
NAIIONAL TRANSPORTATION SAFETY BOARD 
Office of Aviation Safety 
Was~o!%ll.C.. 7JlS94 

October 30, 1995 

Parker Contamination Report-LeBleu 
Accident: DCA-94-MA-76 

The attached data sheets were provided by Parker to the Systems group following 
the September 1994 examination of the main rudder power control unit s/n 1596A 

These data sheets detail the resuhs of Millipore membrane filter examinations of 
hydraulic fluid samples removed from the s/n 1596A PCU. Testing was performed by 
Norman LeBleu of Parker Hannifin at the request of the Systems group. 

These tests were conducted for particle identification only. Particle count testing was 
performed on fluid samples at a later date as a separate investigative activity. 

Gregory Phillips 
National Resource Specialist-Airworthiness Engr. 



' .. 
Contamination Report 
By: Norman LeBleu 
November 4, 1994 

Fluid submitted to the Lab was leftover contaminates that was to be run through 
Millipore Membrane filters for particle identification only. A particle count was not 
requested due to the small amount of fluid that was supplied. 

The Lab did not witness the actual taking of these samples, but I am certain that the best 
effort was made to obtain samples in such a manner as to prevent extraneous 
contamination from entering them. 

The Lab supplied pre-cleaned 1001 ML glass beakers covered with plastic wrap. 

This request was made by Gary West, Manufacturing Engineer, Customer Support 
Operations. 

No other samples were received by the Lab. Particle count was obtained by using 
BMF5129 and ARP598B. 

See attached reports per PIN 65-44861-9, SIN 1596A: 

I. System "A" Main Filter 
2. System "A" Main Link 
3. System "B" Yaw Damper 
4. System "B" Main Filter 
5. Particle Identification for all systems 

enclosures 

ntsbLab.doclkn 
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CONTA:!vlWATION CONTROL DEPA.RT"!v!ENT 
LABOR.\ TORY RE!'OR'I:. 

SAl-'l"Mr m.~ -~,. --~-Lf.!--___ MtE REC' 0 'f-fj'l'f !lATE'. TE:mlr 
SAr'i'lE OF ' SYSTEll U.S: ~ STAN!) NO.~-----
PART HO. f.o;;;- 44 'g/4/- J SERIAL HO._.I:.6ui~"-u.A::L..------

AM SAl'PlE i.I.KtH SY _____________ THE P!!-

PARTICLE COWT PER _____ m\ SAi'l'lE I'EiHOO~AruH::u:::..f..s;~!!..:'/)-=1-f-----
CIJ f• . •• 

Vfo 7oLf7; 'If -/00 
S !ZE RANGE PARTICLE COUNT ~·A! I nuAO!< TYPE 

5-10 5-15 
10-25 15-25 

-~-~~ 
50-100 

OV~R 100 . 

FIBERS 

1, () 
l HSPECTEG BY 

' 

REI'ARKS: 

Dept. 
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CONTAMINATION CONTROL DEPART:tv!E:lT 
L.ABOR..'-'IOal: RE.l?ORT 

SAHP~E Na. ___ _. ___ ~ll"ATE; ~!;'[l J!::Z~-'t!:f Mn"TmE!l '1-!lJ-/'f · 
SAI'?LE OF SYSTEJI ll. ?. At R. STANO HO. -------

PART HO. --~&!.,2£"-=.--'Lfl.:.L(Ul\?..:::G~f-=-:....'JL----- SER!;L HO. _ ___L,/ ~~ft,:>(:,IZ..il.A ----­
SM'l'LE TAKEN B~ ----------------TH£ f..H 

PARTICLE coutrr PER ____ __::1il 1 SAJ'l'LE Jo£THOD _.!::E~fii-Lg_1,.Sc:.i.::::L:.,)t--___ _ 

-· 'vJ/o 7 0 LJ '7 I i? '!,- /O 0 )," y<, : "l f-1 A 1 N f:t Lf E: RSJ.. 0~/ 
M!CROH SllE RAKGE / PARTICL~ COUHT flAX. ALLOIIABLE TIPE 

7s-w 5-ls 22 LJ~, I~., t ?--()()0 

Q0-25/ 15-25 I 4.J-/f.o 1 ,. 0()0 
zs._sa';oo ~701+ 1'7 C0r) 
50 100 

OVER 100 77fo ]\..2., 
/ 

FIBERS 'lo /!::> 
' J P7J. 

INSPECTED BY 
\ 

REI'ARKS: 

1\CCEPTED BY----------- SUBH!TIED BY -~-.,.~~~:!::1...::::!..1=!!:.~~-
Source Inspection ~ept. 

For.n l071E-2A Rl0/73 
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CONTAMINATION CONTROL DEPARTMENT 
LABORATORY REPORT 

SAb!?l.E: lill--~~+-~~-D'ATE P.E:C:'tl .. 1-A!J.-1L/-. DATE TESTEU 9-23- jlf · ". 
SAI'?LE oF sYSTE!I U.S. At({ m.rm HO. -------

PART HO. __ _,.G,,_,!;'---4...._Lf-l-j("-'fe:t:.L:f -~'7 _____ SER!;L HO. ---'-'1~":-lP.'(p"--A'-'-------
f.Jol 

SP-.;r,>U TAKEK BY ----,--------------Tli'E El' 
PARTICLE COUNT PER ______ 1ll1 SP-.PPLE I-ETHCO -~tl~fil-lt-_'_,,)"-'-/-"J..~)+-. -----

__ :;---'r ___ c u. ft. 

c-: "A ..)' s. HlltN F/I_Tf: 
K! CROH S tZ.E AAKGE PP-.RT!CLE COUKT 

OVER 100 2.o 

FIBERS 

! NSP ECTE 0 BY _ ___!!!~!!!!!!!!!!!!!!~ 
REI'ARK.S: 

For.o l07U:-2A Rl0/7 J 
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CONTAM:J:NATION CONTROL DEPARTMENT 
LABORATORY REPORT 

SAH!i'lE. HO-----L-'---DATE. Ra'Q 'l,-Z.3-1Lf !lATE TESTED 9-JJ-jJ..f... · 
s~mt OF nmtt u. s.Att+. s:r.tll!l lle~-.------
PART NO. __ (p"'-~"'---4_._Lf .... ¥<L.:i.&,:::;.<....( --'1-L----- SERJ~L HO. __ lw:b'-:f:j:la{,J:.A.__ ___ _ 
SAI'l'LE Tli.KEfl B~ Tllt N-1 
PARTICLE COUifT P-E-R==-=--=--=----------_--.n-, -1 ---5-Al'?-.-L-E --I'E-T-l\0-()-=__.,'Bf.{'+'-f!.-I_,$:.:./::...J...:-tJ-----

FIBERS 

!NSPECTEO BY _ _j~~!il!! 
REI'ARKS; 

For.n l071E-l~ Rl0/7J 

'v../ 

pt. .. 
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CONTAMINATION CONTROL DEP.A...':'tTMENT 
LABORATORY REPORT 

SAf!PlE: 1!11. ___ --.J:..._ ___ QATE.Re:..'ll 9-Z}r{J./.. DATE. TESJED 9-23-jL/-
SA!'?LE OF · S'f51'm lJ. S. /iy~ STA!IIl !Ill. ______ _ 

PART NO. {..£- 4Lf<gCp f- 'j SERIAL HO. _--1-c:/ t~j':.l<{,z..JAc:l..-------
S~I-9\.E Tf..KHI BY Tli'E ~ 
PARTICLE COUll! P-E-R-=-=-=-=--=-~~-_-____ 1ll_1 ___ S_f>J'P_.-LE ___ !-ETH_O_O~___;:tl~Cfl..l.f!=_~.!:$~/.:.;l..:.;J'------

INSPECTED SY --= 
REI'ARKS; 

W' 

·z. of' & ' ACCEPT~O S'f ----::---::----..,...,..---- SUSM!TIED BY ..J!!!!!!~·~I!J!!!!!R!!IIMIII!i!•i.l! ·-~ ... , --
Source Inspection Contamination Control Dept. 

For.. l071E-2~ RlO/il 



NATIONAL TRANSPORTATION SAFETY BOARD 
Office of Aviation Safety 
Waskingt0111; Do{;. 20594> 

October 30, 1995 

Main Rudder Power Control Unit SIN 1596A Test Data 
Feb 11. 1987 and Sep 21.29, 30 1992 

Accident: DCA-94-MA-76 

The attached data sheets were provided by Parker to the Systems group during the 
September 1994 examination of the main rudder power control unit s/n 1596A 

The 1596A unit was originally tested at manufacture on February 11, 1987. 
Results of that testing are attached (10 pages). 

The !596A unit was removed from service and tested by Parker on September 21, 
29, 30, 1992. Information and data related to that event are attached (14 pages). 

IJ $' ,, 

) dji) • 
Gregory Phillips 
National Resource Specialist-Airworthiness Engr. 



1]\\ . 
MAINTH• \~AGREEMENT ~ES 0 NO 0. DAY ADVANCE NOTIFICATION ~ES 0 NO .. I . 
REPAIR ORDER II CUSTOMER NAME CUSTOMER CODE DATE .\lflCRAFT . 

1£o'i9591- \Qu v SA-l fi j t. 7-\ t.'tZ... 
. 

oo R&/o /$7 
QTY. PIN REC'O CHG. LTR. SERIAL# PART NAME CARD INITI.\feD BY t;,~ 

I PARKER PIN t;:, ~- <fl k"CJ _q \/{'I,_ 1:5''\ t 1}- Rv.OO'"-" A-~ STAUP 

ASSVQTR. 0TSO 0 TSR EfTSN [J TT WARRANTY CLAIM REP/OHL Ei'fjt.iAT~ REQ'D 

-taU 15~ 12.. HOURS DYES a-No DYES- 12!11o 

QTY. PIN REC'D CHG. LTR. SERIAL# FINAL INSPECTION REQ'D DUE DATE 

\ PARKER PIN (;~~ ~L[<J&I-q 15"'l0A- 0 GSI 0 FAA OcusT '\ e+-:t1 '12 • 

REASON FOR RETURN (REJECTION CODE I Y4¢ I l INITIAL ACTION REQUIRED 

Ji'PREPAIR 0 OVERHAUL 0 TEST/CERT. 0 OTHER D FLUID SAMPLE REQUIRED ~EM.D.A. 
l a.s.J!.s.. H.122 AS tJ:ic TAw mEG s2c.. ~ FUNCTIONAL TEST/INSPECT TO CONFIRM REASOlf fOR f\ETURN 

IE ~a·r t>R.nd uatJd. d"ltli? e:~Qii 5 /.8 161· ~z.- 0 INVESTIGATION 
' 
ifJ~ 7~ "J- 27~ 1l2 ::)1 ll!:/.6, ~ii:I:i~ tH ("'5-~':/ftU-1 DoTHER 

JOHN UNEBA¥K TO BE WITNESSED BY 0 QC 0 ENG 0 DCAS J:j CUSTOMER 

OCT 0 t 1992 CONDITION AS RECEIVED (INCLUDING LRU'S) 

0 DAMAGED OR BROKEN HARDWARE. REPOrt~ J!~(W~ 
RECEIVING TEST AND/OR INSPECTION RESULTS ., 
!;~~"''";""'!:! I); t!-(.€C."T!l:_J '- o. t.... 9111'14 f ', -1 

D,'B.1JJ 2vRTs ... Jti,g,:;, codtiAii.b, '-/JstJ.fll.S Md 
<::<? 

i&lowWe]:.LJin S).;t..\eH~SU \L)se:,\ 

''!jl.). . 

1111111 IIIIi 11!\1 1\lllllllll\lllli\111!111\Ull 111\111\llllllllll 
7CI49S91- 1 Cll) 

5'7Mo .:,/}tl_!,;::y/J/c,L"-55 "l 

ISL5o"' '{J:YHi~ ~- 'r:;m,CL3.2.>h]; "\'1 > Y 
('\f"'. ~ ,. ,., ,.., 

~ 
I'"' ~ o,,._ "" .. I"' 

' i !..11 !"! · I -'i 2 D SEE CONTINUATION SHEET FOR ADDIT .;;-:-;-;.lESlJLTS 
INSPECTED SY TA L-' OATE 

TEST /INSPECTION BY ~-"' OS pATE Jt'll•a . . 
CFE AS RECEIV D' ~ ' 

'Y. f... WITNEj)S~D BY """"' 
' I Ito. ... -- -- QC DATE DCAS DATE ., . ENG DATE CUST DATE 

0 AIR [J FUEL 0 HYD. 0 ORM 



USAIR, INC, 
~ STOHES/RECEIVlNG 

HANGAR ~'6 - Q105 USAir 
MATERIAL SERVICES 

REPAIR GREATER PITTSBURGH INT'L 
PITTSBURGH, PA 15231 

SHIPPING RELEASE 

AIRPORT 

MATERIAL SERVICES DEPARTMENT 
GREATER PITTSBURGH INT'L AIRPORT 
USAIR BUILDING 14, PIT/K130 
PITTSBURGH, PA 15231 
(412) 747·<~116 

-------- -------··· 

DOCUMENTATION REQUIREMENT 
nEr-ll1 T(l ~; AND1\!10 CONDITIONS ON REVERSE SlOt 

-----·-· ----

PARI<ER HANNIFIN CORPORATION MATERIALSHIPPEDTO 

CUSTOMER SUPPORT OPERATIONS 
16666 VON KARMAN AVENUE FAX 714-660-8390 

IRVINE, CA 92714-4917 
******* 

AIR FREIGHT-SECOND DAY/COLLECT. 
SELECT CARRIER PER USAIR SHIPPING 

PENNSYLVANIA SALES AND USE 
fAX NIJMm:n ~l~-O<'IJH.-t-2 
FEDERAL 1.0. NUMBER 5:1-0218143 

REP AS NEC lAW MFG SPC 
IF NOT PREV DONE ACCMP 
BOE SB 737-22-1069; 
737-27-1127, -1145; 
REID AS 65-44861-9. 
CERT-RTN W/CRTF. 
LEAKS. 

INSTRUCTIONS IN YOUR POSSESSION. INVOICE 11 DUI'LJCAT! 10 .-, •mt: ACCOUifB J------------------_,1 PAYNJlE DEPT., CRYSTAL PARK FOUR, ZM5 CRYSTAL 

~9:J:• IN<;,ARTIN C. MAVRICH '"'IW..........roii.VA.2222t,UNLESSOTHERWISENOTEO. 

OBF3=SHIP 2ND DAY AIR. AUTHORIZED 
SIONATURE:----------------

PACKING LIST 



,.,..~;;---""------,---- ---~----~-~__,.,___ .. ~.,...._,......,. ................ ~ .... --·-r· 
. SEP l1 1992 . . '·· _.c"" ·' 

• :1 · C.=:=!;:~::::VJ;EN~D~OR~"CH~J· .. 
" I 

:r~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~ 

Cl~~~~~~~~~~~~~~~~~ ru 
cr~~~~~~~~~~~~~~~~4 

~~~~~--Jr~~~~~~~------------~ 
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TEST INSPECTION CARD $}riffi 

DATE9/3?Jh2 F.T. 6?) ?urff?5q/,tOCJ ::~::~L~O~Ob~~!.:l-'i 
~HR. DUTY CYCLE@ 3000 P.S.I. ~HR. STATIC TEST@ 45 TO 55 P.S.I. ~~ 
,.,.;1)-'&J START TIME Q.C. APPROV~~~ '3.'"" b;/~~START TIME Q.C. APPROVAL 9.'30,:::) 

LEAKAGE REJ NO LE~ ALLOWED ~ REJ 
EYE END OF CYL. 
AFT END OF CYL. 0 r.t5"5 II AFT END OF CYL. I'J(iJJil.- ( 3~ 
CENTER VENT Q ( ll~ CENTER VENT f )en>!.- ~ 5 ) 

INPUT SHAFT 
OTHER ~ OTHER ~ 

OTHER 

DEAD WEIGHT CARD 
FROM EXTEND TO RETRACT FROM RETRACT TO EXTREND 
SNUB LBS. SNUB LBS. 
MID LBS. MID LBS. 
SNUB LBS. SNUB LBS. 

Form 1037-136 
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0 

- Parker Draw~,Jtt&,..,_/ Date 5"12.¥4J 

Test Approval ,.:;:z/ Date ;j~'"I:J />ry 
TEST DATA RECORD 

-- S"ll"l/f.'") 
En~ Approval Date fJ <(If 

Customer Support Operations Rev. E 

Qoverhaul [] In-Service Work Order 7o If '? >?' · / 0 0 

PART NO. GS'-4486'1'- ?' SERIAL NO. I'"''- It' DATE' OF'T~ST': 

PART NAME RUDDER ACTUATOR PCU INSPECTOR 

[8 PHOSPHATE ESTER 0 MIL·H-5606 0 MIL·H-83282 0AIR 0 PD680 

TEST I REF. 

ll.A. 
Continuity 
Check 

11. B. 
Pin to Pin 
Resistance 

11. c. 
Dielectric 
Strength 

REQUIREMENT 
. 

Check Continuity per wiring diagram 
(Fig. 403, Fig. 403A) 

Check pin to pin resistance at 70•F 
and record. Must comply with noted 
valve. 

Pins Resistance 

1-2 

1-2 

1-2 

5-6 
7-8 
1-4 
9-10 
11-12 
3-0ther 

71-87 OHMS (Solenoid 
PN 59600) 
49-62 OHMS (Solenoid 
PN 45080 @ 77°F) 
79-115 OHMS (Solenoid 
PN 45080-1 @ 77°F) 
900-1100 OHMS 
900-1100 OHMS 

0 OHMS (Short) 
80-165 OHMS 
60-135 OHMS 

Infinite (No Connection) 

Slowly apply noted voltages and hold 
for a period of 5 seconds (Fig. 403), 
1 min (Fig. 403A). There must be no 
arcing or insulation failure. 

1500 VAC Body to Pin 2 {Fig. 403) 

1000 VAC Body and Pins 2,5,7 connected 
to common lead to Pin 9 (Fig. 403) 

1000 VAC Body and Pins 2,5,7 connected 
to common lead to Pin 11 (Fig. 403) 

1•nn VAr. Rnrlv tn Pin 1 ll=io 401A\ 

FINAL TEST 
FORM 1132·3 R6/87 PAGELOF 10 

RESULTS . -

Np '\'lew\..- -e.. 
[)o"" ~ 

OK 

(-5,-6 & -7. 
1 system only) 

Sys "A" Sys "8" 

77 

~ 
'i~'-l 

( -5 Thru -9 

D 
toY 

'13 
-

Fig. 403A only) 

/OK 

\/OK 

,/OK 
.I OK 

ACC 

~ -
REJ. 



' . . . 
' . · Parker TEST DATA RECORD (CONTINUATION) 

Customer Support Operations Rev. [ 

2.1-2.0-01 QCl\lelhal.ll, latn-Servica Work Order ?c. If "1'> 71 -I P 0 

PART NO. 
65-44861 - "'! 

SERIAL NO. DATE OF TEST 

PART NAME RUDDER ACTUATOR PCU INSPECTOR I..____. 

~PHOSPHATE ESTER 0 MIL-H-5606 0 MIL-H-83282 0AIR 0 P0680 

TEST & REF. REQUIREMENT RESULTS ACC · REJ. 

11. c. 1000 VAC Body and Pins 1,5,7 connected / Dielectric to common lead to Pin 11. OK 
Strength 
(Continued) 1000 VAC Body and Pins 1,5,7 connected / to common lead to Pin 9 OK 

800 VAC between Pins 5 and 7 ./ OK 

800 VAC between Pins 9 and 11 v '~!· 

(Fig. 403A) OK :-~ 
JFr , 
'':!..--

11. D. 500 VDC between noted pins (-5 Thru -9 · 
Insulation 100 Megohms min resistance 1 system only). 
Resistance 10 megohms min in-service. 

(Fig. 403) 
Sxs "B" Pins Sxs "A" 

1,5,7,9 & 11 to Body > iD 
1 to 5,7,9 & 11 

~ 
2:!0 . l·,:.j: ..... , 

j5' . 
5 to 7,9, & 11 2:10 #J..I 7 to 9 & 11 ~tO 
9 to 11 21Q 

12. B. No externaf leakage or permanent 5400 3 ± 2 
Proof set, each test. No intersystem 

SysA~ f}a11Q. (G~ " Pressure leakage. • 
~s 

Sys B~ f.J,~r1' ~ 

12.C. No external leakage or permanent 3000 3 ± 2 

~ 
Return set, each test. No intersystem 

S y s A 110 t1-t jJ.illJl Proof -Teak'!g • - .. -
'· 
:~ 

p~~-- \- ,-_~ --~ ,_-·i t·--
J. Sys B/Jm.J. ~ ~ --~- -~ '. ~ .f ~ .... .. :-J ·, ~ _-:-.. j 

-··' ... ;,_, w ... • 
! . --~~ ~~,_ .. .j 

PA(';F 2 OF 10 



·. 
TEST DATA RECORD (CONTINUATION} 

Customer Support Operations Rev. ~ 

a h 1 Man al ver au u 27-20-01 Do h 1 ~~ Se ver au n- fVIC8 W kOd or r er 
-

PART NO. 
U-<t4a&l- "{J 

SERI'.Itt NC'- t~'TG It" DAtU Qf'l:ftV: su- ~'i 'i! 

PART NAME 
RUDDER ACTUATOR PCU 

INSPECTOR L.___ 

G PHOSPHATE ESTER 0 Mll·H·5606 0 Mll-H-&3282 0 AIR 0 PD680 

TEST & REF. REQUIREMENT RESULTS ACC REJ. 

12.D. Output Rig Pin must fit. Rig Pin 6, 1<. 

Rig Neutral (27.46- 27.54 Ref.) Surface Indicator 
Cylinder at oo ¢. ' (1::,:.. p 

Stroke and 
Clearance 
Test No binding or interference at Binding ~ 3000 PSI. Stroke 26° ± i 0 each Yes No 

~ direction. Visual snubbing. Ext."Zt.- 0 Ret.~:.r.\ 0 ... 
Snubbing ~--OK 

No binding or interference at 0 PSI. ~ OK 

12.E. 19 oz. maximum to start extend. Ext. I~ Oz. ~ Linkage 1 oz. minimum in extend direction 
Breakout to start retract. Ret. 'Z- Oz. ~ Friction 

12.F. Force plot must fall within limits / ~ Input Force shown on Fig. 723. OK 
vs. Input ~ Travel 

12.G. 1 drop/25 cycles max at each End Rod End 6- drops 
Cylinder Gland (In-Service l'drop/5 cycles) Aft End ~ drops 
Rod 
Leakage 2 drops/25 cycles max at Center .k:r ~\ Gland (In-Service 2 drops/5 cycles) Center drops 21 I 

1 drop/100 cycles max at Input Input 
~-y 

Shaft (In-Service 1 drop/25 cycles) Shaft % drops 

12.H. (1) 
Internal ,;·:11 .. ~ ... ral leakag~~S~ Neutral RA RB 
Leakage 3~1{1U A ~rha 1. . ,..--::.J-~:_ ...... 3 c n I Service. l.o..::. ~ ~~ - ·:> 

PAGE 3 OF_!Q_ 



•. 

Parker TESTOATA RECORD- (CONTINUATION} 

Customer Support Operations. Rev • ...L 

0 erha I Manual v u 27-2!t-Ol v r au n-Doe h 1 ~~ Se rv1ce or r er w k 0 d 

PART NO. 
6!1-Wi&t~ r. 

SERfAt NO! l<:%~t DMJ&OI!ITES.T 
Wt'l:·~~ 

PART NAME RUDDER ACTUATOR PCU INSPECTOR L_ 

liJ PHOSPHATE ESTER 0 MIL-H-5606 0 MIL-H-83282 0AIR 0PD680 

TEST l REF. REQUIREMENT RESULTS ACC REJ. 

12.H. (2) RA RB 
Internal Input lever at extend & retract stops /os·d\ 
Leakage 300-700 cc/min -overhaul. Ext. </>o 'f7u 21 
(Continued) 300-1085 cc/min - In-Service. Ret. '1'7<> 'f2a ~ -

(3) (For -2.-3.-4 only) ,,,,,,,~ 
System A energized 
1370 cc/min - overhaul 
2000 cc/min above leakage measured '"' in step (1) (b) In-Service 

(4) (For -2.-3.-4 only) RA R8 
System A energized 
1370 cc/min - overhaul Ext. 
2000 cc/min above leakage measured r;:~ ,, :>"> 

in step (2) (b) In-Service . Ret. ll;., .. ;-~?r 
. '"r'"'f--

~-".,;'./ 

(5) (For -2.-3.-4 only) RA RB 
System 8 energized -1370 cc/min- overhaul. Neutral 

* 2000 cc/min above leakage measured ' 

in step (1) (b) In-Service 

(For -s Thru -9 Only) RA RB 
~\ 300 CC/mi n @ RA . 

1370 cc/min @ RB Neutral~ 7oo 

~ 3000 cc/min @ RA & 2000 cc/min 
above leakage in step (1) (b) at 
port RB In-Service. 

RA RB 
(6) (For -2.-3.-4 only) Extend -- -1370 cc/min 

Retract ~-2000 cc/min a~lve leakage measured 
in step (1) lb for un;t: t~ <:a-· ice ... ..:.) •. ,r--

FINAL TEST : 

... -- ........ . PAGE_4_oF _1Q_ 

. . ' 



Parker TEST DATA RECORD (CONTINUATION) 

Customer Support Operations Rev • ...L 

er eo hauL ·~--
. c:ll. w o d 7o<f 9r"il -~'" o ork r er 

65-44861 -~ (<)Cfl;,f't 
~-

PART NO. SERIAL NO. DATE OF TEST l>EP 2 ~ '9! 

PART NAME RUDDER ACTUATOR PCU INSPECTOR '---
(8 PHOSPHATE ESTER 0 MIL-H-5606 0 MIL-H-83282 0AIR 0 PD680 

TEST & REF. REQUIREMENT RESULTS ACC REJ. 

12.H. (6) (For -5 Thru -9 o·nly) RA R8 
Internal : 300 cc/mi n. max @ RA ~. 
leakage 1370 cc/min ~ RB Ext Z/u 7->o ~· ) ~-
(Continued} 300-1085 cc/min @ RA 

"l'o< 
(~--~/ 

2000 cc/C:~) {~re leakage measured Ret 'if2o 

in step 2 b @ RB for In-Service - --
12 .J. Combined leakage from P8 and R8 

(6 -:3(5-.,. 
~ 

I ~. 

Intersystem 10 cc/min maximum. cc/min .. -:. __ .... -- - / 

Leakaqe 

12.K. 4.2 - 4.8 VAC (-2, sys A & B) 
"A" ~~ "" Transducer 1.95 - 2.55 VAC (-3 & -4 sys A & B) Ex tend , .. ': R \ VAC 

Output 1.95 - 2.55 VAC (-5,-8 ~B) Retrac 5r -~'; VAC 
3.07 - 3.67 VAC (-6,-7 ~9 ys B) ------"Bu !.~ 

Extend :1-r<ro VAC -
Retract ~ VAC 

:::~ 

G' < 
!\ -, c' 

12.L. 50 MV maximum at null for each UAU 1·.- ~- .I 
r,-, ''1. 

Transducer system. Null - 'V VAC 
IPe; Null 150 MV maximum at null for each "B" 

system In-Service Null "~oVAC 2' 
(-5 Thru -9, 1 system only} k,~ 

- --
:(!?~ 12.1'1. STROKE: Each direction for individual E •· 9.Ret .. ! 1' • 

Yaw Damper systems; (-5 Thru -9, Sys B only} Sys II All -c.'·;";' •j :·::) 
Authority (-2) .314 ± .020" - overhaul. 

"B". z:n "/.z;;s" \ 
2: 

.314 ± .040" - In-Service. Sys (]::Y 
(-3,-4,-5·,-8).157" ± .020" -overhaul ' 

.157" ± .040"-In-Service Sys "A & 8" 6'9! 
(-6,-7~236 ± .020" - overhaul 

• 236 ± .040 - In-Service. Stable YES NO < 
(-2} .355" :1: .020" Po~~~from .. ;~~0' .355" ± .040" In-Service 
(-3,-4} .314" ± .020" B£~,1{ Ext. Ret. 
~ . 

- oU'TU ·!n-:.ervlce 

~~U~o~~~!EaS T. Stable YES NO 
e·-

Po~~ip~ from "ZERO' 
\ "• "

1'<' Ext. Ret. 
~~ 

r-·- ...... <tot PAQE_5_oF.lQ.. 
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Parker 
Customer Support Operations Rev. E 

~Matlu- z.z- -Ill Oowt~aw. Qi1n-&rvi~ 
0 

Work Order '7o '{ "f'{'"j f -f,) 

PART NO. 65-44861- ~ 
SERIAL NO. ( ')1/. It DATE OF TEST :~. ~?' : <;! ';2' 

PART NAME RUDDER ACTUATOR PCU INSPECTOR k 
(9 PHOSPHAT£ ESTER 0 MIL·H·5&06 0 MIL·H·83212 0 AIR OPOeao 

TEST & REF. REQUIREMENT RESULT$ ACC REJ. 

1Z.H. Hysteresis shall not exceed .004 inch Extend • "o I Inch ~ 
Manual each direction. 

Retract . o<> I Inch [ ;{0 Hysteresis ,006 inch each direction 
4.3.14 In-Service 

...nir:. 
.:tv. If"' 

12.P. Phase shift to be 25• maximum. tr- ··~ "A" sin 0 F~ •• 

Yaw Damper Sin 0 to be .423 maximum or 30° "B" sin 0 .-r .. ;, 
System Sin 0 to be .500 for In-Service ;GSd 
Phase Lag For each system. Crosi: ~ 2T 

Ho crossovers In plots Y · NO ' ~ 
(-5 Thru -9. l Sys Only) IV)~ rx.:ll. 

"<;'!IIi -12.Q. Pattern must repeat within o.a• "A" in max 
Yaw Damper (.008" at actuator) "S" , c> o 1:.. in max 
System. 1.2" (.012" at actuator) In-Service r~i~ 
Repeatability ~~) and Overshoot at revers a 1 must be 0. Z" UAU ,, max 
Lineadty maximum (.002" at actuator) •a• . ".,, ?" Tn max. 1' ,~,-;;;,:,_\ 

~/ Slope of each 10~ segment must fall ' 

within the indicated minimum and "A" YES NO 
maximum limits. ttgn (!!§ NO 
( -5 Thru -~. 1 Sys On 1 y) • 

12.R. Manual control •retract". actuator RETRACT 
Phase must retract. "A" ~ "B" t:> • .::. 
Check n<:'i>' 

Manual control "extend", actuator EXTEN!l --~ 
. must extend. *A"~ "B" o. ~ . t 2; 

-t::: 
Operation smooth and stable for. 

~ A and B. NO 

I -T~T A.L TEST. 



·Parker TEST DATA RECORD (CONTINUATION) 

Customer Support Operations Rev. _L 

o-h ~Mal\ual. 27-20-01 au Qav erhau n- rv1ce ork w 0 rder --;.;'I q-:-7r -r .o o ~ 

.. 

PART NO. 
6'5'-4486!- .,. 

SERIAL NO. t~"t~!F- DATE OF TEST' s~ 2'}. '91! 

PART NAME RUDDER ACTUATOR PCU INSPECTOR /:-.,_ 

0PHOSPHATE ESTER 0 MIL·H·S606 0 MIL·H·B3282 0AIR 0PD680 

TEST & REF. REQUIREMENT ~s ACC REJ. 

12.S. (-5 Thru -9, 1 Sys Only) II All ~ in IS'S?:\ 
w 

Yaw Damper .004" maximum movement-overhaul ~-

Engage .010" maximum movement-In-Service. 11811 0 d -z. in . ' 
- "" .. 

4.3.17 

12. T. No piston movement at 250 PSI for II All YES ~ By-Pass either system. "B" YES 
Valve 
Operation Noticeable decrease in flow at "A" 35r PSI ~ less than 460 PSI. usn ::?'>> PSI 

~ ...- '\ 
Piston rod movement of 1.00 inch Ext. OK 
or more in either direction. Ret. _..OK 

12.U. 3.0 cc/8 hours maximum at End Output 
Duty Cycle Glands -Overhaul. End ~-cc/8 hrs 
(optional) 
Not Required 1.8 cc/hr In-Service Fixed 
for 6.0 cc/8 hours at Center Gland-0/H End ~ cc/8 hrs ~ In-Service 3s 
Unless 3.6 cc/hr In-Service Center ~ cc/8 hrs ['(:6/ 
Actuator 
Seals Were 
Replaced . 

12.V. No external leakage in 8 hours.-0/H. 
Low Pressure 

~ Leakage (not No external leaks in one hour 
Ndnt: same as 12.U) In-Service. ~:<'~5! ...:r:;./ 

I EIN~-~_!EST I 
PAGE 7 OF 10 --
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(!i''<l' Ut-IAWN: .,._ W'¥"LU..,_O ~ ~> 
_,., 

-·;..,..~~~I' t:. ~ T •Pt--R. ~ -~ .. ,... -·AI.r.;.A 

r:·• [7 i .. 
~ 

' 
.. 

~ 
y ., 

"-- ·0~ 
1-

!""-' 

' 
.,_v., "• ·., lO -·· / 

,, ,., .... ~ JAT 
00 =.: 

-3 THRU -9 ASSV v ' ·r~~ '¢ ~ /· 

""- ~ 
-3 THRU -9 A5SY '¢ -~ ~ / 

,/ 

I 

·'<~~~ 

~ ,t2 .§ ~'/&! V-v ASSY-' ~ 
"8~ 

I' •: K I 
/ v 1-- ·J,·Z ~! ~y 

"' ./ 
. , l "1 MOD. 

,_.,~ MOD • r:: __.1 
·'>', 

: 

". PISTON PISTON 

' 1 .. p 
-~ 

..._ I, 
' ' 

~-. . .-
,/ -- I • r- ~: 7 ·-: ;r -- .-

·:.:: .. -""''""' 'T \_' SEC. SEC. ,.//5: -~- TEIW 

.. ~.., .. l .. oo "tloo o r ......... II IIlii II 1111ol1111 11111 I).. I"" . I "" 
.. I "o 'I o" l;; ;-. " ... l .... l ... .~ .... oooolllll ,,.;;II .. 

.r '""''"' ""I" rr fTTTTTTTTI ""1"1 1""1 "" 111~:1\ 1111 '1"" I" I'" , oo 1 ill IIITI'I_I r:J ll' 1111 1""1"" "'.~J' Ill Ill If II Tl"l'" II" I ".1 

' !ARY If 
' ,• 

L.:: r- ·- f.--' .. r=----, ~ PRJ 
. . 

, e .. 
~ /I i / / 

., 

" •• 3! 10 .3( lo .Z! IO .2( IO .I~P .10 p . .0~10 I .0! lo .10 rEL'·~~~: 
p .2( 10 .2! ~ -.31 lti .3! 10 ·· .. · 

('; 

\; t;;. !INPUT L' 
1vcA TRA' W.LVE N PLL, WiTI . IIUl: tA AOO_DI I I IUidO:_Il 

,. 
·_,. ' ', ~ 

:;:;~ . I\, · ... . . 
, 

I NPU'I' r u""'TlJ w~ur 'RAV~' 
. 

,./' '· . 
' . 

~· • · . 
.. 1 roo, ... '!_ 

·,: PAGE e _or 1Q .. ~~·-.... tur HTA -~ ~; 
·:: 

Y' . 
• 

DATE '""'u-_r"l" .1.. ~ 4fl~fltt:.fV '-'' lc 

IIISP:~. FS~ 6s JJAlV:"i< (:. ~.~< 
7UlfCi5q-l-101> 82106 . . , . . 

1~"!:.~::0~'/'t_i&'-1 _;.. 13~ ·,. 
~- . · roH~;t ·~7- ., 

' 



' -- -~ --------... -.. 
I"'·;, . .._..,o;.. TEST APPR: f. ·-<>-< .- U7.Jf·{,;.(J "' 
;•:-

4 

r:· 

··.J' 
~l' 

''· 

r-

1..9 
_J"t 

I . ...... o..Q 

1---+---1---tt---:::-::-11::=-:-=-:-::±t::' 423 OVERHAUL -4.-J CD ~1---1---+---+--f-=::=ll---+---1 I SINE'"" MAX~~AUM P~R TES~ REQ'~T :soOIINSERVI~E 1 1 : g zJ*·~= SJNE 

I 

• 
fft 

SYS I A IJtS__T I12P SYS IB 

I • 
~I:" L~G 

"il N'E 1.0 SINE I fl/ ...:2!. 

-5 AS$Y, I SYSTEM ()NLYl 

r· ·- • 

I ~I ---~--~~---4-----+~~~~~~----1 ab ;;:I-
CD ::1 D 

42 
t 
A 
7 

A 

~-1--l-~-r-J EjN ~~l~JJ-to 
I 

~·,·l , 

' 

@ ~~::....;.:;.:;..:;;;;;;:....:..::::.:...=:..:::.==:.:-=--...~. ·~ . ' 

~~~~~~~~~~·-'.· 

' 



., .. L+' ! DRAWN I --· A7:(~ .et lEST APPR: r c "'(i:')'n . ·. ' 
'·' • .. . I 

.~,~ r,-

' 

;, .. 

,.. 
~ 

':t; 

i;· 

~ 

SYSTEM A 

TEST 12Q 
REPEATABILITY AND LINEARITY 

1-5 ASSY,I SYSTEM ONLYI 

•.;. ~ 

SYSTEM Bl FINAL TEST 
~ 

PAGE 10 OF 10 ACCIPTAIICE TEST OAT4Iflti!ETS ·, ;· 
SIZ .-

n&Tt: T~tt~011lk.a :J - -----., h!YUIDftii.&:'TtiUI \", 

·' ,. 

·~ . Ul6 0 :;J- '"t "tQUILV lv t: ,. '•\ 

PROJECT 737 P~ . 75! ·: c:{· 
- ·- - ·-- -- -·· -.:·.·; 

----------------------------------------------------------------------------------------~~----



~- .· --
_.,.. ~-

• 

~ 8- Ilil'rnSYSTE!f'" 
u:uaGE 
4.3.10 

, ~ 
CUIFO't 

' 
4.3.ll 

10~ 
; ' .wu. 

4.3.12 

u $'1')..8ll.l'r! 
ACQ~Jwx;Ana~_ 

US'TDl 
-Wl'l!Oilt'l'! 
.. ~.l.U 

~;._ 

rP»tP.r.. 
·US"!'U.i:Sl.O 

4.3.14 

SiS'i£ri 

1'-..D. 

.ooc Dl. 

. 3.00 cc!'Ki:N MU; 
1370 CC/K%)1 KU. 

.• (.t\~~~ _ _. .... '.l(il!' .~-....1 
- r~~·f' - . -~,.~ -



. 

IIG~, 
en I'lll'n 
ftJ:Cn: lNO 

. c!:r.DI:.ANC! -
cm::::x 
4.3.5 

10 u;.EliiCAL ~. 
SET, D.CB.~. 10 
~ SYS'I'EIIS. . ·~.·-

-~ ~~~ 

19 oz. 
\ 01. 

GO 
(\J 

~ 
1'\J 
N . 
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"':-. 
0 

;1 
. t;;. '-~ 
~l ·~; 

-~;. 

1\i 
i" 

'~ 
; 
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'· 



' 
KA.lfOAI. ~ ~·, 
IC!IJMOJI. ~ IIS'!'R.\C!. 
IWIOAL ~ "'J::Crrl,"n•, 
.IC:'UM'Cil 111 ST "EXl'EI<"D • 

1 OFE:Rli•T rc:u Qt:lOT!I ~ 

--

• 004 • Kr.X. ~ S:lvDa:Jn;' 
• _,. 1 snn:M Qltt.l) •. , 

. . 
---::.:_:· ~·~'-.;. 

. '"- : :. . -~ : .... ~:-
' 

.. 



24 l DISllUTIOII 
i IESIS'!'A.'IC:S • 
. 4.3.3 

-- - . 

APiloY 500 VDC 'IIOt'!:O 
PillS. 100 KIGJSM$ ~ RESIST~ 
CDQu~l .. 
ftHS l,S,7,t,ll !0 toDY 
t~ 1,7,9,11 TO 1 
tiRS 7,9,11 !0 5 
tl!IS t,ll to 7 
tn1S 11 to ' 
c::Qa. PIN 'N Ull USISI'A.'IC!: 
Ia' 1001 A.'iD R!i:oRD. MOST 
~i'11l"!:R Non;D vum: 
~~- .• - - -.. '_~ 

milt US~& 
1-2 

t: 
... 10'- ~--
11•12 ' ,_.A' 

l 

~1,-6 5 •1, 1 Sli"10IItl 
~ "A• .TS -.~ 

SYS •a• 
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-t--+-RE TRA T SE~. 
• ' 
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SYSTEM A/If/~~ 
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