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APPROVED------------

TIT~ Accident Investigation 

ITEM Actuators, 20611 S/N 45434 

SPEC No. 

VENDOR Ronson Hydraulics 

SIN RH1132 L/H Cyclic Actuator 

Actua~or has moderate to medium damage . Removed the pilot input idler 

and bellcrank from the unit prior to testing . The servo pivot bolt and 

the linkage pivot bolt are free to rotate . The pilot input val ve is 

free to move stop to stop. Bypass travel in both direct i ons has good 

detent . Cycled unit and noticed no unusual abnormalit ies . 

S/N RH1133 Collect ive Actuator 

Actuator has moderate to medium damage . Removed the pi l ot input idler 

from the unit prior to testing . The servo pivot bo l t and the linkage 

pivot bolt are free to r otate . The pilot input valve is free to move 

stop to stop . Bypass travel in both directions has good detent . The 

right pilot input arm is bent slightly away from the actuator. Cycled 

unit and noticed no unusual abnormalities . 

S/N RH1134 R/H Cyclic Actuator 

Actuator has moderate to medium damage . Removed Lhe pilot input idlers 

and bellcrank from the unit prior to testing . The servo pivot bolt is 

free to rotate . Suspect the linkage pivot bolt is not free to rotate 

through 360° due to impact damage . The pilot input valve is free to move 

stop to stop . Bypass travel in both directions has good detent . Cycled 

unit and noticed no unusual abnormalities . 
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ML-01-036 

Note : Mark Stuntzner, Flight Safety, Rich Parker , NTSB and Nol a n 

Mackey, Senior Engineer of the Reliabi lity and Maintainability Group 

witnessed the test . 

Below is a p i c t ure of the parts as delivered to the test l ab . 



1 1 ~1111111,1 1 1 1~ 1111 

H!AC/ROYCQ 
11111111111111111111 
06/1li06 04:34:53 
SAftPLE lD : 000001 

PARMIETERS 
STA~f TI"E =04:2~:01 
SFI04 ELAPS=OO:OJ :OB 
SIIIIPLC: IIOC•E= ~'OLU~E 

N~H~ER Cf RUNS= 0~ 
" 

CCfJD IT ! D~<S 
SEI; TEST F~ILEO 

ALA~HS 

All RL~RNS DISA~LED 

SJ.'F.S 
r,H-1 ~ •• ()(lUI\ 

Cfi-; lb. o)OIJr. 

c~-3 26.00l!M 
(H-( ~!.OOL!M 

CH-~ lOO.OOUII 
r.tH . COLI~ 

&~TA 

---- ~u" o: ----
CH: DJFf ru~ 

ooovm 0000470 ., 
Q•)(•Om oooov52 . 
0(,)0(• 16 1)0o)001? 

00~000~ 0000003 
UrOOO OO 00000(•0 

0 O•)ooocv OvC(rOC:(l 

W A 
---- ~UN 02 ----

CHt O!F'F Clltl 
(:U00t:>89 0001)7Q6 

2 ooooon 0000i07 
0•!0003! 0000034 

4 OOC~OOi ;)\)0000:) 

5 C•)ll(tOO! :)QOOO()J 

6 000(10:)1) 000000•) 

Hydraulic Oil Evaluation 
Mec.~. TdT L~b BPS 4305 

Unit ld :-u .. rr,ThND A- 8 Helicopter 0 Powered Lift 

' D Aircraft R Grd. Sup. Equip. 

Sampled By : l ,IIam-.p~e~ Sample Date : .5-~o 1 Plant :_L_ 

: 

Particle Count D Pass 0 Fail 

Limits 
Channel Size (J.tm) Count G.S.E. Aircraft 

Heli. 5-15 40,000 170,000 
One P.L. 5-10 I. 2t, t... 24,000 87,000 

Two HelL 16-25 9,000 40,000 
P.L. 11-25 IS'/ 3,500 21 ,400 

Three Heli. 26-50 3,000 5,000 
P.l. 26-50 .5) 780 1,510 

Four Heli. 51-100 300 1,000 
P.L. 51-100 ' 110 225 

Five Heli. >100 150 500 
P.L. >100 I 11 21 

Flash Point 
Of 3800f Min. 0 Pass 0 Fail ~/R 

Water Content ( P.L. Only) 

PPM 175 PPM Max. D Pass D Fail 8:N/R 

Total Chlorine ( P.L. Only) 

PPM 200 PPM Max. 0 Pass D Fail CfN/R 

Notified : T.r£.,.,.._ps1N 
. 

Ext : emtk&.L Date : (rJ..S.V( Time : 

!Tested By : '¢sN U$ }= Date : {,-J.S-pl 

Comments: tN L~ {,·1S~f N/R = Not required 



HJAC/ROYCO 
l ltll lltll ttltll t llt 
Ob/13/00 05:55:54 
SA~PLE ID = 0011:54 

P~RANETERS 

START fi nE =05 :42: 57 
SFI04 ELAPS: I)O :01 :48 
SAMPLE NODE= VOLUME 
IJLII1BER OF R!JNS= 02 

" 
CONDITIONS 

SELF TEST FAILEO 

AlAR"S 
All ALARHS DISABLED 

S!IES 
CH- J ~.OOIJif 
c~-2 lb.QOUII 
CH-3 n.oou~ 
CH-4 ~l.OOUH 

CH-S !iJO.OOUH 
GH-6 .OOUI1 

&~Ill 

---- RUN 01 - - - -
CHf DI FF CUM 
1 01~9626 0177394 

0014193 0017768 

-· OOQ32Sb ooom~ 
4 tlOW271 (i0002S9 

OOOOO!o 0000018 
·~ coooooc 0000(100 

oqrA 
---- RUN 02 ----

CHI D!FF CU" 
l 01&4619 0!8255b 
~ 

" OOJH 64 00179.17 
3 \•OQ3:\19 00(13573 
4 •)•)002'43 i\000254 
s OC.•OiJO!! OOD~li)!l 

b 0000000 !.lOO:JOOC· 

Hydraulic Oil Evaluation 
l o'-" J'-P~2-) BPS 4305 

Unit ld : T?/fi L'i.c.t,·.. f:s!::.T D Helicopter 0 Powered Lift 
,IN RH 1134 D Aircraft 0 Grd. Sup. Equip. ~h.,p .t 'I.S··PCf ' 

Sampled By : f:~IJoV>J ~tt Sample Date : 5-~-~ t Plant :_L_ 

.. 

Particle Count 0 Pass D Fail 

Limits 
Channel Size (J.Lm) Count G.S.E. Aircraft 

Heli. 5-15 40,000 170,000 
One P.L. 5-10 3.51 'IS 0 24,000 87,000 

Two Heli. 16-25 9,000 40,000 
P.L. 11-25 J!). 1()!J 3,500 21,400 

Three Heli. 26-50 3,000 5,000 
P.l. 26-50 .1.1!i ~. 780 1,510 

Four Heli. 51 -100 300 1,000 
P.L. 51-100 5''1:> 110 225 

Five Heli. >100 150 500 
P.L. >100 'J..1 11 21 

I 
Flash Point 

Of 3800f Min. D Pass D Fail ON/R 
; 

I 

Water Content ( P.L. Only) 

PPM 175 PPM Max. 0 Pass 0 Fail 0 N/R 

Total Chlorine ( P.L. Only) 

i PPM 200 PPM Max. 0 Pass 0 Fail D N/R 

I 

]Notified : T-Th016t.QSIIY, Ext : ~t Date : G .. JJ-Df Time : 

I . !j! ~ Date : (, .. 1J-P/ ]Tested By : ; au J2 
Comments: N/R = Not required 
i 
I 

IM t.~ ~-J..$- (1 , 

---- ·--.. ·-·---- · -"- -· · -· . - - - ------ - --



flfiii JIIIIIIIIIIIII 
HIAC!ROYCO 
llllttllllllllltllll 
06/13/00 07;10:33 
SAHPLE 10 = 001132 

PARMETE~S 

START TIME =07:00:35 
SF104 ElAPS=Ot!:Ol: 16 
SA.~PlE KODE= VDLUI'!E 
tlli11BER OF RUNS= 02 

CONDIT IONS 
SELF TEST FAILED 

ALARMS 
~LL ~LARMS DlSAB~ED 

SllES 
CH-1 ~· .OOUM 
CH-2 lb. OOUM 
CH-3 26.\ii.\LIM 
CH-4 5J. OOUI1 
CH-5 100.001)11 
CH .OOUI'! 

iiATA 
---- RIJN 01 ----

CH• IliFF CUM 
I 0153962 0172911 

Gum97. 001B:t49 
J 000~869 0005357 
4 0000469 0000498 
5 0000(119 0000019 
b 000(10(1(1 (rl)(\l)l)l)(r 

O~T~ 

---- RUN 02 ----
CHI DIFF cu" 

015057~ 016'124~ 

0013358 001866b , 
·) 0004BN 00t15303 
4 QD00419 000042q 
5 0090010 0000010 
6 OirOOrJOO OOOO()cjO 

.,, . 

I 

Hydraulic Oil Evaluation 
?.. ()(, .. () H-6 ~ 2 -) 
SIN 1tllt IIJ 1. 

BPS 4305 

Unit ld : '=1,.14 c~ c.L 1 ·~ Ac. T: D Helicopter 0 Powered Lift 
si.(pFt'f.sY:>Y ., D Aircraft 0 Grd. Sup. Equip. 

Sampled By : S} "r'!~sample Date :.J~ f-~'l Plant :_j_ 

Particle Count D Pass D Fail 

Limits 
Channel Size (Jlm) Count G.S.E. Aircraft 

Heli. 5-15 40,000 170,000 
One P.L. 5-10 3#.f1. I.S t. 24,000 87,000 

Two Heli. 16-25 9,000 40,000 
P.L. 11-25 ::J7 GIS 3,500 21,400 

Three Heli. 26-50 3,000 5,000 
P.L. 26-50 I b tL._S 780 1,510 

Four Heli. 51-1 oo 300 1,000 
P.L. 51-100 q,7 110 225 

Five Heli. >100 150 500 
P.L. >100 lq 11 21 

Flash Point 
Of 3800fMin. 0 Pass 0 Fail ON/R 

Water Content ( P.L. Only} 
PPM 175 PPM Max. D Pass 0 Fail D N/R 

Total Chlorine ( P.L. Only) 

PPM 200 PPM Max. 0 Pass D Fail 0 N/R 

Notified : T.~s oN Ex1 : .e..,~t:,'l Date : [cJ.f-o/ Time : 

lfested By: ,,, .... 
I. 

Date : ~ .. ~s~l 

Comments: c,.,..s-o 1 
N/R = Not required 

'tJ. {...~ -

- - --·- - - -



l1ttltitll1Jitli ll lt 
HIAC/ROYCO 
11tllli lltilillf111l 
06/13/0~ 08 :23:17 
SA~Pl£ 10 = 001133 

PARMETERS 
START Tl~E =08:1 4:30 
SFt04 ELAPS=00:01:09 
SAMPLE MODE= VOLUME 
tlUI1FER OF RUffS= 02 

v 

CONDITIONS 
SEl~ TESl FAILED 

~i.ARKS 

All ~LARMS DISABLED 

sms 
CH-1 ~.OOUH 

CH-2 16.00U~ 

Cll-3 26.00UM 
CH-4 5UOIJII 

CH-5 1(U).I)0Ut1 

CH-6 .OOUH 

[•~TA 

---- RUN 01 ----
CH~ Dlf f CUM 
1 0138691 0160067 
z oot~461 o02137o 
3 000~ 156 0005915 
4 OOC069S 00007~9 
5 0000061 0000061 
b 0000000 c (1(11)(101) 

[1ATA 
---- RUN 02 ----

CHI DIFF CIJM 
1 0137119 0158583 
2 0015602 0021465 
3 0005179 0005863 
4 t)OOOM 7 OOOObB4 
5 000003 7 00000~7 

6 0000000 (11)1)1)1)0() 

!' I 

Hydraulic Oil Evaluation 
~0~ ~ (11~-0(Jl-) BPS 4305 

5/!V Rtt t/3) 
0 Helicopter D Powered Lift Unit ld : c~LL,a, ~'I. 

5~q'~'f$'/J<f 
I D Aircraft 0 Grd. Sup. Equip. 

Sampled By : -r:rhw\QStu Sample Date : 5- '--o 1 Plant :~ 

-Particle Count D Pass 0 Fail 

Limits 
Channel Size (J.Lm) Count G.S.E. Aircraft 

Heli. 5-15 40,000 170,000 
One P.L. 5-10 3H' (,50 24,000 87,000 . 
Two Heli. 16-25 9,000 40,000 

P.L. 11-25 '1/. 'I"' I 3,500 21,400 

Three Heli. 26-50 3,000 5,000 
P.L. 26-50 /( 17~ 780 1,510 

Four Heli. 51-100 300 1,000 
P.L. 51-100 LLJ'J':> 110 225 . 

'· 

Five Heli. >100 150 500 
P.L. >100 qr 11 21 

Flash Point 
Of 3800fMin. D Pass 0 Fail g,NJR 

I Water Content ( P.L. Only) 

PPM 175 PPM Max. D Pass D Fail ~N/R 

Total Chlorine ( P.L. Only) 

PPM 200 PPM Max. 0 Pass 0 Fail BN/R 

Notified : T- Tlv"'PSIN Ext : ~~·<. Date : ,,.f.f()f Time : 

.Tested By : gtksf. Date : Q:1J-o/ 

Comments: N/R = Not required 

IN ~ ' . J.)-111 .. 

. - - -· - ····- ··- - . - - - --- --- .. -




