NATIONAL TRANSPORTATION SAFETY BOARD

Office of Aviation Safety
Washington, IX.C. 20394

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 results 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 Iater 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
contarmination from entering them.

The Lab supplied pre-cleaned 1009/ ML glass beakers covered with plastic wrap.

This request was made by Gary West, Manufactuning 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 P/N 65-44861-9, S/N 1596A:

1. 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
Norman LeBleu I

enclosures

ntsbLab.doc/kn



CONTAMINATION CONTROL DEPARTMENT

LABORATORY REPQRT
.. DATE ReC'D _ T-ZF~2% _oare TesTEn__P-d3= 34
SARPLE OF .« systen_ (LS A/R STAND NO.
pART K0 @S =44 E6] -7 seriaL k0. /S 76 A
SAYPLE TAKEN BY T o
PARTICLE COUNT PER m s seThoo _AME ;t/-’—-?
cu. ft.
“o 7047 78-/00
WICRON SIZE RANGE |.  PARTICLE COUNT MAX. ALLOWABLE ’ TYPE
510 5-15 | :
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Source Inspection Contamina®™ on Controi Dept.
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CONTAMINATION CONTROL DEPARTMEH
| LABQRATQRY REPORT
SAMBLE NO. [ __oAE gy 2A3-ML  oarevesteo_ 9-23-74
SAKPLE OF ‘ systen__(J.S. AR STAKD HO.
PART KO. (S-HYHF6 (- SERIAL KO, (S9b A
SAVPLE TAKEN BY e 3
PARTICLE COUNT PER -l SAFPLE  METHOD BME NYES
cy. Tt.
ey T — b{/
Sys. B Mun Ficred  AST 097 b _7047188-/00
WICRON SIZE RANGE | 7 PARTICLE COUNT MAX. ALLOWABLE TYPE
G 515 22,030 (28000
{025 15-25 42/ 1?12 000
25-587/00 5704 7600
-50-166- ——m ’
OVER 100 b'p 52,
_ 5 >
FIBERS Yp 5

INSPECTED BY

REMARKS:

RCCEPTED BY

form 1071=~2A RIO/M

Source [nspection

Contamination Control Dept.
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CONTAMINATION CONTROL DEPARTMENT

LABORATORY REPORT
SAYPLE KO S 0ATE et BA3-F4  oATe Testen_ 9-23-04-
SAKPLE OF ‘ systen___ (.S, AR STAND KO.
PART KO. (S-44HF6 (- SERIAL KO (ST A
SAYPLE TAKEN BY | e A
PARTICLE COUNT PER m SAMPLE  METHOD B/k;ﬁ’ NS |
_, cu. ft, ‘
Sys. A Maw Fi1ed AST 097 "‘//o 7047,88-/00
WLCRON SIZE RANGE |/  PARTICLE COUNT MAX. ALLOWABLE TYPE
Gap 515 12972 128000
i0-25) 15-25 | 5766 : 42 000
5-5/00 | /2 2bo 7,500
=188 A S
QVER 100 ' $20 97
‘ ‘ { A
FIBERS JI $0 /S
INSPECTED BY %
REMARKS :

ACLEPTEZD BY SUBHITTED BY

Source [nspection

Contaminatibn Control' Dept.
Form 1071E-2A R1G/73



CONTAMINATION CONTROL DEPARTMENT

LABORATORY REPORT
SAMPLE. KO. { o DATE REC'D ___F-X3-34 _ 0ATE TESTED 9-23-94
SRVPLE OF -~ sreren_ .S AR sTang we.
PART KO. (5-H4%6 -9 serjaL Ko, (96 A
SAMPLE TAXEN BY e B
PARTICLE COUNT PER n SAMPLE  HETHOD BNE S12g
s cu, ft, W
Sys. A Maw Link AST 0977 /O 704 7188-/00
MICRON SIZE RANGE | 7 PARTICLE COUNT MAX, ALLOWABLE TYPE
Gap  s-1s L1 46 128 000
(675) 15-25 /3392 42000
25-58 /00 1,570 _7%0
Sa-18e—
QVER 100 &/ 92
FIBERS | 7 /ﬂf

M
INSPECTED 8Y ‘

REMARKS:

ACCEPTED BY

AN

Source Inspection

form l1071=-22 R1G/73]

SUBMITTED BY

Contamination Controt Dept.
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CONTAMINATION CONTROL DEPARTMENT

LABORATORY REPORT
SAMPLE KO. { AT Rec'n 9-R3-94 _ oave testeo __2-23-9%
SAKPLE OF - system__ (.S, AR STAND HQ.
PART HO. LS-H4%6 -9 SERIAL KO. 1§96 A
SAVMPLE TAKEN BY e o
PARTICLE COUNT PER ml SAHPLE  METHOD BMF—’ NYES
, cu, ft.
VS. A )_ﬁLJ DAMPER AST 097) W/D 7047 g§-/00
FICRON SIZE RANGE | /  PARTICLE COUNT MAX. ALLOWABLE TYPE
G 55 [ /0bod. (2£000
(10-25 ) 15-25 1030 l {f&iggo
25-56 /00 5208 7500
QUER 100 S ool
FIBERS 290 /&I
 INSPECTED 8Y H—
REMARKS :

ACCEPTED BY SUBMITTED 8Y M—‘
Source [nspection Contamination Control Dept.

Forma 1071=-2A RLO/7]



NATIONAL TRANSPORTATION SAFETY BOARD

Office of Aviation Safety
Washingten, £:€. 205%

October 30, 1995

Main Rudder Power Control Unit S/N 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 1596A 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).

Gregory Phillips
National Resource Specialist-Airworthiness Engr.



\

MAINTEN LNCE AGREEMENT EqES [} NO 3 DAY

ADVANCE NOTIFICATION B‘ES L) NO

WHEPAIR O overHauL O TEST/CERT. ] OTHER

JOHN LINEBACK

N O otHER

] FLUID SAMPLE REQUIRED

(] INVESTIGATION

Z&E M.D.R.
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QUANTITY | TAG NO.

MFG. SERIAL NUMBER UsAIR S/N

GRIG. A/ICOR P.O. |, DATE DRIG. RFVD

VENDOR F5

VENDQR PART NUMBER

UNIT
692094 65-84861~9

| oaTEmNsTLD.

| LAST RPO

UNIT PRICE SHALL NOT EXCEED
WITHOUT PRIOR AUTHORIZATION
SPECIAL INSTRUCTIONS

REF AS NEC IAW MFG GFC
IF NOT FREY DONE ACCHMF
ROE SB 737-22-1069;

s 14000.000

AIR FREIGHT~
SELECT CARRIER FER USAIR SHIFFING EE
INSTRUCTIONS IN YOUR FOSSESSION.

v OPDEHOMTE . |.. SPECEERNEED. | .+ i USAIR ORDER NUMBER ;

- SUBJECT TO TEAMS AND |
CONDITIONS ON BACK HEREOF Fd
Q032754445

WHICH ARE INCORPORATED AND| Q@ /4 7/92109/27/92
MADE A PART HEREOF,

c

DESCRIPTION

UNTT RUDDER FOWER CONTROL

TSLR

QFF A-C NO. | DATE HEMOVED

DISAOSITION INSTRUCTIO

(SEE DECODING ON REVERSE $IDE) (SEE DECODING ON REVERSE 5!0E)
SHOW USAIR CRDER NUMBER ON ALL INVOICES,
PACKING LISTS, SHIPPING LABELS, AND BILLS OF LADING.

TS LSAA NOEL T

REASON F OR REMOVAL

CATERMAL SUBUECT

ACKNOWLEDBE GHI\NGES ONLY
CAT ONCE usma ATTACHED COPY

g g

L. .
PoALLN

SHIPPING METHOD

SECOND DAY/ COLLECT.

INVOICE N DUPUCATE TO USAIR, ATTN: ACCOUNTS
PAYABLE DEPT., CRYSTAL PARK FOUR, ZM3 CRYSTAL

TIV-27-9427, ~1145;
REID AS 65-44861-9.
CERT~-RTN W/CRTF.
LEAKS.
OBF3=5HIF

2ND DAY AIR.

USAIR, IN
BUYER

cHARTIN C. MAVRICH DRIVE, ARLIKGTON, VA. 22227, UNLESS OTHERWISE NOTED.

AUTHORIZED
SIGNATURE:

PACKING LIST



e - T
il SEPR119®2 o |
" )
) V ENDOR
e VSR 2
i . VENDOR SERVICES  |DATE REPO BIN LOf..
ils ' € (SKGNATURE) REQUIRED * IE(I:\IED :?/A
e INSTLD. USAIR STOCK ¢ INSTLD S8 - . . FART NAME '
S GO A 5d - ©1 3 ¢S A UNIT
} pEme—m— 75 . a ' o B BN N e
= T FUNSERVICEABLE COMPONENT"
F———— u- MFG PART # (USE FULL F/N}  [USAIR STOCK # [ S05 |MACH#  |UNSERVICEABLE SERIAL * B
[ ]
—— (05'-44361 ? 4'3‘275‘? Ov On| - T I I | IS'QGA
: WO ¢/PO.» REASON A7C#-NHA POSITION ] gmou SPSTATON] EMP e DATE uuseavna?zﬁs
—e— - =
' am— : ILI G?EE L1 gl[/: ST 02 1 |ét’2-5’e—cflél"/
— n— MFG‘S/N ;z FULL sm) UNSERVICEABLE DUE T0: _
p-— 159 ¥ o e - -
Lﬂ USAIR senu:z NO g L/q he
| — Ll L p AL s B
i ———— REP. VENDOR | ORI A/CDRPO. | DATE ORIG. RCVD, | LASTRPO | TSR DATENSTLD. | 78000 TSNLJ | WARRANTY
‘ ' : | OYEs CIND




TEST INSPECTION CARD —Darker

D ' ASSEMBLY Nog&S_ #§o1-9
DATEQ['a_a_E__ F.T. 5“;‘3/ 204 95491 - 1o SERIAL NO. _ /[ 5F«-#
HR. DUTY CYCLE @ 3000 P.S.I. | ' =& HR. STATIC TEST @ 45 TO 55 P.S.I.
3 "33 START TIME Q.C. APPROVEL9) 3.o¢ éijsfgﬁsmm TIME Q.C. APPROVAL ? 30’)
LEAKAGE \E@\ REJ | NO LEARAGE ALLOWED APE, REY
EYE END OF CYL. EYEEND OF CYL.  Aeme ,&ﬂ'@; 38 )
AFT END OF CYL. AFT END OF CYL. Vong SO
CENTER VENT CENTER VENT flome.  PES5])
INPUT SHAFT INPUT SHAFT Slonl 3~
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



v, SEYNSE  TEST DATA RECORD orawyzﬁ %ﬂog,r’ oate 722/
o c/n .
Customer Support Operations Rev. E Test Approval .~ Date ’/“3/ a8
— V.2 s/aled
Eng Appraval Date _ﬁ_ﬂi____
Quashaus Manual 27-20-01 _ _ [Jovernaw [ in-Senvice Work Order 2o¥ #5%/- /2 0
- : = i} » -
PART NO, 55-44861 — 7 SERIALNO. /S7¢ #__ DATEOFTEST _ 2> b
PART NAMERUDDER ACTUATOR PCU INSPECTOR _——
PHOSPHATE ESTER . [ ] MiL-H-5606 [ ] miL-H-83282 [J AR [] PDs80
TEST & REF. REQUIREMENT RESULTS ACC | REJ.
No Bew'ir e | —
11.A. Check Continuity per wiring diagram Dore S¥a
Continuity {Fig. 403, Fig. 403A) oK &2
Check
11.B. Check pin to pin resistance at 70°F (-5,-6 & ~7.
Pin to Pin and record. Must comply with noted 1 system only)
Resistance valve,
Pins Resistance Sys "A"  Sys "8"
1-2 71-87 OHMS (Solenoid
PN 59600)
1-2 49-62 OHMS (Solenoid
PN 45080 @ 77°F) e
1-2 79-115 OHMS (Solenoid N
- PN 45080-1 @ 77°F)
5-6 900-1100 OHMS J oo
7-8 900-1100 OHMS (00 o
1-4 0 OHMS (Short) O
9-10 80-165 OHMS (ég
11-12 60-135 OHMS 3 N
3-Other  Infinite (No Connection} — o
: -
11.C. Slowly apply noted voltages and hold (-5 Thru -9
Dielectric for a peridd of 5 seconds (Fig. 403), Fig. 403A only)
Strength 1 min (Fig. 403A). There must be no
arcing or insulation failure.
1500 VAC Body to Pin 2 (Fig. 403) \//r 0K
1000 VAC Body and Pins 2,5,7 connected 2
to common lead to Pin 9 (Fig. 403) ._/ oK 5
1000 VAC Body and Pins 2,5,7 connected| J// :
to common lead to Pin 11 (Fig. 403) oK
1 L_// 0K

FORM 1132-3 R6/87 pPaGEL oF 10



. m TEST DATA RECORD (CONTINUATION)

Customer Support Operations

Ovarhaul Manuak 27-20-01

Rev. E

Clmemauk lﬁtn-Servica

F; rno,_ 65-44861-9

Work Order _c& ¥ 7S /1 ~/@ O

3

SERIALNO._ /5 7¢A  paTeoF Test__ SEF23 %7
[F] PHOSPHATE ESTER Omi-nssos [mien-es2sz  [(Jar 7] posso
TEST & REF. REQUIREMENT RESULTS ACC | REJ.
i1.C. 1000 YAC Body and Pins 1,5,7 connected
Dielectric to common lead to Pin 11, \/ 0K
Strength
{Continued) 1000 VAC Body and Pins 1,5,7 connected
to common lead to Pin 9 v’ 0K
800 VAC between Pins 5 and 7 oK
800 VAC between Pins 9 and 11
(Fig. 403A) v/ oK )
LA
11.D. 500 VDL between noted pins (-5 Thru -9
Insulation 100 Megohms min resistance 1 system only).
Resistance 10 megohms min in-service.
(Fig. 403)
Pins Sys "A"  Sys "B"
1,5,7,9 4 11 to Body 5 o ‘
1 to 5,7,9 & 11 W20 >0 Al
5 to 7,9, & 11 ("TR) 10 &/
7 to 9&11 X 514/ >0
9 to 11 210
- 12.B. No external leakage or permanent 5400 3 + 2
Proof set, each test. No intersystem. J
Pressure leakage. Sys AMEK ﬂ[aﬂq 6SQ .
ABS
sys B\lme Mone Q23
12.€C. No external leakage or permanent 3000 3 +2
Return set, each test. No intersystem | / 5P
Proof —Heakager e Sys Ahot‘l.(_ ﬂmﬁi 35 )
G N
ST T AT T e ! ! T
L AR ISR R W B A Sys B’m—i' m
{
| e P —pr 1—“1-.—:_—-—-,—,-...4.1

pace 2 or 10



m_ TEST DATA RECORD (CONTINUATION)

Customer Support Operations Rev. b _

Qverhaul Manual 27-20-01
N 65-2486% ~
F;n'r o, S5-d4861—~7

O overnaut Eln-Service Work Order 264 7SF/ -/ @2

SERtRL NO,__ (S T6 4~ pateaprese % 2% % A
PART NAME RUDDER ACTUATOR PCU INSPECTOR b
[ PHOSPHATE ESTER [Owmi-u-se0s [ Jmit-n-s3282 [ Jam  []rosso
TEST & REF, REQUIREMENT RESULYS ACC | REJ.
12.D, Output Rig Pin must fit. Rig Pin 6. K.
Rig Neutral (27.46 - 27.54 Ref.) Surface Indicator
Cylinder at 0° o K.
Stroke and
Clearance
Test No binding or interference at Binding S
3000 PSI. Stroke 26° * {° each Yes No 21
direction. Visual snubbing. Ext.ze ° Ret.:f™ ® NOy4
Snubbing o 0K
No binding or interference at ¢ PSI. — 0K
12.E. 18 oz. maximum to start extend. Ext. /5  Dz. P
Linkage 1 oz. minimum in extend direction ‘ 21
Breakout to start retract. Ret. Z-  0z. <
Friction
12.F, force plot must fall within limits
Input Force |shown on Fig. 723. 4/ 0K 3350
vs. Input : N
Travel
12.6. 1 drop/25 cycles max at each End Rod End & drops
Cylinder Gland {In-Service 1 'drop/5 cycles) Aft End & drops
Rod
Leakage 2 drops/25 cycles max at (enter P
Gland (In-Service 2 drops/5 cycles) Center & drops @}
. _ T/
1 drop/100 cycles max at Input Input
Shaft (In-Service 1 drop/25 cycles) Shaft £~ drops
12.H4. (1)
Internal ¢ ral leakag SRT Neutral RA  RB ~
Leakage 3 Ry Ao erhagl. - | S
3 cictﬂhn IfreService. oo Zuo \C‘: )

page 3 _or 10




m TEST DATA RECORD' (CONTINUATION}

Customer Support Operations Rev. E

Overhaul Manual 27-20-01 Oovernauwl  [@in-service Work Otder Ty CH ~/50

Ewmn' No, G488k~ 3

SERIAL NO:__! S 764 DATB OB TESE b &% 9%

(5] pHosPHATE EsTER []MiL-H-5606 [ mi-H-83282 . [Jam  []Ppoeso
TEST & REF. REQUIREMENT RESULTS ACC | REJ.
12.H, (2) RA R8
Internal Input lever at extend & retract stops . oEr
Leakage 300-700 cc/min - overhaul. Ext. ¢S50 Y70 21 W
(Continued) 300-1085 cc/min - In-Service. Ret. Y50 Y20 N4
(3) (For -2,-3,-4 only) Neutral RA _RB

System A energized . 5
1370 cc/min - overhaul g
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 - overhau) Ext.
2000 cc/min above leakage measured
in step (2) (b) In-Service Ret.

(5) (For -2,-3,-4 only)
‘| System B energized

1370 c¢/min - overhaul, Neutral
2000 cc/min above leakage measured
in step (1) (b} In-Service

{For -5 Thru -9 Only) RA RB

300 cc/min @ RA ER)
1370 cc/min @ RB Neutral 2co 700 | 2!
3000 cc/min @ RA & 2000 cc/min T4

above leakage in step (1) (b) at
port RB In-Service.,

RA RB

(6) (For -2,-3,-4 only) Extend
1370 cc/min . _
2000 cc/min above leakage measured Retract
in step {1) (b) fo i ice

FINAL TEST

|

N pace_4 _or 10



m TEST DATA RECORD (CONTINUATION)

Customer Support Operations Rev. E

Overtvaul Maruak 23"20*01 Work Order Tod 95% ~(2 2

_“CIChshan. T4 in-Sacvica,

rIW\T No._ 5" 4461 ’c' SERIALNO._[SFC A DATE OF TEST _5EP 29 9P ;F
pART NAME_RUDDER ACTUATOR PCY INSPECTOR___——
f<] PHOSPHATE ESTER Omiin-seos  [Jmie-n-ssze2 [ Jam  []roseo
TEST & REF. REQUIREMENT RESULTS ACC | REl.
12.H, (6) (For -5 Thru ~9 Only) RA RB
Internal 300 cc/min. max @ RA LGSO
Leakage 1370 cc/min @ RB Ext 2/0 790 2 )J
(Continued) | 300-1085 cc/min @ RA .
2000 cc/min above leakage measured Ret T°7 ¥2o w
in step (2) (b) ® RB for In-Service
=
12.4. Combined leakage from PB and RB L2 )
Intersystem 10 cc/min maximum. & cc/min {"F-~
Leakage
12.K, 4,2 - 4.8 VAC (-2, sys A & B) "A®
Transducer 1.95 - 2.55 VAC {-3 & -4 sys A & B) Extend ,;
Qutput 1.95 - 2.55 VAC (-5,-8 Sys 8) Retrac
3.07 - 3.67 VAC (-6,-7¢=9 Sys B) -
Extend 2.6o VAL /:H’\
Retract 3.5 VAC | =
f\,.. .
12.1. 50 MV maximum at null for each "AY (: :
Transducer system, Nuil £ VAC
Null 150 MV maximum at null for each "B SR
system In-Service N1l - 0o TOYAC 21
(-5 Thru -9, 1 system only) Y
12.M, STROKE: Each direction for individual
Yaw Damper systems; (=5 Thru -9, Sys B only) Sys "A" L J(;fg
Authority (-2) .314 + ,020" - overhaul. . i\ 2: )
.314 + ,040" - In-Service. Sys "B".237 fzn " Wi
(-3,-4,-5, —8) 157" ¢+ ,020" - overhaul
L157" + ,040"-In-Service | Sys "A & B"
(-6,-74=9) 236 + .020" - overhaul
.236 + ,040 - In Service. Stable YES
(-2) .355" £ .020" : AR
355" + 040" In-Service Po it1gp from “ZER0'|
( ,-4) .313" * 020" 8w/ Ext, Ret.
e st he SryDL Stable YES WO
a table
LR R STE ST
Po{ltiorj from “ZERO’
! Ext. Ret.

Cuim taha ap

PAGE_5_oF_10_
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Customer Support Operations Rev. E

————

Ovestaut egemat__ 24 -20-Q1 Clavahau,  [Bin-Service Work Order _ 7o ¥ 9551 ~72 O
f 65-44861 ”
PART NO. -3 sentaL No, (S0 A DATE OF TEST ____ 2227 °F
PART NAME _ RUDDER ACTUATOR PCU INSPECTOR_ &~
[ pHOSPHATE ESTER [OJmi-n-s608 [ Jmi-nsazez  [Jar  [Jrosso
TEST & REF. REQUIREMENT RESULYS ACC | REJ.
12.N, Hysteresis shall not exceed .004 inch | Extend . ¢o/ Inch 5
Manuatl each direction. o
Hysteresis .006 inch each direction Retract oo/ Inch 21
4,3.14 In-Service '
110N
12.P. Phase shift to be 25° maximum, "A" sin O\e: %F
Yaw Damper Sin 0 to be .423 maximum or 30° "B sin 0 T3 B
System Sin 0 to be .500 for In-Service ¢ ’c:,’a‘"a'>
Phase Lag For each systenm. rossovers: 21
No crossovers in plots Y :@ s
(<5 Thru -9, 1 Sys Only) P
eézg‘;‘w
12.4Q. Pattern must repeat within 0.8" mAN in max
Yaw Damper {.008" at actuator) "B (oo T in max
System. 1.2" (.012" at actuator) In-Service P
Repeatability &gr
and Overshoot at reversa) must be 0.2" "AM . ax | ..
Linearity maximum {.002" at actuator) "B" [ sers in max. §COy
m—— £1
Stope of each 10% segment must fall ‘Qﬁf
within the indicated minimum and "AY  YES NO
maximum limits. "B d§ NO
(-5 Thru -9, 1 Sys Only).
12.R. Manual control "retract", actuator RETRACT
Phase must retract, A" o« "B" 6. k.
Check ‘ s
Manual control "extend“, actuator EXTEND | o
must extend. A" o “B" o ;Q\:
Operation smooth and stable for. ABLE:
A and B, /Y%I‘.;E‘ NO
—*\T AL TEST!




° _'_‘ : m TEST DATA RECORD (CONTINUATION)

Customer Support Operations Rev. E

Queshaul Manual ¢7-20-01 ___.. Qoverhaw Bl in-sarvice Work Order oY 5 0O
PART NO.__C0 O T SERIALNO._ (S 76/  pATE OF TEST__ ST 23792 l
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same as 12.0) | In-Service, ' Ng}he_ ‘\35 ‘

NI

paGge_’_of 10




WAL H | IR ST APPRL o

DRAWN? 5, 7uss-Ya 5.0 4i
T AL

15964

S

-3 THRU| - 9 ASSY

65-4486ILG

SERIAL NO.

——
—p
—

e
o

0% 359 1-1e0

qop _.isp 2 —~ada .
VER TRAVEL' FROM| VALVE NUILL, MITH CYL{NDER ROD BC
L ‘; . N l| - . ‘
N
'RAVEL 7
PAGE § OF J) ACCEPTANCE TEST DATA SHEETP .
paTE TESTED:Qf30k)| +BERTEA
INSP : T hemas g .
65-4486ILG

& DASH MO,

PART NO. r_ y‘{?b!,?




per < DRAWN; A s Cas . E |TEST APPR:E oo U ro

O
— b
—t <
' 423 OVERHAUL | €0 Y _

“SINE|2 MAX]MUM PER TES[T REQ'MT :S00|INSERVICE =D > E,%z SINE | &
<ri=z .
iE LATION
0| &
0| D

¥

_ - e

Bk FIN A?L T’EI&TJAG

*}l

E

ey

‘m
-
w
B
-
|
|
T
ln
<
W
m

. '}%szd"

PHASE LAG ‘ 53
_SINE p ?i; ! | sinE o ab PAGE O OF IO ACCEPTANCE TEST ngm SHEETS
— 1 DATE TE:;:EM{’L: B BEHTIEA/WW ;
(-5 ASEY, | SYSTEM DNLY) INSP: Thowas{ 36 IFSCH #
i 2o A551-108 lghime| 66~ 44861LG @rFa
: PART NO. 6 " Y96 -7 PROJECT 737 IPMIE P

- SR .
P T

e



s DRAWNS 7 sl "5 oy APP RS Cantl Voig P|TEST APPRIL dege VA2 i
R e - - | Y
) W\~
_ 0|
. ‘I" 2
LMNj=x
win
::A‘ / _,—J i
o :
SYSTEM A (B\SYSTEM B FINAL TEST
: 5 exs aduiS .
ko - o ' PAGE 10 OF 0 ACCEPTANCE TEST DATA GHEETS o
% : TE‘ST' 2Q DATE TESTED:M& SEE BERTE4/S2EE0ATION 1

REPEATABILITY AND LINEARITY wop: D s( 25 5w ;5;1 A
(-5 ASSY,| SYSTEM ONLYI ol 450)- (% X0 65-44_86"_6 {3) E-‘- i
PARTNO. o yw, /-9 . |prROJECT 737 [pace . 751 L} ik

L o T OHM 27-20-01" . . -

-




——

IRTERSYSTEM®

4.3.10

TRANSDUCER

4.3.12

(-1 l -2) i;w.jam ﬂ;ﬂ us.:?,
oN, (=3,~
“c “ Sm‘ nﬂc—rﬁ
("“'7) 3 375¢.3 uc BACH nmm_
(1 SYSTEM ONLY)

Fle32y

omyY) (~1i-
gs-n 187 é

= mmﬁm 3 e
. l( 1.
ACTUATOR WUST 3E stA:Lz D

Wormx.

A 1R 3 30000 )
") 1&? A &f ;

-

- B

Pl 'Zg-
Ter
~T Y g

va. 23 or 2B 65“4‘48(6‘*




Lo

vo. 22 w28 | 65=-4 48

1 o3, m I ZXTEND 0I-
:o_m"

-

‘szcomm- i
BXTEND 13 as. mm
.mc:.— 12 Lps. mnt:lt

19 2. MAX. mmm
103. Hl!-;




e

3486 b

15| REFEATABILITY
~fARD -

nrrzw mw RETEAT RITHIN |

f 4.3.18

T
ks
*

Q.8" (.0087AF ACTUMTOR) Lo

 MIST

SLOEK OF eacE 104 4E
FALL WITHIN T5Z DOICATID mm
AND wAXIMON TMITS.

(~5=6 & -L l SYSTE™ ONLY)

ra.24 or28 | 65-

" 16| PHASE CHECK,

MANUAL m CRETPRACT®,
ACTGATOR WOST RETRACT. o
MANUAL CONTROL “EXTERD™, . ..
ACTUATCR MOIST EXTEND. T
oemmm SMOOTH ARD sTANME.,

R |

"RETHACT " :

= _P.S_.""" ok
SN

.l‘
STANIE:

17!YAN DAMPER
ZNGAGE

004" CTOA! : :
(-g-a & =7, 1 SYSTEM ORLY) . 37

WAX. ACTUATOR ROVEMEWT:

nsa S5

18| AYPASS
< JVALVE

FOPZRATION

mmmmnzm‘i&i.

NOTICEASLE DECREASE IN FLOW AT
LESS THAN 460 PSI,

MANGAL WOVEWENT OF ACTIATOR -
mm TDIGATES  BYPASS PP,

o 390::/&3#‘&: umnmms
5 'g.mn

j1s.0 naorsn wns AT THPUT

Ty

L EEAL




24 DRSULATION
RESISTANCE ..
T 4.3.3

!ms 1:5;7:9,1_1 0 KDY
PIRS _’,7,9.},1 o1
FINS 7,9, 11 %0 5
NS ‘ 9,11 170 ?
11109

%6 & -7, STS;OMLY
SY§ *A° 518 "3




gL [ T
b . ;‘in
x».?“ﬁ.
"
, R ]
Pt o3
¥
=
L
| ——
,%.. .m_.. UI‘ ,.._
S
. Sty . s
TR vy
gy
.._uw..l.l.“..,
R
ﬁ.Lﬂ
ﬂA =+
PR s
_ = .
L md H
Pt -y
o X o
z T -
7T S wd
R o
x. W =
[ T4 -1 = .
- N
T e -
ke =
- 2
-
o} -

5P
FROM] VA

H

ttfaits

j/11[1lvi EERSRELY

J40D
RAVEL

it itites

IREERRRARARS)

L
a

P pa

SEC

EVER T

-

0

(NPUT L

LA T
I

redsgie
EEL RERRD
RIMARY




S —
i

Tyl
Tt

-y

Pit

ttudidut

T
EEERE]
IRRRRARA RS RRAARREL K I‘ff.

SERARTEE

b
y

11

et
EARNERER

+—T-RE TRA(

phirdnrg
ARERRRAR

]
A

P

tHHH




BERIALNOLERER o+~ | ria

L

_E

T

—

: [J5C

4144

T ,/ ! :
3 ; N ,/ —/, ’ l
A
A A o
2

T

1 \
¥ rd
v 4 + —r— =
L i e
1 v -
byt S e
t—1 ;| S ]
i .

L -

e

| PasE 6 OF 7 ACCERTANCE

| DaTE TESTEQ g0 4oy | SREE

NO.

| INSP 5&5;;;3,,, 'E%EE

FEEH[

,_._JZ 3,

Caart o

2

_ i GASe *J”f&

i
.=

2106

wesr DATA ‘sazgrs

“Hu.

':j f-lnll

etdy il s b ol

il < AP Y



' -.-..—--w-~ m:-- b v unl-lm‘r
2 e e Kt !

e

5 b

B T e T i
: i

TR BTSRRI

-
- ‘_17_- ._:L"" bl LS L P .,‘....,..-....,._...--—--m--?“ ¢ e " v oy
- . i -
e
N ; 1] 1
r ¢ " Ao - - T ’i " g :
D e I = ‘{ - . 4
S Woh-I0Y s o L. B -
NN SA NN i : !
- 14 y s h
e 4 -4 4 b = 3 . -
4+ .1-...“1.-.@ - 3 -+
+ = - %—-1[-4 -
3341 RN ]
L i._; . o I,. -.L
i
; Y
; N
4 s
" ; y -+ h
SasgaTRNASAl
B
L]
1
* a H
. — I Az
; I = § T .
j Kl M b E 3
h L =
L ] - ’
P Pt 3 5 13
%
r T E 33
il = 3
) - &
Y3

——y

R — + '
T 13
et : 3
: s ! 4 .
LTI'F';L_ : T t
Tty ' 1 5N 1 I i 1
! - '

9

r
[
@ 0,

(-

| 'HASE LAC}
R S s el A

F
¥

SN

————r
B .
ho




et

!
"
e
-
2%
i
- . 1
;
i
=
i
. . Lyl 3]
4
Bt
1

rl

T




65-448G1T |

- s
N3] :
& ? 2 ol
- Y ) E
Q o =~
Z -
d ] ~ =
- L 3 7
L
¥
r gy W E
Iy

s :

Lo EE
1 v e O B 4s 242 e

~

RO, e

et

| 9 i

/

SYSTEM &

-3

LY

» et A

r

CATE TESTEDS2 2.7 E

V:P

a&w a i2s A

1{ PRDJEE:" = f?

b o ——n






