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BOEING 

January 12, 1995 
B-U01 8-15088-ASI 

Mr. Greg Phillips, AS-40 

Boeing Commercial Airplane Group 
P.O. Box 3707 
Seattle, WA 98124-22Q7 

National Transportation Safety Board 
490 L'Enfant Plaza East SW 
Washington DC 20594-2000 

Subject: USAir 737-300 Accident, N513AU/PP033 Near Pittsburgh, 
September 8, 1994 - System Data 

Reference: a) Your letter to Rick Howes, December 22, 1994 
b) Telecon Phillips/McGrew, Howes, January 4, 1995 

Dear Mr. Phillips: 

In the reference (a) letter you requested certain data to support the 
investigation of the subject accident. I am repeating each of your requests for 
information prior to each of our responses below. In reference (b), you agreed 
to delete item number 13 from the reference (a) letter, and that we could 
blackout information that identifies our customers in order to accommodate 
database agreements that we have with our customer airlines. 

Information marked "PROPRIETARY" being forwarded to the NTSB by or with 
this correspondence is for the exclusive purpose of supporting investigative 
activities, is considered proprietary to The Boeing Company, and is being 
provided on a confidential basis. We do not authorize dissemination of this 
material to the public. The data provided should be returned to Boeing 
immediately following use by the NTSB, including any copies thereof which 
the NTSB may be required to make in the course of its review. Boeing does 
not authorize the NTSB to retain any portion of the materials being supplied. 

1. Please provide a list of lateral and directional control system upsets 
(deviation from the intended flight path) involving the Boeing 737 series 
airplanes that resulted in a precautionary landing or report by the flight 
crew. All upsets from January 1, 1985 through the most current date 
possible should be reported. Boeing may elect to use the most complete 
source of data available (BOECOM reports or reliability and 
maintainability database) that can be searched by automated means. 
The list should include: circumstances of the upset, aircraft type, 
operator, date of upset and corrective action to the aircraft and 
component. 

Response: The information requested is provided in enclosure A. 
(Note: This enclosure includes information on upsets that occurred on 
dates earlier than 1985, because we were able to do an automatic data 
search on our reliability and maintainability data base that originated in 
1970.) 

CD 

.. 



Page 2 
Mr. Greg Phillips 
B-UO 1 B-15088-ASI 

2. Please provide a list of all known upsets involving the Boeing 737 series 
airplanes that resulted in deviation from the normal operation of the 
airplane as result of jamming of the main rudder power control unit servo 
valve or blockage of servo valve control ports. All upsets from January 1, 
1985 through the most current date possible should be reported. Boeing 
may elect to use the most complete source of data available (BOECOM 
reports or reliability and maintainability database) that can be searched 
by automated means. The list should include: circumstances of the 
upset, aircraft type, operator, date of upset and corrective action to the 
aircraft and component. 

Response: Boeing is not aware of any such event. (Note: Boeing is 
aware of one jam event that occurred during the landing roll and thus did 
not involve and "upset" (i.e., a "deviation from the intended flight path"). A 
description of this event is provided in enclosure B. (Note: This enclosure 
includes information on an upset that occurred on a date earlier than 
1985, because we were able to do an automatic data search on our 
reliability and maintainability data base that originated in 1970.) 

3. Please provide a copy of the component qualification test report for the 
Boeing 737 series main rudder power control unit. 

· Response: A copy of this report is provided in enclosure C. 

4. Please provide a copy of the failure analysis for the Boeing 737 that 
supports the basis for the airplane's FAA Federal Aviation Regulation 
certification compliance. 

Response: A copy of this analysis is provided in enclosure D. 

5. Please provide a listing of all usage of dual concentric slide hydraulic 
servo control valves used on Boeing aircraft. Along with this listing, 
please provide the input force available to each dual concentric servo 
valve used on the Boeing 737 series airplanes. 

Response: The information requested is provided in enclosure E. 

6. Please provide a copy of any documentation that Boeing has that 
indicates that the main rudder power control unit was tested with 
particulate contamination as a design consideration. 

Response: From industry and our service experience, particulate 
contamination has been accommodated in the design by filtration of fluid 
in the hydraulic system with recommended intervals for filter replacement. 
Therefore, Boeing does not have any documentation of tests with high 
particulate contamination other than the test that is being developed for 
this investigation by the NTSB Systems Group. 

.. 
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7. Please provide a copy of any documentation that Boeing has that 
provides a failure analysis of the internal components (slides, summing 
levers, yaw damper system components, etc.) and any chip shear testing 
performed on the servo valve of the Boeing 737 series main power 
control unit. 

Response: Available information that you have requested is contained in 
enclosure D. 

8. Please provide copies of all Boeing reports of examinations and findings 
related to the Continental Airlines B737 upset that occurred near San 
Pedro Sula Honduras, on April 11, 1994. 

Response: The information requested is provided in enclosure F. 

9. Please provide copies of Boeing's changes to the B737 operational 
procedures concerning the yaw damper opertaion. 

Response: (Satisfied by letter B-U01B-15047-ASI, Purvis, dated 
December 13, 1994.) 

1 0. Please provide copies of any visual aid or computer simulation model 
that depicts the Boeing 737 series directional control system, including 
the main rudder power control unit and servo valve. 

Response: A CATIA model of the main rudder power control unit (RPCU} 
installation is currently being developed by Boeing as a visual aid exhibit 
for the public hearing beginning January 23, 1995 in Pittsburg. Also, we 
are planning to include a cross-sectional model of the servo valve for the 
RPCU as an exhibit to the hearing. We are planning to bring a VHS 
video of each to the pre-hearing conference in Washington, D.C. on 
January 19, 1995 for your review. 

11. Please provide any documentation that Boeing has concerning damage 
to the servo control valves of either single or dual slide design. 

Response: The information requested is provided in enclosure G. 
Additional information may be available at manufacture and overhaul 
agencies for servo control valves. 

12. Please provide copies of all Boeing reports and findings and associated 
documentation concerning the British Airways, G-BNLY, B747-400 upset 
on departure from London's Heathrow Airport on October 7, 1993. 

Response: The information requested is provided in enclosure H. 

.. 
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If you have any questions, please contact Rick Howes, 

Very truly yours, 

ohn W. Purvis 
Director, Air Safety Investigation 
Org. B-U01B, M/S 14-HM 

PURVIS 

Enclosures: 
A. Boeing Significant Items Reporl System {SIRS) Extract {1970-94) 

Lateral/Yaw Upsets, January 12, 1995 
B. Description of 737-200 Rudder "hard right" event, January 27, 1974 
C. Bertea Corporation Qualification Test Report No. 1152, Rudder Power 

Control Unit Assembly for Model 737 Airplanes, Boeing Part No. 
65-44861-1 and -2, dated November 14, 1968 

D. Boeing Failure Analysis of the 737 Rudder Control System, Document 
No. 06-14072, Revision G dated July 25, 1988 · 

E. Boeing data, Dual Concentric Hydraulic Control Valves, one sheet, and 
Minimum Pilot Force Available at Control Valve Slide, one sheet 

F. Boeing Correspondence, component examination reports and FOR data 
for the CAL Upset, San Pedro Sula, Honduras, April 11, 1994 

G. Boeing Significant Items Reporl System {SIRS) Extract on 737 Servo 
Control Valve Damage, January 12, 1995 

H. Correspondence with Boeing for the BAB 747-400 Elevator Incident, 
October 7, 1993: 
(a) AAIB Letter EW/C93/1 0/3, David King to John Purvis, dated 11 

April, 1994 
(b) B-U01 B-14758-ASI with enclosures, Dated May 12, 1994 
(c) Telex correspondence between Boeing and British Airways 
(d) B-U01 B-15020-ASI, Dated Nov 28, 1994 
(e) B-U01 B-15028-ASI, Dated Dec 1, 1994 
(f) AAIB Letter EW/C93/10/026, T. J. Mountford to J. Purvis, 

Dated Dec 14, 1994 

cc: Tom Haueter, AS-1 0 (letter only) 
.. 



January 19, 1995 
B-UOlB-15103-ASI 

Mr. Greg Phillips, AS-40 

Boeing Commercial Airplane Group 
P.O. Box 3707 
Seattle. WA 38124-2~_G7 

National Transportation Safety Board 
490 L'Enfant Plaza East SW 
Washington, DC 20594-2000 

Subject: USAir 737-300 Accident, N513AU/PP033 Near Pittsburgh, 
September 8, 1994- System Data 

Reference: a) Discussion Phillips/McGrew,Purvis,Howes 
January 19,1995 

b) Boeing Letter B-U01B-15088-ASI dated January 12, 1995 

Dear Mr. Phillips: 

In reference to your question of January 19, 1995 (Reference a) 
regarding the public disclosure of the proprietary data submitted to 
you by our letter of Reference b, we provide the following 
instructions: 

Item 1 (Enclosure A of Reference b): You may disclose the event 
summary table, less the column referencing the SIRS data. The SIRS 
provided as backup to the summary may not be made public, though 
you may condense or summarize the data included as it relates to the 
accident under investigation. Under no circumstances may you 
disclose the operators in the SIRS. 

Item 2 (Enclosure B of Reference b): You may disclose the 
information contained therein. 

Item 3 (Enclosure C of Reference b): This is supplier proprietary data. 
Any NTSB release of supplier data must be cleared separately with 
that supplier. 
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Item 4 (Enclosure D of Reference b): You may not disclose these 
data. You may condense or summarize the data included as it relates 
to the accident under investigation. 

Item 5 (Enclosure E of Reference b): You may disclose the 
BOEING information contained therein. 

Item 6: You may disclose the information contained therein. 

Item 7 (Enclosure D of Reference b): You may not disclose these 
data. You may condense or summarize the data included as it relates 
to the accident under investigation. 

Item 8 (Enclosure F of Reference b): You may disclose the Boeing 
information contained therein. Any NTSB release of supplier data 
contained in this enclosure must be cleared separately with that 
supplier. 

Item 9: You may disclose the information contained therein. 

Item 10: You may disclose the visual aides provided. 

Item 11 (Enclosure G of Reference b): You may disclose the cover 
sheet of this item. The SIRS provided as backup to the summary may 
not be made public, though you may condense or summarize the data 
included as it relates to the accident under investigation. Under no 
circumstances may you disclose the operators in the SIRS. 

Item 12 (Enclosure H of Reference b): You may disclose the 
information contained therein. 

.. 
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If you have any questions, please contact Rick Howes 
or me. 

Very truly yours, 

ohn W. Purvis 
Director, Air Safety Investigation 
Org. B-UOlB, MIS 14-HM 

PURVIS 

.. 
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737 SIGNIFICANT ITEMS REPORT SYSTEM (SIRS) EXTRACT (1970-94) LATERAL/YAW UPSETS 

DA:IE LI\1QDE~ -~ -- ---~- -- _(;_1'3_(:_!JM::>JA!'IC:E:~~- --- ----- --- MAINTENANCE ACTION 

---- -- j_ -------- ---~--------- --~----------~-------- ------~----- ~-- -----~-----
-- ----~----L- ------ ~--- --~--- --------------- -- -------- - -- ~:-__ _ 
700106\ 200 __ AJC FISHT}\ILS LEFT ANDR_IGHT WITH AlP ON OR OFF R&B MAIN RUDDER PCU 

.. 

700112 I 200 AIRPLANE FISHTAILS AT CRUISE- Y/0 OVERACTIVE R&R MAIN RUDDER PCU 
7001291 100 SUDDEN HARD YAW/ROLL DUE TO HARDOVERY/0 R&RY/0 COUPLER AND ADC 
7 0 0 4 0 9 2 0 0 Y/0 HARDOVER JUST PRIOR TO TOUCHDOWN UNKNOWN 

-·--

700513 i 200 Y/D KICKS LEFT/RIGHT WITH AUTPOILOT ON/OFF R&R MAIN RUD PCU 
_7_1_o1~o5T-2o-o~: ut\f(5o~M RRg_LNPUTsofirt:<? &-cLIMB~-OKW~Y/DQFF-- UNKNOWN -- - -

71 0 111 J ~ 2 0 0_ l_t:J_ <2f'lU!§_J::I\.J_:3!1<, RUD JSJ_CK~D S_~VERAL TIMES _ _ _ __ WATER FOUND IN Y/0 COUPLER CONN. 

_?_:I__Q_1_2_0--~0-61.<2_1::1~0 ~0 INCI[)ENTS O_F.YJQLE~_Ifl§_tJJII.ILif\JQ__ Bt>.R YI[)_(:;OUPLE:_R____ -- --- ---
710217 200 2 CASES OF SEVERE INFLIGHTRUD EXCURSIONS R&R YID COUPLER 

- ---------- ------ --- - --------- ·---- --------- ---- ------------ ----~---------- ·-------------- -

71 0314 200 Y/0 DEFLECTION ON T/0 WATER FOUND IN Y/0 COUPLER CONN. 
------------------------------------------------------------------ -------- ------- -· ---- -----------------
710523 200 AF[EfHURBULENCE, VIOLENTYA\fVING-OKW. Y/DOFF R&RY/DCOUPLER 

~ 71 0_70 3 -~2_qg_ AI!QK, ~E:FI_FI_~_QIJER _tl{\13[)()~_1:::11~- --- - --~ ----I R&R Y/DCOUPLER- - --
71 o 80 6 I 2 0 0 Y/D INDUCED VIOLENT INPUTS R&R Y/0 COUPLER --r-----; - ------------ ------------------ ----- -------------

-~OlJ06 L~_o_ LATERAL OSCILLATIONS DURINGjAFTE:flf=L~_R~RAC _l;l§f'AIRED 'y'/[)_<2QUPLE_R- --~-------
71 0916 200 Y/D CAUSES ERRATIC RUD INPUTS & FISHTAILING R&RY/0 COUPLER 
710926 ----2o_a ___ vio8AvE-FC!CCoEF-L."Ecrlor'T6i\Jf/o--~--- ---- ·---- ~-- f'!&f'lv;o couPLER --------- - --

-- ------------ --------------- -- -------------- -- -- ------ ---------

IN CLLMB AT 3500, FULL RT RUD DEFLE(;!_I_0__!1l_ -~-- ___ 1.0f.~IE:_R_f()LJND_IN '(~Q C()UP~~_R CONN. __ _ 

ON LOG FLARE, AJC WENT INTO UNCOf\JTR_Q~_Q_l!_T_91_ROL f1/lt~_'t'_/!2_9()l)P~_E_R -------------~-

711015 200 
=i11 o_?i]_2 o o 
711031 200 AlP FISHTAILS WITH Y/0 ENGAGED AT HIGH SPEEDS R&R Y/D COUPLER -- ---------------- - ----~------------ --------------
711 21 0 2 0 0 Y /0 ERRATIC ON APPROACH R&R Y/0 COUPLER 

------- -------------- --~-------- ___ .._ __________ ---·--····----··----- --- -----~-------------- ------·--

720202 200 SEVERE/VIOLENT RUD_DER ~OTION DUR_ING CLIMBOUT R&__R Y/QQQ_L,JPLEE!_ __ ~-~---~---~- _ 
720205 200 CREWREPORTEDTHREEVIOLENTYAWS R&RY/DCOUPLER -------- -----------~--~---------- ----~--------

720_iQ_l_J_200 RUDDER KICK§>,_()§S:,:!~LATIOf':J~!..Fl§f-lT_!II~If\1(3 _______ Fl~f'lY/D COUPLER _ _ _ _ 

7 2 0 ~ 0 0 RUDDER KICKS, OSCILLATIONS, FISHT Alllf'lG f'l~f'I_'{/I:)_Cq_UPLER _ ---------~-- ___ _ 

72062lli200 RUDDER KICKS, OSCILLATIONS, FI_:::>H~~'='N~--- R_&R~Y/!J COUPLER_____________ _ __ 
720702 200 RUDDER KICKS, OSCILLATIONS, FISHTAILING R&R Y/0 COUPLER 

_ i~Q?_2?_ 2_o(C _f'll,!D_QE:'3J5_i__C_i5_:::;, osciLL~IlQf\J_s-::-flsHTAi~lf\JG~~--=~= ~&A 'rio COUPLER - - ---_~-- -~- --- -

~~~{~~~-~_;__ ~~~~.;~~r~~~tjR~~~~/~~:f¢~~~g~~:--~~~~ ~~~-~~ ~~~:~~~- -_-- --~~-~-~~---- -__ -_ 
_!_2_1__g_o_ii~_Q_ _!_ti CRUISE, HAp VIOLENT RUq_Q~R HA_f3q_OV_f=f3 __ -~--- Uf\II<N()WN ___ _ ___ ---~-- _______ _ 
730104 200 AFTERLIFTOFF,A~.!:_EXPERJ§NCE[)_VIOLENTYAW __ _LJ_f\l~Sf'PWN _____________ _ 

_ 7_30123 200 RUDDER KICKS, OE)_(:;_!LLATION_S, FIS_i:-iTAILING Rcl!<_f:l_YfD CQUJJ_~E_R _ _ 
730301 200 AJC HAS INTERMITTENT FISHTAILING R&R MAIN RUDDER PCU 

1/12/95 



737 SIGNIFICANT ITEMS REPORT SYSTEM (SIRS) EXTRACT (1970-94) LATERAL/YAW UPSETS 

DATE I MODEL 
i 

CIRCUMSTANCES MAINTENANCE ACTION 

'r 

j- • --- - --- .. 

730527 j REPEATEDf'liLOT REPORTS OF Y/DI:)ISCREPANCIES R&R MAIN RUDDER PCU 
730727 I AFTER T/0, AIRPLANE FISHTAILS R&R MAIN RUDDER PCU 
730814 I 200 ON CLIMB AT 12K, APL YAWED VIOLENTLY LT/RT/LT R&R Y/0 COUPLER 
730816 I 200 INCRUISEAT 29K, MOD TO SEVERE Y/D MOTION PUT APU ON N0.1 BUS- Y/D THEN OK 

7 30 81 6 i 2 0 0 lr:-J C~f'I~IS_E_j\T ?Bf<~ f:'ll)_D_SLQV\fO\JE:f3, THE(\Jf:"iARDO_.Y_~'3.__ R&R Y/D COUPLER A~I:).'(>,D(; 
-7 3-0 8 2 2 i ---2 0 0 Q(\J_Q~Ifv1_B()U_I._Fll)_l:) S~Q'v'l.f()\IE:f:'l,TI-JE:t'-11-JARD()V_ER ________ _ 
-731-11_4_i_ 2oo __ 9~~1FTO£f,_'!'£~_F'l~T_IN_f-l.t\13Q LE~ RUDDER ________ R&f3 Y/D COUPLER, NP ACCESS UNIT 
_!3 i}_?_3_i ~_200 __ _C?~_Llf!:.OFE,.)'_{Q_E\:!I 1(\J_HAR[)_L~QRUDDE:R _ _ _______ MULTIPLE COMPONENTS REPLACED 
740111 200 REPEATED PILOT REPORTS OF NC FISHTAILING R&R MAIN RUDDER PCU 
---~-- ------- ---------------~----------------------------------- ----------------------- -. - . --· --
J_4_(l_12!_ --~0_0~ _QN T()UCJ:![)()~~-.ti!_:I_G_O KTJ3, J\j'C_Ij_j\_[)_1-JA_RD f'IT RLJ_I) __ R~R fv1AIN RL)D PCL)(SHOT ~EEN BALLS)_ 
7 40619 100 ,1\FTE~F~/>._r:'§_UP,J\PL RO~LE:D LEFT DUE TO Y/D H/0 _ R&R Y/D COUPLER+ OTHER PARTS 
760106 200 IN_<:;F',\)1!:)5 AT:J3K,HAD f'IU_DKICK_-_1:-lARDYf\V\f/ROLI, __ UNl<NOWN 
760108 200 ON PREFLIGHT, HIGH PEDAL FORCES REQ'D FOUND INPUT SHAFT JAM IN STDBY 

.. --t----- -- ···--··----------------·------------·----··-····-·-·······- ··--· -- ---- ··-· ··---····--·-···---· 
760216 200 RUDDER KICK AT 11K- CAUSED HOSTESS INJURY R&RMAIN RUDDER PCU 

--77082S-i-2o-o ON TAXI, RUD PEDAL MOVEDHALFWA;-liNANbJAMMED- RUDPCUCONTAM w:·PAFlTICLES- --- --

_7i0"_2__o_?]~2~Q:"o_ A§_f3EARR~TRACTE:I:).~-PL BA~iE_q:--~f~2j5_EG __ ........ - ~-0 ois(;R~~AN_g_I~§_E()l1~[)_-~----·--

-i~-~-b~~+-i6-6 ~~f6~~~~t;~~L~~~~~~~l~~~6~~~l%~~~7Jl-- ~~~CHANNEL-- ----- --

~j_!31??s_l 2_o~o ~ .t~r:~-~Aws_yloCE:I'Jr~y- oK\NiiH.Yt.l?=qi=f':~~-==-== fl.&Fi~ii~cou~i..EFI--~- -------- ~-- - - · · 
{6:[~-~-~--~ i~- ~~6~~~~~~-~f~t~~J~~li~~)Ytif6~lC~f~NG_~-~ED _____ ~t~N~~~-~~~ ~~~z=-~l)_L_~----~ 
_8_0_030~ 2_QQ__ ['-.T 241<, ~20 KTS, Y/D KICKED RUDDER _fj,ll.£lQ_f3_1_C3_'::!I_ ~B.R Y/I:)_CQUPLER -~--- _ 
_ ~00].1.JTio_o_ JWQ_II~~§. _!'ID CAUS~_[)_Ij~R[)_fil§_!-li__Bl)_[!QEr:_L(;:GT. ___ ~&AX/I:) COUPLER 
80]_2__1_5_j_UNK _BANDOM NO-VIOLENT RUDDER_ISI_~IS8___ _ ____ __ _ _ ____ .. lJ.t':JKf\JC)~ ... ____ _ __ 
810427 200 AIRPLANE TURNED LEFT UPON AUTOPILOT ENGAGEMEN R&R Y/D COUPLER 

-
__ 8_1_()]_1_5 _ _ 2_Q_9_ ,II.I__1il_00 FT_!_RUD_I?E:R DE:f..~E_<2"f_EDH,II.f3_[:)_R1Gf1I_ ____ Y_/f]COUPL_E:Fl_ SUSPE:QI~-
811115 200 TURNING Y/D ON CAUSES HEAVY YAW KICKS UNKNOWN 
8 211_2 2 ___ ?00 __ ONC~I_tv1BOlJ_T, A)G RQL!-EDVIOLEN!L Y RT W. NP ON . R&R FCC 
830303 200 NC YAWED SEVERELY AFTER T/0- Y/D ON MEL Y/D MISTAKENLY SWITCHED ON 

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

830417 200 RUDDER FISHTAILS AND KICKS MAIN RUD PCU UNDER INVESTIGATION 
----------~~~--------~------------- --------------------------------- --------------------

831109 200 AIRPLANE YAWED RIGHT 91\1 T,II.KEOff_f'lQLL ______ f3_8._13_MAIN_Fl_UD_f~U, Y/_D_ COUPJ:.E13 ___ _ 
831129 200 Y/D KICKS HARD WHEN SECOND "B" PUMP ON UNKNOWN -------------- -------~-------- ----------- ---------------- ··-----------
840224 200 HEAVY LEFT WING WITH FLAPS SELECTED 10-15 UNKNOWN 

1/12/95 2 
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737 SIGNIFICANT ITEMS REPORT SYSTEM (SIRS) EXTRACT (1970-94) LATERAL/YAW UPSETS 

- ~~TE -~ ~-~Df:LJ -~-~~=-~=-- ~~~!~=~~M~S~ANCES 
. --~---

MAINTENANCE ACTION 
---- . - -- ---- -

! I 
840509 

1

1 2oo 
840612 I 200 
840918 200 
851028 ! 200 

I 

- - ···- - -

UNABLE TO TURN CONTROL WHEEL CW FROM NEUTRAL SCREW JAM IN COPILOT'S TRANS MECH 
AUTOPILOT ROLLS APL 40 DEG LEFT SEVERAL TIMES R&R WORN BAGS IN AIL QUADRANTS 
A/C YAWED AT, THEN JUMPED LEFT AFTER SNAP NOISE UNKNOWN 
LEFT OUTBD FLT SPOILER FULL UP R&R FLT SPOILER ACTUATOR 

851124 I 300 AT 35K, Y/D KICKED ONCE R&R AUTOPILOT ACCESSORY UNIT 
8511271 300 ATFL330,Y/DKICKEDFULLONCE R&RAUTOPILOTACCESSORYUNIT 
8 6011 0 

1

_ 300 _ AT CflZ,_9_i'J ~l)"Iq.,_U['J~C_tl_ED _!.EFT, THEI'J_f!IGHT TURN ___ CHA['.JGED Y/D COUPLER, ~'B~~ECC 
860123 _30D__ CLI~BI~-~ THRO(JG!-J15K, Y/D DEFLECTED FULL LEFT __ REPLACED Y/D COUPLER 
860127 300 _ ATCRZ,AIRPLANE EXPERIENCED ONE STRONG KICK_._ REPLACED AUTOPILOT ACCESSORY UNIT_ 
8 6 0 31 7 Y /D KICKS WHEN TURNED ON - RUD PEDALS PULSE R&R MAIN RUDDER PCU 
860409 ON DESCENT, Y/DWENT FULL RIGHT AND STAYED R&R Y/D COUPLER 
860420 300 AIRCRAFT HAD UNCOMMANDED RUDDER MOVEMENT R&R AUTOPILOT ACCESSORY UNIT 

. . .. ---- ---------.. . - . . ---- --

Jl6q~_2D_ ___ 30_9_ UNCQMM '(AW_rv_1_9.Y_Erv1_ENTIIV_f:II~Eir\j(.;_R~y.t. NP ON T-VALY~, ENGA(31::, SOLE:NOip,_AND LVDT _ 
860604_ 3Q_Q__ ~T 1000 FT AFTER T/0, APL__ISICK~(~!S_~Y/[))_ __ (.;~P~q~f!l)DP(:;l)g_I3AC_~ED- E3_ HY!J LO~I_ 

_8_6()_BQ_§__ -~---~ ~J_35K CRZ~UTO~ON_,_~l'_LYA\AfE:[)1RO_!,~E[)_~EFT ________ _ 
860814 300 IN_C_~Irv_1_B_~T ~3_.5~. "_lJf\J\Y!-\t-.JIE::[) H '{AW()CCUF1f1Eg__ . 
860819 300 RUDDER TRIM RAN AWAY TO FULL RIGHT R&R RUDTRIM MODULE 

- - . --- - ----·--------- ----- -- --- ------- ----- -· -------
860 B20 ___ 3_00 __ Ut>,J_COJ.tl_RU_D MO'>J'E:_rvl_Et-f!"______ __ ___ _ ________ REPLAC:ED K17 RELAY (Ef'J_E_B§gl::§_'{/0) 

SB0926 I . 200 ONDE~C::~N_T, '(/D KICKED FULL LEf"TTWICE REPLACED Y/D (COUPLER?) 
861 022 200 Y/D RAN AWAY AND JAMMED FULL RIGHT R&R Y/D COUPLER 

- ---- --- -------------------- --------- -
861102 200 RANDOM AILERON KICKS WITH AUTOPILOT ENGAGED MULTIPLE PARTS REPLACED 
------ -----------------------

8 611 2 1 ON AUTOPILOT, AUD TRIM RAN FULL LEFT R&R RUDDER TRIM SWITCH 
670114 I. 200 - ALJTOPll:_OTTRANSIENTS ~-KICKS IN ROLL MODE- LOOSE CONNECTOR TIGHTENED ON INPUT 

_8_7§2-2~oJ__=?..a.9_ Arj?I<FT-~ ~.IsPOi~Efl~g_-tQMo_i=i~~::.~IE:f\J[)_~D ·:-~- :~~- ~~FE~_ wiRE Fo_UND_IN c~:~EcK v_A_L:i_~ __ 
_ 8X()~Q~ _3_Q_O_ Qr-J_AUTO'=-!LOI,_El_l)D TRIM RAN J\Wj\X__I_9_§_Uf'!!T§.!:_~FT SYSTE_M CHECKE)OKOr-JC~R()_~~D 
870408 300 FULL Y/D DEFLECTION · PILOT TURNED OFF Y/D- ALL THEN OK 

- -- ----·--- -------- --~------------------- -- -------------- - ·-- ·-- - - --------~- ----------------
8 7 0 4 2 2 3 0 0 AIRPLANE EXPERIENCED RUDDER KICK A&R AUTOPILOT ACCESSORY UNIT ----------------------------------------------···- ------- -------------------- - - --- ··-· 

871 006 300 ()NAUl"()_PI~()_:r, RUD TRIM RAN FULL LEFT TRIM RECENTERED_~ NO FURTHER INCIDE 
671014 300 IN CRUISE W. AUTOPILOT ENGAGED, Y/D KICKED UNKNOWN -------------- -- - ----------~---------·---------- ---- --------- -------------------------- ---- ----··---------
8 8 0 1_0 5 _____ 3 0_()_ f\I.fRUif?S__2 C,[I.SE_~ ()f_UtJg()_M J2t,JQQEf1 TR_Itv1 _ _r.1()TION_ Uf'JI\N()Vv_'N --- -
880106 300 IN CRUISE AT 10K, RUD WENT FULL LEFT- OK Y/D OFF R&RAUTOPILOT ACCESSORY UNIT 

-8 8ofo]J -3 o 6- AuDTRiMsi-l:TcK"~f..usi!J~yic(gr\JfolvETO RIGHT ___ f'!IJ.RB~t>TFIIrvi ~i[v_frcH,_MAiN F\\JDr:_~ _ 
880205 j 200 FULL DEFLECTION Y/D ON ROTATION R&R Y/D COUPLER 
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737 SIGNIFICANT ITEMS REPORT SYSTEM (SIRS) EXTRACT (1970-94) LATERAL/YAW UPSETS 

DATE .I MODEL I ........... -CIRCUMSTANCES 

880411 j 200 EXCESSIVE YAW~ AIR Tl}f1NE3ACK PEI'JDING 
880613 j 200 VIBRATION IN RUDDER 
880714 i 200 WHENAUTOPILOTENGAGED,RUDKICKEDLEFT 
881110 ) 200 RUDDER VIBRATES. STOPS WHEN Y/DTURNED OFF 
881129_ I 200 HARD LEFTBANK WITHAUTOPILOT IN cws 
890201 j __ 200 __ SEVERAL R[;:P(l_RTS OF flc/C VIBRATION/SHAKING 

_ 890211 __ j 300 ON AU"CQF'I~OT,AILE_RONS KICK PERIODICALLY 
890705j 400 SUDDEN_Ng_YAWANDBA~!SDUERUNAWAYRUDTRIM 
890829 200 RTO DUE UNCOM Y/D KICK ON TAKEOFF ROLL 
891112 200 ·- L!f'ON FLAf' f3ETRACT, N_G_ Yf!,WED SHARPLY L&R 
900110 300 NC TAKEN OUT OF SERVICE DUE YAW OSCILLATIONS 

- - ·- - ·- --- --

MAINTENANCE ACTION 

R&R MAIN RUDDER PCU Y/D T-VALVE 
R&R MAIN RUD PCU T-VALVE 
R&R MAIN RUD PCU, Y/D COUPLER 
R&R MAIN RUD PCU- NO DISCREP FOUND 
R&R Y/D COUPLER, NP ACCESS UNIT 
R&R AUTOPILOT COMPUTER 
R&R MAIN RUD PCU 
R&R Y/D COUPLER 

900205 300 ONCLIMBAT13K,RUDTRIMRAPIDLYWENT5DEG R&RRUDTRIMMODULE 
__ 900_t_(l6J ~~QO~- Cf'I~RE~QBT~RQI'J~()f..lR:QQ_Tf11M_l:k~LJ_f3§1()_i"J .. -~~- - - R&RRUDTRIM SWITCH_ A_f\JD MODU~_E:_____ _ 
~~0 03 Q~~--~ C_REyY REPO~RTS_L,!I'J_QQ1\1_RT RUD TEJJ.f'1.. __ . ________ _l'l_~["LJ\S::f::D Rl}[)QE:f'l TR_II\Il_~~ITQf:! ____ _ 

-:~~ i~-6-t--~ ~ ~\~~~~~:N~BEbL!C{r~~~~ 6~c~&t~~~----- i661TEJ?F~~~~~-~~DRD6uTRIM~ACT MTG- . 

·:~~ ~- ~~n -~i~fg -gt~~~~%~~~~~~Rf~5g-¥~?J~~~6~~~~&~'~;~~w~ ~;~d~~c:~b~~~~~E:~~~H---=-~ -
9o11 c>s~1-=-2oo __ rv1_AlN Ruo P~_u-cr~L"vft.i_v~~F"FiozE:N-ouEcoFIRos!Or{= RErL:AcE:ovALvE________ -~-- --

9 1 0 1 2 4 _L 3 0 0 ~- L!N<:;_(JM _L_E_F!f1()l_L AFTER ~l}JOPILOT ENGAGEMENT ___ UNKNOVVN . 
_9..!_Q_1_?~]_2_Q_O NC~REOL)!RES_?_U!'IJ..l~OF_L_E£I__,<\I_~If'l.IMJI..!_CFI~- .LJ.f'J~VVN . .. __ _ ______________ _ 
910305 ! 200 NC YAWED/ROLLED VIOLENTLY TO STARBOARD R&R MAIN RUD PCU 

)1_o)~11_]_?~(J __ ~I._G_f'I?J'!!J.SH()fiE:D~FYiL~E_h~~i=Iif¢l!9~1'J--. == R"&~iVIAiNRUD F>cl.J~ RERiG -Rupsys-:--~-- · 
91 0401 I 30 0 RUD TRIM WENT HARDOVER IN CRUISE R&R RUD TRIM SWITCH PANEL 

=9_1_()_I~~CsJ:l-o 8J3RuEf Ruo ~oJi9J'LWJrH~8i=)B~~~~-~~§1_Q_Ns_: vt:Q~o Q~Ki-iliMi · · _-· -· --- -:_-=---_ -~= _:__: __ 
91 0 60 1 2 0 0 "B" AUTOPILOT INITIATES UN COM BANK R&R ROLL CHANNEL ------------------------------------ --------~---- -- ·---------- ----- .. ·---··· ·- ---- ------ -. ----
910613 200 NC WANTED TO ROLL AT- TOOK NEAR FULL LEFT AIL R&R MAIN PCU Y/D T-VALVE ------------------ ---------------- ----------- - ---- --------------
910712 300 ON T/0, EjUD[)EN RTYA\N ANDPEDALMOVEMENT R&RY/DCOUPLER 
910726 200 AT V1, CAPT FELT A ''KICK IN THE RUDDER" NO DEFECTS FOUND 

··- --- ------····· . . -
9 1 0 9 0 3 3 0 0 UN COM ROLL ON STANDBY FLAP EXTENSION UNKNOVVN 
910904 300 OSCILLATING YAWING MOTIONS R&RAUTOTHROTTLECOMPUTER 

:-:~-~~-~~-~Y ~~\Q!s~f~~~~:J~~8~~~~~!c~;A~~~----- ~tl%~oc0~~~~~w p~·~;~===== 
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@ 737 SIGNIFICANT ITEMS REPORT SYSTEM (SIRS) EXTRACT (1970-94) LATERAL/YAW UPSETS 

DATE I MODEL I 
: - - I 1" ------------- ---·------- -

CIRCUMSTANCES 
-~--------------------- . ----- ----- MAINTENANCE ACTION 

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

920108[ 200 AT_1500fT~GL,A/CYAWE[)!?HARPLY R&RY/DCOUPLER 
920212 200 ON FINAL, RUDDER WENT FULL HARDOVER RIGHT CONDITION STOPPED WHEN Y/D OFF 
920212 200 Y/DABRUPTLY MOVES RUDDER JNTERMIITENTLY UNKNOWN 
920331 200 LARGEAIC ROLL DUE UNCOM NO.1 SLAT EXTENSION R&R STANDBY HYD SHUTOFF VALVE 

! 
920529 I 200 AFTER T/0, A/C EXPf::RIEN(;EDVJOLENT SH~KING __ . R&R RUD PCU Y/D T-VALVE 

I 

9206171 RUDTRIM RUNAWAY TO 12 DEGREES_RIGHT R&R RUDDER TRIM SWiTCH MODULE 
920629 300 RUD TRIM SWITCH RAN FULL RIGHT REPLACED RUDDER TRIM SWITCH 
~92-0io9J- -- -- JN-CFiZJ\-=r..f~-316:-v/D-WENT FULL LEFJ_________ ------ R&R AUTOPILOT ACCESSORY UNIT 

920801 [ 300 AT 800FT AFTER GEAR RETRACT, A!C HAD SEVERE Vi R&R MAIN RUD&STBY PCUS, Y/D COUP 
920804 j LATERALAUTOPILOT JERKED DURING CRUISE .. .. MULTIPLE COMPONENTS REPLACED 
920809 \ 200 AJC ROLLED VIOLENTLY LEFT UPON FLAP RETRACTION CABLE FOUND OFF OF PULLEYS 

_ 9
9

2
2

0
0

8
9

2
0
0
8

_1 _3
2

0
0
_
0
0_ AU_frN .. C.EORMTR/OE,SHP_f\

0
_ RNDSOE __ SVEFRROYM/DTIHNEDYU/DC!OSDYSDTUETMCH_ f30LLS_ __ R&R Y/D COUPLER 

R&R MAIN RUDpCU,AUTO ACCESS UNIT 
-92 o~h-4- ---4 ()6 ___ A-"HUr•iP~'-JNRUD rcuf:uNC-TEST ----- --------- ---- · UNKI\OWN 

-9 io-924-1 5-o o- /\r-11f<.25oi<l's~Aufo-oi\J~C.A:f:l8E:oufc~-iRol.Ls_____ MULTIPLE coMPoNENTs REPLAcED 

g 21 011 j_ _ _2 -~-~-- Q~_,O,_l)IQF'!LQTc.lJNQ()M fljJLL OSCJ~~TlCJNS___ _ _ - · M~JLIIECE COMPONENTS REPLACED-- -----
9 21 0 2 0 I 2 0 ci UNCOM ROLL LEFT, THEN RIGHT WITH OSCILLATIONS R&R AIL FORCE LIMITER, CWS TRANS. 

_ 92_}_0 2X ~--- ?_O o= Qt-fAi.ifo~ib_q:r: U_N_<::OM_flO~L 0~(2_1~-~fic:)_~~--: _ ~~~-:.._ Ml)LTIPLE (;OMPONJ::~T? REPLI\(2ED __ ~ __ _ 
9 21 0 2 9 2 0 0 Y/D WENT FULL OVER LEFT/RIGHT ON THE GROUND R&R Y/D COUPLER -
-92-1}o4~~~~200 =: l.J(-,fcc>M J'lUD-E1c:)vE:~I.:Nf/~18_1.:s-FI.:Lii~ RUD-P~D/\~_s~-: R&R MAIN RUDDER PcLi- ··--- --- _ ··• 

9 3 0 1 0 4 I 3 0 0 FL T CONTROLS CHECK FINDS RUDDER BINDING R&R MAIN RUDDER PCU 

=-9-~-o~~2~sJ 2=o": 6_-1 ft:Tf_L:_35.Q.~uToPIL,of}_r-.~g~§EQ.}iEAvv [QoogR::::~Q!:-.!-: FLT~oRMJ\L';'/HJ::~ 'oD}LiRNEo or:,= _ · 
930225 I 300 RUDDER TRIM RAN TO FULL RIGHT . UNKNOVVN 

)-3-~iJ~?_}=1~0_0~ ()~~(:;~~~. A!C-ROL_L~D-1gi=T --~--~=-~-~~-~~~:_-_ __ _:__~~=-~ f'l_EPLACED BROKENi\BSA-1 CABLE 
93_03_1_§_j _ _10Q __ '(/DJ_<ICKS -~EF_"I:Jt:'J.FLI§H_T_ __ __ _ _ __________ LU_BED MAIN RUD PCU AND BUSHINGs__. 

-:~~~~~+--~6-6- ~~~~~~gr~:-~0r~~;CE~T~~~f-Fi~ISE ___ ~- - ---- ~~~: ... - --- -

-=~-~:~.~~~=-:~~~-~~= ~~~~~~w~~~~~;J:i~~~CROLL~ED_R~(3HT!LEFT:-= ~~~~OLENOI~ E~(3,0,(3_~_'!_ALVE_ -

~!g~!t~ ;~g- ~~!~:~!Q~~J~~~kBi~fi~!~:r ~~~~~SRE~LA~ED = 
930822 1 200 AS A!C DESCENDED THRU 29K, Y/D WENT FULL LEFT/A REPLACED MAIN RUDDER PCU 
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DATE 

737 SIGNIFICANT ITEMS REPORT SYSTEM (SIRS) EXTRACT (1970-94) LATERAL/YAW UPSETS 

MODEL CIRCUMSTANCES 

---

200 - ATFL200, 2~0 KTS,Y/D WENT FULL OVER 
AT CflUISE AT 33K, A/CHAD 2 ABRUPT YAWS 
FULL Y/D DEFLECT AT FL 230 AND FINAL (1000 AGL) 
ON DESCENT, UN COM FULL Y/D INPUTS 2 TIMES 
FLT DIVERT DUE TO SEVERE NC YAWING -- ----------------- ---. ------------- -- ---·-·----~-

. Oi'!_T/O,U~CQMYAW LEFT 
Y/D WENT FULL LEFT ON T/0 ROLL AT 100 KTS ----- -- ····-· ------. -.-- ... --- .. 

3 0 0 REPORTS OF RUD KICKS - - ---- ---- -·- ------------- - - --- --·-- ----
300 IN Clllv!_E3 _AT 4500, 240 K]'"S, Y/D KICKED 

MAINTENANCE ACTION 

R&R Y/D COUPLER +.OTHER COMPONENTS 
R&R RUD PCU Y/D T-VALVE 
R&R Y/D COUPLER 
R&R Y/D COUPLER 
R&R Y/D COUPLER, PGUY/D T~IJALVE 
R&R RUD PCU Y/D T-VALVE 
R&R Y/D COUPLER, MAIN RUD PCU 
UNKNOWN 
NORMAL AFTERCREW TURNED OFF Y/D 

DURING DESCENT AT 170 KTS, UNCOM RUD DEFLECT. R&R MAIN RUD PCU .. . 

AT CRUISE, AIRPLANE WAS JOLTED HARD RIGHT . R&R AUTOPILOT ACCESSORY UNIT 
CREW REPORTED UNCOM RUDDER INPUTS R&R MAIN RUD PCU ---- .. ----. -- --------------------- -- ---- --- - -··--

DURING T/0 & CLIMB, SEVERE YAWING WAS FELT R&R Y/D COUPLER 

=-94oJio3 1-g)o IN CRl:JJSEf.T Fi..ifl_g, RECE_IV_rf_r?~-~!iUDD~_lflfJP_U_TS fl~f'l_Y/[)-~OUPLE~:-~ ~~=~:-=-=~==-~ 
_ 9 4 09_osJ 3 _f2_ 0_ '{I_D_f\~f'l_~J_L Y~()~ES f=IU[)[)ER E3~C:t< &_f.()flT!:! . ____ R&RY/D COUPLER . ______ ... __ _ _______ _ 
_ 9_4 09_12 j _3 0_0_ Qfi_DE_§_C~fiT_,__..yg flO_LlE_[).YIQ~EN_T~Y_ f=IIQJ:iT ....... __ .. __ fi&RMAIN R_Up_r:_cy _ _ __ 
9409161 500 ON DESCENT FROM FL060, Y/D KICKED & OSCILLATED UNKNOWN 
~9~Q~.9- =~oj -- 2.~~~LA!R-AT~9~tt_JJ_Nc9~f'li flQp[)]:-FIJ_I'Jrut- _--~---= f=l&f'IMAIN R_uo Pcu ~- ~-- _ 
941024 200 INTER RUD KICKS IN CLIMB OR TURN- NO PEDAL MOVE MULTIPLE COMPONENTS REPLACED --- -- -- - ---------------- - -·-·-------- --- ·--- ---------- - ... ------·. ------~---- ···-- -- --- --
9 4 11 2 3 50 0 FREQUENT UN COM RIGHT TURNS ON AUTOPILOT UNKNOWN 
941'124 500 UNCOMSHARPRIQI-:JTTURNSWil:tJ_AUTOI"__LOTO~_U_N~_ _ _ _____ _ 

_g_411 2 9 _____§_Q_Q UNCOM RIGHT TUf'lNS WITH AUTOPILOT ON ________ B_E_f"_AIR£:[)QQf\J~EC:::_l:Qf! TOi'J().?_ DADC 

·-·---_ J-~==--= =---===-: .. ·-:.:~=--~==~==-~-=~-- ·- ..... ---··· 
-------. ------~ ------~--- -------- --- ------------------ ... -~- __ , __ - -- --- -

NO, 1_ Tljf:SE_ E\fEt-:JTS_ ARE_E)(TRf\C!ED_FROM §lA~ [)AT f\, PERIOD, 1970-87, REPORT DATE 10.11.94 
N0.2 THESE EVENTS ARE EXTRACTED FROM SIRS DATA, PERIOD 1988-94, REPORT DATE 9.22.94 

No.:3:r8g?~EVE_~T~ A§[1=8!!'i~(:;T~·[)_FR_Q_&{sl~sj:i~t~,:rERIOD-1 9aa:9~( REPOf=IT DATE 10.11.(Ji 
N0.4 THESE_E\{ENT§_AR~ __ E)(Tf=IACTED FR0fv1_ SIRS D_A Jl\1 PERIOD .1970-_84,. REPORT DATE 1.4.95 
N0.5 THESEEVENTS_Af'\E_§~TF\_!\CTED FR_()tvi_?IRS DATA~_!='J::AIOD 1985~~!,HEPORT DATE 1.3.95 
N0.6 THESE EVENTS ARE EXTRACTED FROM SIRS DATA, PERIOD 1988-94, REPORT DATE 1.3.95 
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Aircraft Model: 737-200 

Date: January 27, 1974 

Information Reported tQ Boeing; The flight crew reported a "hard" right 

rudder at 100 knots on touchdown. The brakes were used to maintain the aircraft on 

the runway. After the aircraft stopped, the yaw damper was turned off- with no 

effect on the rudder position. System A was then turned ofT- with no effect on the 

rudder position. System B was then turned off· with no effect on the rudder position. 

The rudder subsequently "released" for no apparent reason. There was no mention in 

the report of any attempt by the flight crew to neutralize the rudder by opposing 

rudder pedal input. The operator's investigation reportedly revealed that this condition 

was caused by a ihot peening ball, which had not been flushed out and had migrated 

into the servo valve. Upon disassembly the ball was foWld sheared in half. The shot 

peen ball caused the pilot valve to stick in the open position signaling the rudder to the 
.o 

"full" right position. The Wlit was given an intensive cleaning and inspection and 

returned to service. The operator reported that ball peening was accomplished prior to 

chrome-plate repair ofPCU. Repair procedures were changed to eliminate the 

possibility of contamination. All PCU's repaired during the period when 

contamination was suspected possible were recalled for inspection and cleiUiing. 

.. 



DATE 

1.27.74 

------------ ----

10.30.75 

11 .8.90 -- .. ---------

• 

SIGNIFICANT ITEMS REPORT SYSTEM (SIRS) EXTRACT ON 737 SERVO CONTROL VALVE DAMAGE 

MODEL PAGE DESCRIPTION 
·-------- - --·--

-----·- ·------···-·------- ----------·-----------~--------·------·----- ---------------

209~ 9 EVIDENCE OF SHOT PEEN BALL CONTAMINATION IN MAIN RUDDER PCU SERVOVALVE. ·------,--·--~-------------·------------ ·------ . ----------···-·----- -- -·- ----------·--·-· ·-·-·· ---

SHOT PEENING WOULD HAVE PRECEDED CHROME PLATE REPAIR . 
------··- -- --- .. ------· 

. -

UNK 9 DURING MAIN RUDDER PCU OVERHAUL, BALL PEEN REMAINS FOUND IN DUAL VALVE ----- .. -

AND CLOGGING UP A PORT HOLE OF SERVOVALVE ----------- -- --------------- ·- .. ------ ·------------- - - - -

---· ----------------- --------- --------------------------- . - ------------ --------
200 1 6 _[)\d_RI_N~_~_£\I~_f3_L)r::JQE_f3__P_C!J_QYE13_HAUL,IjEA \JY CORfiQSIQN_ti}\D ffiOZEN/~E:I~_ED __ ------------- -- - -- --- ---- --

THE MAIN CONTROL VALVE PRIMARY SLIDE IN THE NEUTRAL POSITION -------------- ···-------- ·-------- ____ ._ ______ --
TO THE SECONDARY SLEEVE. 

J 

' ) 
c 
c 



Dual Concentric Hydraulic Control Valves 

·~-,,~,..,.v." 

AlP Models Valve Elevator (Val. i P CU PiN L___.----+R.:..:u:.::d..=d.::.er,_-'-('V.:.:a:.:.l.:.:../ _;P_:C:..:U::._:_P.:.:/NT'~).__ ______ -t.:.:A.:..:i l.::.e rc.:o"'n'-.l.:('V:..:a::.:i.c.-/~P-=C-=U'--'-Pr/N.:..t~) ______ ----l 

Make Ma i nli n board outboard Main/upper lower Main/inboard outboard 

Parker NIA 60010-5001 through 5007/60000 . (1 0·60815' NIA 

(Sing_!~ 

65-44761 

65-44761 

thro.ugh 5007 I 65-44861 65-44828 -1. -2 I 65-44 761 

throusb__§007 I 65-44861 65-44828 -1. -2 I 65-44761 

th~h 5007 I 65-44861 65-44828 -1. -2 I 65-44 761 

--·-- ------------------- ----------j----------t-------1--------1 

_74_7_-S_R ___ ._Pa::..:r-"-k"-e:r ____ F9_3::.:6:...:1-=0'-'19:.:3:-=6..::.0.::..0 --------- -------------------------- ---'I:-:3.::::82::::2:.::0.:::00::...J.:(N.:_:W_::L:=Ll_t-_:.:/3::.::8:.::2=.20::.::0:.::0:..c(c.:INc:.W:..:l:L-)-+---------I---------I 

747-300 Parker 93610/93600 
----t-'-"--'~--'-·'-"-';_:__ ____ - - .- _______________ , __________ :...:/3:.::8-=-22::cO:.::O..o.O_,(.N:...:.W.:.:-=.L)L__I----'/..o.38~2:.::2c:.O.::.OO:....-"-(tN.:..:W..:..l:tL)_t---------t--------l 

747-400 Parker 93610/327400 ------------- ·----~--------- ----~------------·-····---

I 
- ---·---------------- ---------------\---------- -·---------1 

------- -. --l- -- ---

7 5 L.?_O_Q_ I 
-- -------- ____ \_ 

Nil\ 

... --·- ------ -· ---------------- .. ---------------t---------1------------l 
N/ A NIA -- -- ---- - -- -·------------ ----- ------------------tC.:.:..:..:'-------f---------1 

.. -------------------·-----.. ------l--------f-------i-------1 
767-200 NIA N/A N/A 

767-300 N/A N/A N/A 



© 
MINIMUM PILOT FORCE AVAlLABLE AT CONTROL VALVE SUDl:: 

737 RUDDER PCU 

Primary jam 40 lbs min 
Secondary jam 40 lbs min 
Dual jam 40 lbs min 

7-sl ELEVA TOR PCU 

Primary jam 6.771bs min • 
Secondary jam 861 lbs min -
Dual jam 861 lbs min ,..._ 

7rl AJLERON PCU 

Primary jam 6.77 lbs min * 
Secondary jam 1091 lbs min *" 
Dual jam 1 091 lbs min •• 

~ Pilot can maintain control after worst case sjngte jam via the ad}acent PCU 

** Determined by force for temporary application per FAR 25.145 

• 




