlI. IAR •pecl•c system. Iplnent•onlll,,ncill ll•!.m!,lv. gr,•utt •l'('li,•il,
IllIhf•c, l•f•,•.i,•.• fill
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2. SI'IIMI'FTING SEt>AR,XTE EQI:II'MENT IXII'III•VEXIENT IIF:('(iMXIENDA'I'IIiNS
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('S(;I.I} fRIt

•0 S•n •'ancisco 96377
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PRIOR •1SI,%'• FOR,%! ('.,lltFPt'l.l.}" TIfF .•,'T!':I'RY.,•TI•P I•',qTRttCTIOIVS TAt
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MAINTENANCE REQUEST
For of thll fo,m, TM 38-7S0: the prop•F•/i•ncy
Is Office of the Deputy Chief of S+aff for Loals-•-s.

SECTION

E53243
6L-• 31 6

AP0 San Francisco 96377
MODEL

Ctl-/+9A
FEDERAL

520-633-6836

•.398

PRIO!¢ [;SING Tills It'ORM RMAI• ('AREFt'I.L}" TIrE STEPRY-,qTMP II•'STRtICTIONS IN T,\I 88.760

USES AND INSTRUCTIONS

\Vhltn lipl•rl•Prl"lltt TllllS IIE(:(I.MES A FI)IIM I'E('I.!I, IAI{ •l)el'lPIP. ly•t?m. equipment

¢llm[•0,nl.nl lt.ll,}>l\.. This •ecii•n. <:olnb|ne(l Sectl,in il I11
Clli!lbinl•li!•ll of all lhrl.#, pr•,v,t,.• fief;

AT DEI'(iT ,MAINTENANCE I.F.VEL
t{-p,•rltnR the In.tllllatlon of

Iilm ,+lliPlc+ttlonl•.

Submission of Equlpm+ni Im-
Ite•<lm mend

SMI',,\I{ATR F.QI'II'MENT IMI'IIIik;I.:MENT I{|';(:{)MMENI)A'I'I(IN.• (EIH'•)

EIR'+ lilt' tt,'•lgli,lt,'tt liel,iirtnlelll Army •! eli.rlrlcnl follow-tip DA Form 2407, clleckod
ti+dh'illPd I,llrl •lf lh,"i+ll•ritllv•' lib,r\ 35,

tl,'sllnlllt'd l!.liiitiniPnl of the Army "l+rleill" I11.

p•Vl•.d •l.l•ill.l• •Niul• t•n• normal m•lll•l of lil• •MP •tlll tlllllniii• •#it•flm!•l ol t• Afll IiI•.
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5[CTION

MAINTENANCE REQUEST P" ef/'a. /tRpo/tTs

Office of the DepUty Chief of Staff for Loais$,%•s. n•ditfnn.t dntn.

ORGANIZATION

•D•SlGNATO•

h. I'ON IDEN COD•

•0 • •r•c•co 963??
SERIAL

STOCK

644 • 6 m•-4?A 520-6•3-68•6

Pltlt3R TO ttf;IA'n Tills FORM R/•AI) t'ARRFt't,I.Y TIIF ST'FI'rtl'.,•TRP IN'STRUCTION,• IN TM •A.750.

USES AND INSTRUCTIONS

Till."; FORM III';('•MKS I;OI{M l'K('t, I.IAR peelfl ..... of e•il•l•P•rme•ll
,,f •iml•ltr with I"SN "l'hl• combined with either Secfl,)n

T t" !'1'( MA l':N .X F:\'

!{ec,•rdinl• work and/or

perf,,

Ilt.p.,rting rereipt ,,f materiel.

l{•qu•.,tln• d/or

•cttvlty within the e•hl, higher

AT DEPOT MAINTENANCE LEVEL

pr.vem R•c(.n eBd (A' IR).

2. NITI•,MI'rTIN(; SEI'AIIATI.: gQITTI'MMNT IMI'I'.(,VI.;MKNT IIECIt,MMgNI)ATI(IN.•

I.:MEI((;I':N('Y Ell{'s •H; =uhmitted dc•i•n.h.t Dt'l,.rtmenl the Army by electrical follow-up DA Form 2407. check•

"EmrrKe,•cy" .Ill •uhmith'd numhrr Indtc.t•d par1 remnrk• IIIock

UH(;K•T F:It('s •Ir-rnaih'd (ie•lKnnt•d •epnrtment of th• Army nRt'ncy. Check "•'rsenl" Se•'ll•n III.

I•()["rl•F: I.'.IR'• prrp•red .rparat• will reqube o•l• normal mallh• of Ihe NMi' Cop)' the designated Department of

d. •IY
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MAINTENANCE REQUESTI'? •R oS "of[it,
/'For ot' this form, TM 38-750; •ke pro;-•OD• nCy •,V,v for rnd•, and

/ Is Office of tNe Deputy Chief of •toff fo• Loq•.•s. nd¢•iHonnl dnm.,

6&-I 3 6 HenXcopter

1
ORGANIZATION

DESIGNATOR

h.

,•0 •an •ancisco 96 377
M•DEL STOCK

PBIf)R U.•ING TIII,• FOR,\t RIt..AI) (?AREFt'LI, TIFF. R'F.,gTBP IN'ST"RtlCTIONS IN T•,! •R.760.

USES AND INSTRUCTIONS

,pr• TIII•I. I•I•,(•MES,,, I'E(;t•I. IAR •pectflc ,y,tem, of equipment

•,.l(,.r:,•c ,•..ml,ly. P'• combined wlth either Rectlon II III
three, pr,,vid,.• "l'hi• f•rm be u•('(l for:

,MA N T N
work and/,•t actually

the It)•lalh•tl•n of equipment m(,(liflcntl(•n•.

•*f Equlpmenl Improvement !(•r•mm•ndall,•nl

rcl,alr un•ervlueabl• c.mp,,n,•nt•,

receipt dvfcl'llve mat•.rh'I

l{eq.e•linR work .nd/or of al•Uther field

•iclivily th• hlRh•r

2. SI'I•NII'I"I'IN(; .gEI'AP. ATF. F:(•II'II'ME,'WT IMI"I((•VI':NIENT IIE('•)NINIENI)A'FI()NS

(l•IKnated l)•l)art.ienl of Army Che•k [;rKenl" I].

i•i)[•'l'l•E EIII'• l)rep•red •.l,ar•tl• •lJl req• unly aormll maUln• • NM• Copy

SUBM'T •EC'•,'\'ED

S•CTION .•. •u•N• •OV•N•
.•')

•REvISE b,
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WDY •'u••_•
Part mm,•ber
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•ni,i+,y Inspeci,e4 :o

FO•,,-,, 2407
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PRIOIt [YSI•%'G Tills FORM RRAD C,,1RFFt'LI.I" TIlE .gTEP-llF.STRP II•STRtI•..TION,q IN 7"51 •.?•0,

USES AND INSTRUCTIONS

\Vheh •ppr,•prl.tr S,•tl,}n Tills F(!I(M F()I{M I'E£I•I. •peelRc weapon I)'•tem, Item of eq.Ipmenl
•O/llp•ll•rnl s,'parattr ,•s•er,•l,lx. •Imllar the I"SN. "['hl• •eclh,n. when combined wlth either Section II III

thrr,., pr,,vld,.• t,lt•l• f,•l form will ,•rd
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PETROLEUM PRODUCTS LABORATORY ANALYSI S REPORT
(TM

PRODUCT NOMENCLATUI•" TYPE

•rbine Fue• A•a•on Grade,, JP•

TAKEN BY (•'•o) CONTRACT

QUAL

NAME LOCATION OF LABORATORY

95Toh • ]]•T PPL(M)
AP0 962.38

TEST

@RAVITY OAPI/$p 800/eOOF TOP

b.

APPEARANCE/WORKMANSHIP

COLOR VISUAL

HELLIGE (Colorimeter)

b. ASTM MAX/'AYB
IAYI

DISTILLATION oF

•

% REC

b. •. Rzc. 2.900,•. REC =YAP 370
4. •. REC 40CPr

h. •.'RESIDUE
I. 'EVAP OF

• FUEL STORAGE •'• ROUTINE SURVEILLANCE•-• FUEL PACKAGED •'• PROCUREMENT ORIGIN•-• ALLIED PRODUCTS • PROCUREMENT

• QUALIFICATION CONTRACT • DEPOT,
•P•C/QUAL RESULT TEST

WATER AND SEDIMENT VOL MAX

VOW,. TOP

i•: D

•Po• cz!•

i PREHKATKR RATING

It. IULIIOll ('Tank Wite• BTM$)

32. WATER iEPAROMKTER INDEX MIN

•• 138

90 •n

1. • 1,9

b.

METHOD

d. NUMBER/INDEX

(PSI)

MG/100

'•'Wllltl) MOlt00

GUM

PRECIPITATE MG/|00

TEL/+ML (ML/oM•/GAL)
bOXIDATION STABILITY

TEST/ME'RC

FRE'EZlNG
CORROSION COPPER

AROMATICS VOL

0LEFINS •OL

OF/ANILINE

OF

21.CLOUD POINT OF

POUR POINT OF

:23. REACT INTERFACE

CARB'•.N RES,t.•U•.

WA'rER VOL

2.O-3. ()2.3

•.OSS

NOIBASE

CHANNEL MAX

SAPONIFICATI

LECTRIC STRENGTH

FO, S.[q 1. ML.S (THD/$TAB)

SEQ MLS MAX (THD/$TAB)

b. SEQ MLS MAX (THD/$TAB)

PENETRATION UNWORKED 77OF

PENETRATI ON WORKED 770F

DROP PT/MELT PT OF

CORR OXIDATION

SWELLING RUBBER

STABILI TY

STABILITY

THICKENER TYPE

THICKENER CONTENT

CORROSION PROTECTION

59. VISC OF"

POISES

SEDIMENT VOL

TA%4. MILLIPORE, MOLL,

FILTRATION

fsp.€,0,) FREE WATER

DATE SAMPLE TAKE"'
31 Ma• 71

DATK SAMPLE REC

I•ATK TKITI

31 May 71
DATE T•lT$ COMPt.

31 M•7• 71
SPEC/QUAL RESULT

0,I

PRODUCT TES•D ON GRADE

TITL'
I•b 1•O1C



PETROLEUM PRODUCTS LABORATORY ANALYSl S REPORT
PRODUCT NOMENCLATURE A•O T•PE

•bine Fuel, A•ation Grade, JP•
IA•P• SUBmITTeD

SAMPLE TAKEN ('H•#) CONTRACT

•/•
DUAL NC. IBATCH

NAME LOCATION OF LABORATORY

A•O 96238
TEST

GRAVITY OAPI/Ip 60o/600 TOP

b.

ANC l'/WOR ANSHIP

COLOR VISUAL

HI.LLIOE (Colorimeter)
b.

IAYB AFTER HE'AT
ODOR

DISTILLATION OF

!0 % RwC EV
b. % R[C

•
o••. RKC KVAP

I. 10% •0% OF

ENGINE RATING METHOD

RESEARCH METHOD

b. AVIATION METHOD

SUPER METHOD

d. CETANE NUMBER/INDEX

Rvp (PSi)

GUM EXISTENT MG/100

GUM ('Welh) MG/100

GUM POTENTIAL MG/100

PRECIPITATE MG/100

TEL/TML (ML/GM/GAL)MAX

OXIDATION STABILITY MINUTES

TEST/MERC

SULFUR

FREEZING

CORROSION COPPER STRIP

AROMATICS VOL

OLEFIN$ VOL

SMOKE POIN'T'
IMOKE VOLAT

ANILINE OF/ANILINE PROD

:21.CLOUD POINT OF MAX
22. POUR POINT OF

REACT INTERFACE RATING

VOLUME CHANGE

CARBON RESIDUE

VOI

SEDIMENT VOL MAX

FILL DATE DLVR DATE

FUEL BULK STORAGE • ROUTINE SURVEILLANCE

[-"] FUEL PACKAGED [• PROCUREMENT ORIGIN

L---] ALLIED PRODUCTS ['-'] PROCUREMENT
{"-] FILTER EFFECTIVENESS [-"] SPECIAL
[--"] QUALIFICATION CONTRACT {-'--] DEPOT

5PEC/QUAL, RESULT TEST

SEDIMENT VOL

FS•I VOL TOP

AMII• K E•.(•H/A
SPEC 'NO.

HIL-T-•62/4H

SAM'•;,•REPRI.II.NT,•.
SOURCE SAM;eLI' (•Jck, T41nk. Alrcr41tt. eft'.)

Point #8
FIN DATE SAMPLE TAKI'N

•I • 7•
DATE SAMPLE REC

31 :Hay 71
DATE TKSTISTART£C

31 M• 71
DATE TESTS COMPL

31 M• 71,
SPEC/QUAL RESULT

45-57 55 .t• •. ,OT

•P0]:• WAg
|0. THERMAL STABILITY INCHl.S HG

PREHI'ATrR RATING

IULFIDEI (T41nk

32. WATER SEPAROMET[R INDEX

PLAIN/$ULF

PHOSPHORUS

CHLORINE

BURNING TEST (I6

Cl/$$U AT

CS/ISU

b. CS/$SU

Cl/ISU OF

d.

R•PORT !•40
REPORT 220
20 •n
•0 m•. 78
•Por• 87
90 rain
•PO•,•.• •.o•.• •.o

VISCOSITY INDEX

EVAP IpOSS MAX

PRECIPITATION MAX

:SEPARATION

NO/BASE NO

CHANNEL OF MAX

SAPONIFICATI

41•. DIELECTRIC STRENGTH

FOAM sEq MLSMAX•••
SEQ 1. MLS (TND/STAB)

b. SEQ I. MLI MAX (TND/$TAB)

PENETRATION UNWORKED 770F

PENETRA,TI ON WORKED 77oF

DROP PT/MELT

CORR AND OXIDATION STAB

50. SWELLING SYN RUBBER

LOW TEM• STABILI

SALT SPRAY TEST

WORK STABILITY

WATER STABILITY

THICKENER TY'•E

THICKENER CONTENT

CORROSION PROTECTION

REMOVAL

59. APPARENT VISC

0.2

PrOdUCT •_•TED ON GRADE

18 June 71 Ik ZF-).•.• • •-• /•

D NOV i• EDITION 62. OBSOLETE.

E. Lawton
TITLE

Lab NC0lC



PETROLEUM PRODUCTS LAB••ATORY ANALYSI S REPORT

PRODU•'T AN•

•r• •el• A•ation Grade• JP•

(/V•e)

•/•

LOCATION LABORATORY

959th (• DET PPLCM)
APO 9623•

TEST

OAPI/Sp 600/60OF

b.

APPEARANCE/WORKMANSHIP

COLOR

HKLLIGE (Colortmeter)

b.

ODOR

DISTILLATION oF

b. •..Ec •)qOOF

h. % mESlDU•

I. O•

'@. ENGINE
RESEARCH METHOD

b.

METHOD

d. CETANE

(PSi)

EXISTENT

•al•)

POTENTIAL

PRECIPITATE MG/100

TEL/TML (ML/GM/GAL)

OXIDATION STABILITY

TEST/ME•C MAX'

FR'[EZING

[14. CORROSION COPPER

•ROM•TICI
VOL

VOLAT

OF/ANILINE

:•0o FLASH/•IRE OF"

IDLVR
• FUEL BULK STORAGE •-• ROUTINE SURVEILLANCE

• FUEL •

• PRODUCTS • PROCUREMENT

• FILTER •

• QUALIFICATION CONTRACT [•]
SPEC/QUAL, RESULT TEST

REPORT

,•,PORT' 1116
.•pO•T 2•0

,:;• m.1..n. 8o

•0 mln

I,.< I.O
1,5, 1.0

'AM•!•. LA" REPORT .O.

•/A

SAMPLE

•/•
(•"l•JCk, Tank, Alrcralt. etC.)

•n• •0
•ATK IAMPL'K TAKEN

31 MW 71
SAMPLE

3z M• 7•

55.8 •.
PARTICULATE MGS/GAL

PREHEATER RATING

SULFIDES (Tank i#'•ter BTM$)

32. INDEX

PLAIN/SULF

(16

CS/•SU AT OF

CS/ISU OF

b. O•

CS/SSU OF

d,

• 0-3, O 2.2

I.OSS

i40..PRECIPITATION
!41.

CHANNEL OF

SAPONIFICATION

DIELECTRIC

FOAM SE 9 M•S M,•X. (T.N•./STAB)
SEQ 2. ML$ (TND/STAB)

b. SEQ

PENETRATION UNWORKED 77OF

PENETRATI 77OF

DROP PT/MELT

CORR OXIDATION

SWELLING

STABILI

STABILITY
55• THICKENER TYPE

THICKENER CONTENT
CORROSION PROT•.C TIO.,N
REMOVAL

21.CLOUD OF

POUR OF

23. WATER REACT INTERFACE

VOLUME

CARBON RESIDUE

WATER €•.
SEDIMENT VOL

REMARKS

PRODUCT TES[]•D ON GRADE

€"•kA TU

EDITION OF,o•' 20/7/ •;,•,• o•, ,•, o•,o•.A

59. vise OF

CONTAM. MILLIPORE. MG/L,

EFFECTIVENESS FILTRATION

(•P'•''r) FRE• WATER,

3•• 7•
DATE TESTS COMPL

31 M•r 71
SPEC/QUAL RESULT

2.0



CONTRACT

QUAL NO. NOD

NAME; LOCATION

959th qM I•T PPL•M)
XP0

TEST

GRAVITY OAPl/Sp e00/IOOF

TELfTMU (NL/OM/•AL)

OXIDA"T"ION

FREEZING

CORROSION

AROMATICS VOL
VOL

POINT

11.

OF/ANILINE

FLASH/FIRE OF

21.CLOUD OF"

POUR POINT OF

INTERFACE

VOLUME CHANGE

CARBON

REMARKS

CS/SSU AT OF

Cl/IIU OF

b. CSfSSU OF

CS/SSU OF

d.

INDEX

EVAP bOSS

PRECIPITATION

NO/BASE

OF

SAPONIIrlCATI

DIELECTRIC

146. FOAM SEQ MLS (THD/$TAB)

(T•D/$TAB)

b. (T•D/LTAB)

PENETRATION UNWORKED 7?OF

PENETRATI WORKED 77OF

DROP PT/MELT PT

CORR OXIDATION

SWELLING SYN RUBBER

STABILI

SALT

WORK STABILITY

STABILITY

THICKENER TYPE

THICKENER CONTENT

CORROSION PROTECTION

59. VISC OF

POISES

TAM. MILLIPORE. MG/L. MAX

OF FILTRATION

OTH•,•, •s2_.:,,Y) FHgE_WATER

PI•UCT •ST•D O• GRADE

TITLE

Lab NCOIC



LOCATION LABORATORY

959th QH DET •TL(M)
APO 5•238

•OSI
PRECIPITATION

SEPARATION

ACID NO/BASE

CHANNEL OF

IAPONIFICATI

DIELECTRIC

FOAM, $E9, I. M,L,S, (T#D/STAB)

SEQ 2. MLS (TND/STAB)

b. SEQ MLS (T•D/STAB)

PENETRATION UNWORKED 77°F

PENETRA.TI WORKED 77oF

DROP PT/MELT

CORR AND OXIDATION

50. SWELLING SYN RUBBER

STABILI

SALT TEST

WORK

STABILITY

THICKENER CONTENT

CORROSION PROTECTION

REMOVAL

5g. ViSe

60. SEO CONTAM, MILLIPORE, MG/L, MAX

81. EF•ECTIVENE•! OF

(SpeCi•) F•, WA•R

0;3

PRO[XICT •STED ON GRADE

TITLE

Lab NCOIO



PETROLEUM PRODUCTS LABORATORY ANA'L'YSl S REPORT'
(TM

PRODUC'T NOMLNCLATU•E

Turbine Fuel• Aviati on Grad,e J P-4
SUBMITTED (lnetalletton)

PRODUCT

(•VIm;) CONIRACT

•/x

LABORATORY

959th (:F DET PlY(M)
AP0 96238

TEST
O00/600F

b.

COLOR

HELLIGE (Colorlmet•r)

b.

DISTILLATION OF

I. oF

RESEARCH•.
d.

•PSD

GUM POTENTIAL

PRECIPITATE

TEL/T•L 6•L/GM/G•L)

N(•.

•/x
SOURCE• (T•cl:. Tank. Aircr•'lG *•c.)

Poin t #2
SAMPLE

DATE DLVR SAMPLE

• STORAGE • SURVEILLANCE 31 M• 71
DA•E TESTS

•

• PROCUREMENT ORIGIN

• PRODUCTS • PROCUREMENT 31 M• 71
• EFWECV•VENESS •

TK•TS

5PEC/QUAL RESULT TEST SPEC/•UAL• RESULT

SEDIMENT

VOL

•EPORT Cl/Br ....
THERMAL STABILITY

PREHEATER

SULFIDES (Tank Water BTMS)

32. $EPAROMETER

•PORT 139

90 ml•

I. g l, 0
,1.g 1.0 •,• *7 •',

d.

VISCOSITY

•O•S
PRECIPITATION

NO/BASE MA.X
OF

SAPONIFICATI ON.
DIELECTRIC STRENGTH MIN,
FOAM 9 M, VS

SEQ (TIVD/STAB)

b. MLS (TND/$TAB)

UNWORKED

TEST/MERC

SbLF'UR
'•R'EEZING
CORROSION

PENETRATI WORKED

DROP PT/MELT

OXIDATION

'50.

INDEX
GR'AV

FLASH/FIRE OF

1.CLOUD {:)DIN OF

OF

WATER 'REACT IN'TERF'ACE

'•'•.'N

STABILITY

TYPE

THICKENER CONTENT

CORROSION PROTECTION

59.

POISES

WATER

VOL

770F

77OF

CONTAM. MILLIPORE, MG/L,

EFFECTIVENESS FILTRATION

•sp.•rt,) FREE WAteR NO•E

P•ODUCT TF•TE,D ON GRA•E

TITLE

Lab NC01O



PETROLEUM PRO•'UCTS LABORATORY ANALYSl S'"REPOR•
(TM I0-II0•)

NOMENCLATURE

•• Yu•l, A•atlon GraSe, JP-h

•NUFACTURER SUPPLIER

SANAPLE' (N•Ime)

•/•
QUAL

LOCATION

APO 96238
TEST

GRAVITY OAPl/Sp •0o/•0OF

COLOR

•ISTILLATION OF

•. %

b.

(PSI)

•'a•h)

•G'IO0

TEL/TML (,•L/G,•/GALJ

TE'ST/ME•C

POINT

OF/A•41LINE

o•
21.CLOUD OF

OF

INTERFACE

CARBON

leL• NO.

•/A 81•.o
;4•;.'

•IL-T-S62f•
A'MT PROD

SAMPLE (•Ck, Tank, AI;'craft,

'IlTEM
31 H• 71

IOLVR
DATE $•'RTED

'• • PROCUREMENT

• E•FECTlVENESS • S•E•AL DATE TESTS

• •O•.• • 31 May 71
SPEC/QUAL RESULT TEST S•EC/QUAL •ESULT

SEDIMENT

P•POR• C•/Br

VOL

b. BOT

PARTICULATE CONTAMINANT MGS/GAL•

STABILITY

I•PoRT 220
20 •dn h2
•o .• 8o

90 m•

l.• 1.0

(Tank

SEPAROMETER

CHLORINE

'•7. (16 hr•)

C•/$•U oF

CS/SSU

b. °F

CS/SSU OF

d. oF"

IpOSS

°F2.O-3,0 2,• ,,.c '•LpT

DIELECTRIC

MLS (THD/STAI•,)
SEQ (TND/$TAB)

b. SEQ MLS (T•VD/STAI'•)

PENETRATION 77OF

PENET•TI 77OF

DROP PT/MELT

OXIDATION

SWELLING RUBBER

STABILITY
.,5...T,ICKENER TYPE

THICKENER C,ONTENT
CORR'•SION
REMOVAL

OF

a: POISES

MILLIPORE, MG/L,

(Sp•¢IIy)

.iO-.i5 II

2.0 1.2

PRODUCT TES•D ON GRAE£

ITITLE
Lab NCOIC



PETROLEUM PRODUCTS LA :ATORY ANALYSI S REPORT
(TM lO-tlO.•

PRODUCT NOMENCLATURE TYPE
•urblue Fuel• A•a•m Grad• JP•

•/•

APO 9623•
TEST

•OO/60oF

b.

•."

• DISTILLATION O•

%

h. R(StDUE

b.

•ETHOO

d. CETANE NUMBER/INDEX

(PSi)

•U•

GUM •aeh)

POTENTIAL

PRECIPITATE MG/IO0

TEL/T•L (M /GM/GAL)

OXIDATION •T•BILIT•

TEST/•ERC

•2.

CORROSION COPPE•

SMOK'E
O•/ANILINE

FLASH/FIR• OF

ZI.CLOUD O•

o•

INTERFAC•

VOLUME

CARBON P•I•'.'E

SEDIMENT

REMARK•

DATE [DLVR, DATE

FUEL • ROUTINE SURVEILLANCE

• • PROCUREMENT

['--] I•
[-• FILTER [-"1 SPECIAL
•

•

•;PEC/QUAL RESULT TEST

VOL

45'57 •.o •.
P•EPORT C1/•r

'R•PORT I.h2
RgPORT 218
.2o •, ho
50 ,•n,

I.• 1,0

50, 000 Gal.
iOUmC'E '(7"tuck, Tank, Alrcralt' .tc.)

W•X03
FSN SAMPLE TAKEN

•
• 7•

SAMPLE

31 M• 71
•)ATE TESTISTARTED

DATE TESTS COMPL

3! HaT 71
SPEC/QUAL RESULT

2 .o-3;O 2.2

THERMAL STABILITY

PREHIPATER

SULFIDES (Tank Water BTMS)

SEPAROMETER

PLAIN/$ULF

(16 hrl)

C$/•SU OF

CS/•SU OF

8. C•/SSU OF

d. •

INDEX

•OSS
PRECIPITATION

NOtBASE

CHANNEL OF

SAPONIFICATION

DIELECTRIC STRENGTH

FOAM EQ M.L.$ •TNO,/,$TAB
SEQ (TND/STAB)

b. SEQ MLS MAX (TND/$TAB)

47.. PENETRATION 770F

PENETRA•I WORKED 770F
4'. DROP PT/MELT

C•)RR OXIDATION

SWELLING RUBBER

STABILI

TEST

STABILITY

STABILITY

THICKENER TYPE

THICKENER CONTENT

CORROSION

REMOVAl.

O•-

POISES

MILLIPORE. MG/L.

FILTRATION

•Spo•'•y) F_•. WA•R'

.zo- i5

PRODUCT TESTED OPT G P•LID•

FORWARDED •E .•,,
18 June 71 /•,.•. _2'_ ,,

OA 207y

TITLE



PETROLEUM PRODUCTS L RATORY ANAL¥SI S REPORT
(T• lo-ltoD

PRODUCT NOMf-NCLATU_

Turbine Yuel, Aviation Orade_z JP-•

I,,4ANUFACTuRER PRODUCT

REPRESENTS

./A
OURCE SAMPLE (Tl•JCk•

F]•ht Line
iAMPLE

LO•ATION LABORATORY • PA•KAGEO • PROCUREMENT ORIGIN•- ••--•--TEST SPEC/QUAL: RESULT

800/€0OF •
SEDIMENT

b.

:;i

ITABILITY
HELLIGE (Colorlmeter)

b.
PREHEATER RATING

SULFIDES (Tan• Water
I•YB

}2, WATER •EPAROMETER

DI,TILL'TION oF •P•T• .LAIN/IULF

•

•, OF •216•34 LEAD

T• ••8 CHLORIN"%

,. ,..• E• •o•NT rePOrT 459•. % •X I,• i.O •,,,,u

I. OF d.

b. pRECIPITATION

•EPARATION

d. ACID NO/BASE

(PS,) 2.0-3.0 2.1 c.,-•

$•PONIFIC•TI

•'•lh) DIELECTRIC, •TRENGTH,

SEQ MLS (TND/STAD)

•. P•N•TR•YION UNWORK•O OF

T•J'T/•RC P•N•TRATION WORK•O O•

=UL•UR PT/M•LT

t]. OXIDATION

•. AROMATICS

:•7. STABILITY

1•.
OF/ANILINE

20• FLaSH/FIRE POIN• OF CONTENT

OF CORROSION PROTECTION

POINT O• REMOVAL

OFAPPARENT

SHE•R

CARBC• REt'•U•
COHTAM, MILLIPORE, MG/L,

EFFECTIVENE• FILTRATION

PRODUCT TESTED ON '.•E

',_--";': "-," James,, E. Lswto•
TITLE

L•b NCOIC





T• :II.:T F•OAD

2AO

._;AND

• 9.6" aft r,)tor tip

• 9.6" aft rotor tip

I. ext•;rnal load

2. blades struck fence !•st
A/C left a•+ wheel impact (I•" hole)

L. piece of left aft gear strut,
upper attaching point

5. actuator shaft, rescue hatch lowe•' d•or
6. first aid kit,

7. fire bottle holder

.:IND
weather
report

WIND
approx. 06 kts
cre•m•emb ers
s tat c•nent

scale: I"--50 yds.
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DEPARTMENT OF THE ARMY
HEADQUARTERS 17TH AVIATION GROUP (COMBAT•

APO SAN FRANCISCO •r•.•:) 6.

AV•,AV-FS

Recuest for Assistance fro• •TSABAA:•

June 1971

On J,,ne I•,71 this or•'Jce req,:ested assistance "r•: •A:•AA• throu-h
•:SARV to assist In :•.n ,'•ccident invest.•,a*.ion .invo•.v.•n, a CP-ATA SN
6&-13116. ?•is request was denied by telephone conver•atlon w•t},
I•r. ,•hrty U3A.•V ',•afety.

COY D. CAI.•,•ZI L
CW-2, AV
Asst Safety O•,lcer



FOR O•F• •-• <



15 June 197

c. On 3 J•mo 1971, •ent [•ack to the crash site to search fart},,er,
ing zczo evid•ce ol ca•e fo•' faih•c.
At tl•s tLme the fuel control of the ;•2 enjine was ex•ncd •d it was
inFut drive shaft for the :iI governor, the spllnes vere•ro•ded off.
• be the contributin• factor for the ios;• of •.•cr on the ;,2 onjin•. No

the

;ion



ROBf•T j. y
Equipmon•t Specialis
Airfraze.•and Airframe •

U.S. Army,•viation Systems
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Figure 7-2. Deviation in regvlated gas producer speed (nI)
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TM 55- 1520-'209- 10
G3

b. From figure 7- 2, determine the nI
correction for the existi•g outside air
temperature.

c. This correction is either added to or
subtracted from the speed shown on the
instrument panel or in the production engine
acceptance test log.

d. The resulting percent of nI is the
maximum allowable speed at which the en-
gine should operate at military or maximum
power for this temperature.

7-17. ENGINE OVERSPEED.

7-18. An engine overspeed condition on the
T55 series engines exists whenever either
of the following occurs:

a. A gas producer (hi) overspeed exists
when the nI limit specified in table of
the production engine acceptance test log
or DA Form 2408-5, as compensated for
by" the temperature bias curve, has been
exceeded for more than minute or by
more than 2 percent. (Refer to paragraph
7-15 and see figure 7-2.)

Caution

Any operation that exceeds the above
nI limit' may cause excessive temper-
atures in the engine.

b. A power turbine (nlI) overspeed con-
dition may" exist when 233 rotor rpm has
been exceeded by 5 percent for more than
5 seconds. To aid maintenance personnel
in determining if an actual nII overspeed
has occurred, the pilot must record the
following in the DA Form 2408-13 when
noting an nlI overspeed. Pressure altitude,
outside air temperature, peak torque, peak
rotor rpm, and duration of overspeed.

NOTE

A°tbeugh no maintenance action is
required when the rotor rpm exceeds
233 and does not exceed the over-
speed limits, willful operation should
not be conducted in excess of 233
rotor rpm.

CH 7--SEC II

7-19. CAUSES OF ENGINE OVERSPEED.
An nII overspeed may" be caused by one
or more of the following:

a. Fuel cSntrol governor overshoot.

b. An abrupt load decrease.

7-20. RESULTS OF ENGINEOVERSPEED.
The results of an engine overspeed are as
follows:

a. An nI overspeed may' result in one or
more of the following:

(I) Overpower

(2) Overtemperature

(3) Overtorque

b. An nII overspeed may result in a re-
duction of power turbine rotor tip clearance.

NOTE

(See figures 7-3, 7-4, and 7-5, for
the purpose of defining overtem-
perature.) They do not necessarily
indicate the normal operating ten•-
perature for any individual engine.
Significant changes in exhaust gas
temperature at any power level are
cause for investigation, even though
these limits are not exceeded. A
transient is defined as any l-tlme
cycle of the exhaust gas temperature
(an increase, then a decrease).

7-21. ENGINE OVERTEMPERATURE
(T55-L-5).

7-22. An overtemperature exists when the
time/temperature limits shown on figure
7-3 are exceeded.

7- 23. ENGINE OVERTEMPERATURE
(I'55-L-7 AND T55-L-7B).

7-24. An overtemperature exists when the
time/temperature limits shown on figure
7-4 are exceeded.

7-9



TM 55-1520-209-10
CH 7•-SEC II

•odel: CH.47A
Date: June 1966.
Data Basis: Estimated.

Engines TSS-L-7
Fuel Grade: JP.4
Fuel Densih': 6.S Ib/9ol.

s00

450

400

200

100 feet

60 feet

IO 20

This di,,gram is applicable Io, gross

weights up to 33,000 pounds and temper.

oture.•ltitude conditions et •Eich out-o(.

to S,O• feet pressure altitude.

KEOFF ONLY

30 40

25. knotsIndicated Airspeed (Knots)

S0 60 70

POINT A

POlh"/ B

Engine fa•.lure

#I Engine failure / load release
Figure 7.•. Height-velocity diagram for safe landing

after single-engine failure

7-17
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325

3OO

275

250

225

200

175

150

125

lOO

/•odet: CH.47A
Dote: June 1966
D'oto Basis: Estimated

Engine, TSS.L.7
Fuel G,ode: JP.4
Fuel Densitr: 6.5 I1• •gol.

10 20 30 40 50 60 70 80 90

Indicated Airspeed (Knots)

100

It4-4$-lON

7-18

Figure 7-9. Single engine and autorotati•e landing corridor
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300

225

100 feet

60 feet

POINT A

POINT B

7-18

Model: CH-47A
Dote: June 1966

Data Basis: Estimated

Engines: TSS.L..7"
Fuel G,ode: JP.4
Fuel D,nsity: 6.5 Ih/gal.

This diagram is applicable fm g,oss

weights up to 33,000 pounds and temper.

oture.•ltltude conditions at which out.of.

ground effect hover capability exists up to

5,000 feet i•essure altitude.

10 20 30 40 50 60

25 knots
Indicated Airspeed (Knots)

#2 Engine failure

70 80 90 100

II4-4S-IOH

#I En•ine•failure / load release

Fig are 7..9. S:::gle engine a•zd autorotative landing corridor

"FOR oFFICIAL USF_ ONLY"
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TM 55-1520-209-10

Model: CH.47A Engines: TSS.L-7

Dote: June 1966. Fuel Grad.: JP.4

Data Basis: Estimated. Fuel DensilT': 6.S

CH 7--SE¢ II

400

35O

100

10 2O 30 40

Indicated Airspeed (Knots)

50 60 70

Figure 7-8. Height-velocity diagram for safe landing

after single-eng•-ne failure

7-17



TM 55-1520-209-I0

OPERATING WEIGHT
FERRY FUEL TANK INSTALLED

19,416 POUNDS

CH 7--SEC II

MAXIMUM TAKEOFF AND
DESIGN ALTERNATE GROSS WEIGHT

33,000 POUNDS

OPERATING WEIGHT
FERRY FUEL TANK REMOVED

119,81 2. POUNDS

•o
load

Load Factor = 2.0g

Landing Gear Sink Speed = 6 Feet/Second

1. Hov,r Ceiling (O.G.E.)(2 Engines) 7,900 F,,t

Hover Ceiling (O.G.E.)(I Engine) See Note I.

2. Rote o| Climb at Normal Power (2 Engines) 1,734 FPM

Rate of Climb at Military Power (1 Engine) 161 FPM

3. Service Ceiling at Normal Power (2 Engines) 9,200 Feet (See Note 2.)

Service Ceilin• at Milito• Power (1 Engine) 2,•0 Feet

DESIGN GROSS WEIGHT 28,550 POUNDS

Load Factor = 2.67g

Landing Gear Sink Speed = 8 Feet/Second

1. Hover Ceiling (O.G.E.)(2 Engines) 11,900 F,et (See Note 2.)

Hover Cellini (0.G..E,)(I Enllne) See Note1•_._

2. Rote of Climb at Normal Power (2 Engines) 2,290 FPM

Rate of Climb at Military Power (1 Engine) 600 FPM

3. Service Ceiling at Normal Power (2 Engines) 11,900 Feet (See Note 2.)

Service Ceiling at Military Power (1 Engine) 7,700 Feet

.•. Notes:
.-2•Actuai service ceiling exceeds altitude limit.

NOTE

All performance data shown this chart Is to be used

guide onlT', since this data is based standard do),

conditions. For exact performance data affected by

temperature a.d pressure altitude, refer Chapter 14.

RECOMMENDED LOADING

It

10 12 14 16 18

Inter

Fuel Plus 2000 GAL. Fe,ry Fuel Tank----"

Fuel Load (1000 Pounds)

CAUTIONARY LOADING

LOADING NOT RECOMMENDED
114-It A-10F

7-21
Figu-e 7-]2. V,•¢ght li•nitatio•,s chart (T55-L-7 series engines)

POINT A #2 Engine failure- 29, 035 ibs.

POINT B //1 Engine .r,•.ilure / load release- 23,035 ibs.

0.KI!_!
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engines and figure 7-12 is used when the

helicopter is equipped withT55-L-7 series

engines. The weight limitations charts are

intended to provide a rapid means of deter-

mining the load carrying capabilities of the

helicopter while remaining within safe oper-

ating limitS. It is not the intent of these

charts or the following discussion to es-

tablish maximum or minimum limits, but

de o crating personnel with the

to provi P •.•nortance
detail criteria upon wn•cn

of the mission can be weighed against the

degree of risk to be assumed. Depending

upon the importance of the mission, the

commander will be able, by the use of

these charts, to decide whether the mission

warrants assuming the risk of exceeding a

limitation. The following paragraphs are

provided to illustrate the various aspects

of the weights limitations charts.

7-65. OPERATING WEIGHT. Operating

weight is defined as the weight of the com-

plete helicopter readyfor flight less fuel and

payload. The operating weight includes

the standard crew. full oil load. and all

standard equipment. ,The operating weight

is specified on both weight limitations

charts for two configurations and is the

TM 55.1520-209"10

basis from which the Alternate (Cargo or

passenger) load is developed. The oper-

ating weight was determined as shown on

table 7-5. It is necessary to know the

operating weight of the helicopter to ac-

curately determine the Alternate Load. The

origin of the Alternate Load and Fuel Load

axes represents the operating weight speci-

fied on the individual chart. Since it is

not likely that all helicopters will have the

same operating weight it will be necessary
to

compute the actual operating weight and

apply this value to the weight limitations

chart. The operating weight is determined

a follows:

a, Determine the basic weight of the

helicopter from the DD Form 365(3,

b, To this weight add the following:

(I) Engine oil (28 pounds).

(2) Crew weight (200 pounds man).

(3) Cargo tiedoWn devices (50 pounds).

(4) Ferry fuel tank components (if

stalled) (604 pounds).

iscellaneous weight (if applicable)

(5poMunds). (Refer to step c. andpara-
12oo
graph 7-73.)

Weight Empty

Table 7-5. Operating weight determination

• With T55-L-7 Series Engines

With T55-L-5 Engines----------- 18, 134 pounds
17,071 pounds

28

Engine Oil

Crew of 3 (200 Pounds/Man)

Cargo Tiedown Devices_____.._____

Operating Weight (Ferry Fuel

Tank F, emoved)

Ferry Fuel Tank Components

Operating Weight (Ferry

Fuel Tank Installed)

7-22

600

50

17,749

+604•
18, 353 pounds

600

5O

18,812 pounds

+604

19,416 pounds
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MILITARY POWER

(30- MINUTE OPERATION)

230 ROTOR RPM

Dato l•si'.: Engine Specification
(L).coming Repo,t 124.20-A. Amendment No. 4)

Date: 30 June 1966

Engines: TSS.L.7/7B
Fuel Grade: JP.4
Fuel Density: 6.5 Lb/Go•

12

300 400 500

2350•

600 700

Torque/Englne (L.b.F•

7AO ibs.

14-36

•'igure i4-26. Military power available vs altitude

(I) 780 ibs. observed torque transient at #I Engine

failure / load release.
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TECHNICAL REPORT OF U.S. ARMY AIRCRA•'£ MISHAP

TEARDOWN ANALYSIS

AIRCRAFT MISIIAP CASE NO.

YR MO DA TIME A/C SERIAL

71 05 31 z3oo(ll) 64-13116

CONTROL NO. RVN LOG 105-31116 -i thru-12

Page I of 8

U S. AR•fY AERONAUTICAL DEPOT MAINTENANCE CENTER

(ARADMAC)
MATERIEL ANALYSIS DIVISION
CORPUS CHR•S•, T•XAS •B•

Prepared by:

J
T. E. ADA•IS, JR
Equipment Spec (Aircraft)

Approved by:

Chief, Materiel Analysis Division

COPY NO_•_•

THIS PROTECTIVE •L•RKING CANCELLED EFFE'CTIVE I0 YEARS FROM DATE OF TIlIS REPORT.
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•US,BAAR,'THEATRE CONTRO•L•
TECHNICAl-REPORT RODFo••SL•IAIMyYs AIRCRAFT MISHAP RVN 105-311-16 -1 thru-12

TEA
Page 2 of 8

•IRCRAFT OVERHAUL ACTIVITY
b, S'N AND DATE

64-13116 J UNK ,J .[

MO'D L

C}I-4 7h

2" OPERATIONAL CONTROL: 243RD AVN CO
ulC: A5C

3. COMPONENTS RECEIVED g,

•

RATING TIME
FSN

NOMENCLATURE UNK
2840 987-9717 LE04957

i• Engine •,as Turb 2-000-0

2•Engine G 2-000 0 2840-987-971• LE04918 U•
as Turb "•'•

•(isc Parts

•) •. TRANS.MODE:
(. DATE RECEIVED: (31 SEA

4. SHIPPING CONDITIONS: SPECIFY: •a•tB •eceive• i• •oode•

•GOOD •. •POO• •i•. •ttS •ete loose

REMARKS:
•O E[•(DA Eo• 2407) teceived. •ositive identification o• e•i•es

overhaul and minor repair records at A•D•C. Number 2 engine on Form 400 and

shipping containers listed as T55L7C, LE04198, actual T55L7, LE04918. Number 1 engine

listed as T55L7C, actual T55L7. Some miscellaneous parts not identifiable.

NON°BAS|C

FINDINGS: BASIC [•.--': {•4AINTIOPER|
• (•FG/DE•ION) DISCREPANCY

DISCREPANCY

N
IFY IN SLOCK fiF EXPLANATIO COMPONENT D pART

A. MAJOR
DENTIFICATION AND

pAR



FILTEn COND
NOR- BY
MAL PASS GED N/A•I

5. There was no rotational or overtemperature damage in the third stage

turbine area (Incl 6).

AIRCRAFT MISHAP CASE NO.

YR MO DA TIME A/C SERIAL

1300(It)! 64-1311671 05 31 FOR OFFICIAL
• 0•I

OTHER AIRCRAFT

US T LY •"'"•



I1" '""°°'•_R"OFFICI.AL US_E.. qNLY •o•o.,

1"|6. The second and third stage turbine assembly turned free and quiet.

•tndtum •nd e•pper tin plating •n the guel pump drive bearing, P/N 02-13503,

•I04, and 09, and caused them to seize. Disassembly of the fuel control failed

•to reveal phvslcal damage, other than exposure to intense heat, that would have

[I••.•
LE04q57, that were not destroyed bv fire, failed to reveal a. physical failure

m •(2. The absence of rotatlonal damage on the compressor and turblne assemlll,

••the even coating of magnesium ash throughout the engine and on the tall pipe

•(Indicated that the engine was probably not producing power at impact.

•,• • i•oo<,,> •-••, :OR OFFICIAL USE DNIY



TECHNICAL. REPORT OF U.S. ARMY AIRCRAFT MISHAP
TEARDOWN ANALYSIS

FQR OFFICIAl
'•. TAMMS =ATA,

Ao NO,'OF OVERHAULS€. HR.SINCE NEW UNK U• •K

,•E. LAST OVERHAUL-FACILITY Hlnor @ ARAD•C
LAST SPECIAL INSP{CTIoN: (INDICATE FOR THESE COMPONENT(S))

TYpE U•KU•K •K
•• •K UNK UNK

.c...•ou•s S,.NC• UNK •K UNK

•o. •.• •,uu.•

{I'" CAUSE OF FAILURE

EIR CONTROL NUMBER NOn9 ReceEved

LASS Y
P (I) (0) DATE TAKEN ANALYSIS RESULTSE YES NO YR MO DAY YES NO UNK D NONE UNK

FUEL X

.O1• ..ENGINE X

OIL. TRANSM!SSION(S

YjRAULIC FLUID
OTH•
LAST ASOA• SA• TAKEN (S•CI"•Y LABORATORY') C. SPECIAL ANALYSIS I$PECIFY LABORATORY)
LAB: LAB:

Shaft, Drive Heta• 020 ,Abrasive wear

TEARDOWN ANALYSIS REQUEST: WAS TEARDOWN ANALYSIS REQUESTED? YES • NO 0 ••/THEATRE CONTROL NO,

RVN"'105-3lll6 -•EXPLANATION OF FAILURE/MALFUNCTION•

USABAAR/THEATRE CONTROL NUMBER

RVN i05-31116 -I

""{N| (B) (el
NOR- BY CLOG-
MAL PASS GED N/A

T[!. All magnesium l•ousln£.s were consumed by fire (Incl 7).

Z. Xq•ere was no evidence of FOD or rotational damage on the inlet guide vanes,
:he compressor, or the stator vanes (Incl 3 & 7).

;. There was no rotational or overtemperature damage in the first stage turbine
area (Incl 8).

!. There was no rotational or overtemperature damage in the second stage
turbine area (Incl 9).

There was no rotational or overtemperature damage in the third stage
or, rhine area (Incl i0).

The second and thg.rd stage *,'rblnes turned free and quiet

AI'•CR•A•LT MISHAP CASE NO. OT'HER AIRCRAFT

"• "R "0 IDA TIME AICSERIAL FOR OFFICIAL US LY '°""•71 05 31 1300(ti) 64-13116



£Contlnued)

USA|AAR/TNEATRE CONTROL. NUMBER
u.s.

'OFFICIAL USE IONLY
The fuel pump housing on the fuel control was melted• however, the drive

upllng, P/N 02-14311, (Incl ii), and the intermediate drive shaft, P/N
were intact (Incl ii). Both parts showed evidence of spline failure

(Incl 12). Both parts we.re sent to the metallurgical laboratory for

•evaluat ion.

CONCLUSIONS•

l)isassembly and inspection of the parts of this engine redelved for
analysis, revealed that failure of the splines tn the intermediate drive
Ishaf•, P/N 02-13920, could have caused the Number i fuel pump and the NI

-Fgovernor fly weights to stop turning which would have caused the fuel control

•to go to minimum flow or possibly no flow condition. Thls condition could

ihave caused a flame out in this engine.

Failure of the fuel control intermediate drive shaft, P/N 02-13920, can
attributed to abrasive wear (See Laboratory report No 711'LX178, Incl 13).

RECO•fHENI)ATIONS

I1. It is recommended that AVSCOM engineering investigate the possibility of

|l,a one time inspection of all T55 engine fuel controls with 500 or more hours
•,since new or overhaul.

't.!2 A copy of D/F request for ARADMAC to perform a 100% inspection on all

I!ii•termediate drive shaft lower splines, P/N 02-13920, is attached (Incl 16).
•It appears prudent that this information be incorporated as a revision of
Icontract specifications with Hamilton Standard Corporation.

A/C SERIAL

•"•'•:--•;t M',SHAP CASE NO.

"'YR Mo DA TIME

71 05 31 1300(11) 64-13116

SAVA.E Form 946-2, Jun 70

OTHER AIRCRAFT

T/M/S SERIAL

I:IOR IOFE].CIAL USE



TA•$ DATA,,

A. NO. OF OVERHAUL•
HR. SINCE OVERHAUL

Co HR.SINCE NEW

TECHNICAL REPORT OF U.S, ARMY AIRCRAFT MISHAP
TEARDOWN ANALYSIS

FOR OFFICIAL
UNK
UNK
UNK
UNK
UNK

D. HR. SINCE LAST INSTALL•

9. LAST SPECIAL INSPECTION: (INDICATE FOR THESE COMPONENT(S))

A. TYPE

lB. DATE

C° HOURS SINCE

•f, TYPE FAILURE

I" CAUSE OF FAILURE
12. EIR CONTROL NUMBER

ANALYSIS

POI_
CLASS

UNK

UNK
9•o
712
,None received

SAMPLE
TAKF'N' ANALYSIS RESULTSDATE

YR MO DAY

USABAAR/TMEATRE CONTROL NUMBER

R• i05-31116 -2 thru -12

ON y Page 7 of 8

CAUSATIVE
ROLE

(O) (7)
D S NONE UNK

'€ONTAM,o
NATED

(11 (o1 (7)
YES NO UNK

IN1 (B) It) (W)
NOR- BY CLOG,
MAL PASS GED N/A

T
Y
P (I) (o)
E YE! NO

X

X

C, SPECIAL ANALYSIS 1SPECIFY LABOR'A TORY)
LAB:

TYPE

FUEL

OILA ENG'INE
OIL. TRA N.SMISSI•)N{S X

i[ HYORA.ULIC F, LU Io X
OTHER X
LAST ASOAP SAMPLE TAKEN (SPECIFY LABoRAToRY)
LAB:

0A TE A/•C HR HR SINCEFFECTED COMPONENT YR MO DAY
FINDINGs

TEARDOWN ANALYSIS REQUEST: WAS TEARDOWN ANALYSIS REQUESTED? YES •-• NO 0 {---••/THEATRE CONTROL NO.
RVN 105-31116-2 thru-12

EXPLANATION OF FAILURE/MALFUNCTION:

'item 7, Page 1
tart Numbers not legible on most miscellaneous parts• extensive fire damage.

IIiscellaneous parts received, cargo hook and hoist assembly, number i left
valve, number i NI an(] N2 actuators, number I flight boost pump, torquemeter

output shaft, 2 engine to transmission quill shafts, right aft fuel level float
switch, right aft fuel boost pump, left forward fuel boost pump, number 2 NI, &

12 actuators, mechanical transm•sslon parts, hydraulic accumulator, several
•nldentlflable small gears and shafts, pieces of engine cowling and fairing
(Incl i).

I'. All parts had been exposed to intense heat and were extenslvelv damaged.

,•. It was not possible to functional test, x-ray, or flow test these parts
ecause of extensive hr.at d?mage,

AIRCRAFT MISHAP CA,•E NO.

YR MO DA TIME AIC SERIAL

71 05 31 1300(11) 64-13116

OTHER AIRCRAF'T
S•ERIALFOR OFFICIAL USi  O iL 



"" TECHNICAL REPORT OF U.S. ARMY AIRCRAFT MISHAP RVN 105-31116 -2 thru -12

14. Parts and components that could be examined showed no evidence of failure

prior to impact and fire.
I

Visual and microscopic inspection of the miscellaneous parts •ailed to reveal

a physical failure that could have caused the loss of power to either enRine.

16 Incl

•,IRC.•AFT MISHAP CASE NO.

71 05 31 1300(II)

SAVAE Form 946-2, Jun 70

A/C SERIAL.

64-13116 FOR OFFICIAL USE

OTHER AIRCRAFT

T/M/S SERIAL

ONLY
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DEPARTMENT OF THE ARMY
U.$. ARMY AERONAUTICAL DEPOT MAINTENANCE CENTER

CORPUS CHRISTI, TEXAS 70419

Chemlcml-Metallurgi cal Division
Laboratory Report Number

19 August 1971

SUBJECT:

IIlSTORY

OBJECTIVE:

RVN Log Number 105-31116
T55-L7 EnBine, S/N LE04198
Failure of Fuel Control
Drive' Shaft Coupling, P/N 02-i•3II
l,uternal Drive Shaft, P/N 02-13920

The subject engine was reported to have failed in fllght='
The magnesium and alumlntn• components of the engine were
destroyed in the post crash fire. Teardown analysis of
the remaining components disclosed the failure of the
spllned coupling between the internal drive shaft .and
drive shaft coupling of the fuel control. The total time
for this engine was reported to b• 1368 hours and the time
since overhaul was i•- hours. The TT and TSO for the fuel
control are unkno•,rn.

To determine the mode and cause of the fuel control coupling
failure.

•ALYSIS

I. The damage to the male splines on the internal drive shaft and the female
spllnes on the drive shaft coupling occurred by abrasive wear (See Incl i•
and Incl 15). This is a form of progressive or time dependent damage in which
time is a function of coupling design and the torque transmitted by the coupling.
This couPling is located in the fuel system and is not lubricated. The damage
to both the male and ,female spllnes is typical of spline failures in unlubrlcated
splines or the splines in couplings where the lubricating system has fal]ed.

2. The cause of the coupling failure cannot be determined because of fire
damage and the absence of positive information on the materials and specified
properties of the splines. The failure was probably initiated by either fret-
ting corrosion or the introduction of a foreign abrasive material into the
coupling. In either case, abrasive wear would occur at an increasing rate until
one of the spllnes (the male splines on the internal drive shaft) failed. The
acceleration of the wear rate results from the retention of wear particles •n
the coupllng.
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3. Metallographic examination of sections through

that both splines had re•-elved surface hardening

spllnes on the internal drive shaft appeared to be

(A}•S 6260) or a similar carburizing steel. Microh

August 1971
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care some decarburizatlon about 0.001 inches at the

lines indicated
is. The male
7ized AISI 9310
measurements indi-
ce but below that, a

hardness which is substantially the same across the d: :ter of the shaft,

about RC 40. The female splines in the drive shaft coupling appear to be

nitrlded AMS 6470 or a similar nltriding steel. Microhardness measurement on

a section of the coupling indicates the coupling was probably nltrlded° nltralloy.

The average hardness of the surface is Rc 54 and the average hardness of the

core was RC 30. The loss of hardness in both components was caused by 0•'ertem-

pering and decarburization during the post crash fire.

RECOM}[ENDATION:

No history of failures or impending failures in this coupling is available.

The total operating time, and time since overhaul for the fuel control are

unknown and probably can not be determined with certainity. Because the

failure of the internal drive shaft splines can result in engine failure, the

effect of operating time on wear damage in this coupling should be evaluated.

This evaluation should include the removal and inspection of the drive shaft

coupling and internal drive shaft from i0 or more high time fuel controls with

known operating times. Any spllnes showing a preceptable wear depth should be

submitted to the laboratory for metallurgical evaluation.

W. H. ROBERTS
•.•TALLURGIST
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r,er•t ogo,•€• Is "[1•o Adlutant C',enerol'n

Ali •-55 Fue• Controls
•

Inspection o• All •-•SAVAE-QA L DIV D•T= 2/ AUg

TI•RU: DFQ
rr.o• •h •A •:::., T. Adams/ps/2902

TO: CII/•INT QUAL CONT

i. This division completed a teardox• InvestiBati°n on •he enBInes and fuel

controls of a CII-47 accident. Fatalities were involved, •;{•.•/•

2. It x•as dete•Ined [tom the results o[ this investiBn•i°n that the primary

cause of engine failure was tl•e failure of the Intermedia=e drive shaft in the

fuel control, P/N 02-13920, from extensive wear between •ha lower shaft splises

the female splines in =he drive coupling,

3. On 23 August 1971, another T-55 fuel control was inducted for teardo•

investigation. The results of this failure was Identlca• to the above failure.

as verbally advised that he estimates

4. Hr. Shiplev, fuel control superv£s°r'%hre•ectlon rate on. this Inte•edlate
rlenclnB approximately 30 the fuel

that he is expe
rive shaft, P/N 02-13920, on all T-55 fuel controls processed through

control shop.

5. In view of the above#request that the work speclflca•ons be reviewed

insure that all T-55 fuel controls received at ARADHAC are •nspected 100% for

excessive wear of the intermediate drive shaft and drive coupling.
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