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On September 8, 1994, at 1904 Eastern Daylight time, USAir flight 427, a Boeing 737-
3B7 (737-300), N513AU, crashed while maneuvering to land at Pittsburgh International Airport, 
Pittsburgh, Pennsylvania. The airplane was being operated on an instrument flight rules (IFR) 
flight plan under the provisions of Title 14, Code of Federal Regulation (CFR), Part 121, op a 
regularly scheduled flight from Chicago, Illinois, to Pittsburgh. The airplane was destroyed by 
impact forces and fire near Aliquippa, Pennsylvania. All 132 persons on board were fatally 
injured. 

D. DETAILS OF THE INVESTIGATION 

On March 7 through 9, 1995, the systems group members noted above met at the Parker 
Hannifin facilities in Ogden, Utah, to perform a detailed dimensional examination of the accident 
airplane's main rudder power control unit (PCU). The detailed dimensional analysis was 
conducted on parts and areas of parts determined by the group to be critical to the operation of 
the PCU. 

A dielectric/insulation resistance check of the PCU was also conducted. The PCU passed 
the dielectric tests. Test results are included as Attachment 2. 

The PCU bypass valves w~re tested and were found to operate normally. Test results are 
included as Attachment 3. 

The group determined that there were no significant anomalies detected that would 
adversely affect the operation of the PCU. 

The group also examined and operated a PCU mounted in a test fixture to examine the 
effects of binding and/or jamming on different points of the external input mechanisms. Several 
non-standard tests were conducted to demonstrate operation of the PCU to the group members. 
This examination was recorded on video tape. 

2 



1. 0 Details of dimensional inspections 

Prior to dimensional examination of the components, the systems group defined the critical 
l!lleas. fOF examination. and. identi.fiet:l them b1' ma.dcing. the engineering. drawings. The. dimensional 
eJ~:amination dld' not include e¥~ dim.t:nstQll. Q~ th.~ engin~ring. d!;a,w.irrg, aniy:· those: cteiined: by· 
the systems group. The data sheets used to record the dimensions are attached to this factual 
report as attachment 1. All noted drawing tolerances are for new parts and do not account for in
service wear. 

Mr. Harby Gogna of Parker Hannifin-Ogden performed the measurements of the PCU 
components at the direction of the systems group. All measurements were within drawing 
tolerances for new parts for the following parts. 

Part #/Dwg Chg!# of measurements Part Name 

69-35606/A/8 

69-35614/B/2 

69-35566/E/7 

69-3 5 567/H/8 

69-35601/B,G/8 

69-22760/A/1 

66-22825/B/6 

69-35602/C/14 

69-35563/D/1 

60164/A/5 

69-35611/C/4 

59174/K/1 

59188/D/l 

Guide-Spring, Double internal summing 

Cap-Detent, Internal Summing 

Crank Assy, Valve Input 

Lever Assy, Summing 

Crank, Redundant Valve Input 

Pin-Detent, Internal Summing 

Guide-Spring, Single Internal Summing 

Lever Assy, Primary 

Link Assy, Valve 

Roller Secondary, Slide operating 

Sleeve, Yaw Actuator 

Cap-End, Mod. Piston 

Diaphragm, L VDT Transducer 
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The following components had measurements that were outside of drawing tolerances for 
new parts: 

69'-J56tz/B' Piston; VD Actuator 

Four of five measurements taken were within drawing tolerances. 

1. The dimension for perpendicularity with datum A of the hole defined in drawing 
section A-A was out of tolerance. 

69-35604 Lever, Secondary 

Nine of ten measurements taken were within drawing tolerances. 

1. .050 x 45° chamfer (3 places) was measured as .038 x 45°. 

69-35607/B Segment, Cam 

Ten of twelve measurements taken were within drawing tolerances. 

1. .2502-.2504 dia. hole was .2508. 

2. .3122-.3123 dia. dimension was .3120. 

69-35605/B Segment, Walking Beam 

Eleven of fourteen measurements taken were within drawing tolerances. 

1. .8749-.8750 dia. dimension was .8747. 

2 .. 3122-.3123 dia. dimension was .3119. 

3 .. 2502-.2504 dimension was .2505. 

69-35613/B Fork, Centering Summing Lever 

Two of four measurements taken were within drawing tolerances. 

1. .4505-.4510 dim was .4514 

2 .. 2502-.2504 dia. hole w.as .2506-.2517. 

65-44863/T Manifold, Aft 

Fourteen of eighteen measurements taken were within drawing tolerances. 

1. Sheet 1, zone C2, 3.999-4.0010 dim was 3.9989. 

2. Sheet 1, zone C4, 2.999-.3001 dim was 3.0005-3.0017. 

3. Sheet 1, zone B6, 3.158-3.162 dim was 3.1562. 

4. Sheet 1, zone C3, 2.745-2.755 dim 
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2.0 Details of simulated binding/jamming tests 

2.1 Test Setup 

The binding/jamming tests were conducted using a production Main Rudder PCU, PIN 
65-44861-11, mounted in a.production acceptance test fixture. The acceptance test fixture was 
modified so that a production input control rod could be instal\ed on the PCU. The modification 
included the kinematic geometry of the input torque tube and the 'T' section structure near the 
input control rod (see Figure 1). Also, the external summing lever assembly, and the H-link 
assembly were modified so that the degree-of-freedom could be removed from each of the 
positions 1 through 4 shown in Figure 1. 

A yaw damper coupler was used to drive the yaw damper actuator in a closed loop 
configuration. The coupler could be moved to simulate the airplane yawing motion while 
monitoring the Main Rudder PCU output. No provisions were made to simulate the airplane rigid 
body loop of the yaw damper control system. 

2.2 Test results 

A loss of degree-of-freedom on the external summing lever did not produce any 
anomalous or amplified main rudder PCU output due to yaw damper commands. In two cases at 
positions 1 and 2, the feedback gain was increased and the output of the main rudder PCU, due to 
yaw damper commands, was less than 3° Jamming position 3 to structure ("J" section) or 
removing the degree of freedom at position 3, had no affect on the main rudder PCU output due 
to yaw damper commands. Jamming the input control rod to structure, such as the 'T' section, 
also had no affect on the main rudder PCU output due to yaw damper commands. 

For all of the above jam conditions, the degree-of-freedom was completely removed, and 
the main rudder PCU motion through the input control rod was not possible. 

Jamming the input crank to the manifold, or removing the degree-of-freedom at position 
4, caused the main rudder PCU to go full deflection. In this case the input control rod was back
driven as the main rudder PCU deflected. 
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3.0 Video Documentation 

Video documentation of the preceding tests was made and is attached to this report as 
attachment 4. Ihe following. is do.cumented. on video: 

Approximate Time Events 

0-2:09 New PCU in test fixture, setup, yaw damper coupler 

2:09-4:50 PCU operation with yaw damper input 

4:50-7:30 Yaw damper input and PCU operation by moving yaw damper coupler 

7:30-13:53 Simulated binding of center bearing on external summing link 

13:53-19:30 Simulated binding ofbearing nearest PCU on external summing 

19:30-22 50 Simulated binding of input crank bolt 

22:50-26:20 Simulated jams between input crank and PCU external manifold body stops 

26:20-27:40 Examination of scrape mark on input rod at J-channel (new test unit) 

27:40-30:22 Jam input rod against structure with yaw damper inputs 

30:22-32:28 View of input rod clearance with structure 

32:28-56:15 Secondary stroke flow test demonstration per Boeing overhaul manual 

) 2#£) I ) 

Gregory Phillips 
Systems Group Chairman 
National Transportation Safety Board 
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ilarker 
318/95 

PART NUMBER: .=.59::....:1..:..7 4.:.__ ____ _ JOB NO: REV: K 

TOP ASSY PIN. PROGRAM: ..:..7:::.:27..:..:.,7..::.;37~--

'· LOT NO· BIPDIM ACTUAL DIM· ACG REJ· 
1 PC .025 +/-.005 .024 X 

i 

: 

I 
I I 

! 

I ; 

I 
! 

I 

! 

t-f 



(f) ... ____ ilarker 
3/8/95 

PART NUMBER:-=.:59:...:.18::..::8 ____ _ JOB NO: ------ REV D 

TOP ASSY PIN. PROGRAM: 

SERIAL NO LOT NO BIPDIM· ACTUAL DIM· ACC· REJ· 

1 PC 1.003 +/-.005 , .004 X 

I 

I 

i 

' 



® Parkl!r 
318195 

PART NUMBER: ..::6.::...9·..:::.:36:;::6-'-'12::.._ ___ _ JOB NO: REV: B' 

TOP ASSY PIN: PROGRAM -'-73"-'7 ___ _ 

SIN2377 LOT NO· BIPDIM· ACTUAL DIM· ACC" REJ· 

1 PC 1.623/1.627 1.625 X 
1PC 1.495/1 .505 1.502 X 
1PC 5.020/5024 5.021 X 
1PC 2 999/3 001 2.999 X 

.3124/.3125 .3125 TO .3127 X 

I 

i 
! 
' 

I 

i 

I 

!'.lag c 1 



PARKER BEATEA AEROSPACE GROUP 
CONTROL SYSTEMS DIVISION 

PROGRAM 
7'.3? 

PARKER MADE. Q VENOOR IIADE Q 

FIRST ARTICLE INSPECnON REPORT 

PART NAME 
LGvcR ,qra ......._, 

INSPECTED BY: STAMP 
IJ_ ,.,<f.--

51arker 
r DATE,~-.R-~5'" PAGE: ./ OF:/ 

PART NO. DWGCHG 
G=:J -asGo-4- c 

WOFI< ORDER: At;C.~ 
~N&'fi 

" P:Ait.RtCOMili!EJ£f;l u~1efl SERIAl< .NElli' N&JW-.SSEMBit'r Ra/ 
PI.JlCHASC ORDER l«l. UPDATE TO REV. .N~ cc~-3sca o3 

ITEU B/P LOC 8/P REO. ACTUAL COUUENTS ACC. REJ. 

/ /·~85 
/·G~--5 ¢ /•G8~8 [.Js]__ 

,Z /-3e>C/ 
/-,:;UJO.;'? /-300/ ;rs 

3 /•.:3/.5 
/·.~.5 1·.32.4 2rs 

4 ·~3 
•.a:;'/ As-Y ~~ 

.5 1·563 ::i:·0/0 1·5~7 2ft] 
c ·Oe>S MAX /1?/S 

As.n" ~;:~ •3t~~ 
- > , '""".JAL _G~ 

7 2· 3~'2 ::r- ·0/0 .IY31~ (:>! 
8 2'·7tP3 .2-76~8 Tcfs ..<:"'·7,;;7 
9 45 ... :.t: e."' 4.5" X ·0,"!8 rl»~; X • OSC' .:£·<7/0 3/>.:. ·0;?0 

/~ 46.8 ·4G4 l2rs •4,:;4-

. 

. 

......... -- J (..-



PARKER BERTEA AEROSPACE GROUP 
CONTROL SYSTEMS DIVISION 

PROGRAM 
7,37 

PARKER IWlE 0 VEI«JJR IWlE 0 

FIRST ARTICLE INSPECTION REPORT 

PART NAME 

8.&""6" Mb?\1'7"- C}qM 
INSPECTED BY: STAMP 

L-:.~~v ..S: Gb6"NA 

;larker 
I DATE: :f-8-85 PAGE:/ OF:/ 

PART NO. DWGCHG 
G~-35G07 cE 

WORK ORDER: N;C.¢ 
VENOORNAM& 

f.A.I.R.C.OMl'LEJE.I:,t, UPOATEcr SERIAL NO. NEXT ASSEMBL ¥ RBt/ 
PURCHASE ORDER NJ. 'UPOATE TO REV. Ge:I•-·35~.!:::!1 

ITEM B/P LOC B/P REQ. ACTUAL COUI.IENTS ACC. REJ. 

I ·.4495 •44~7 2fsL •4600 

.;! .,_,..,e:;os 
·..?o/0 ·,2008 (2fs 

3 ·.?so.t! 
·.;?504 ¢' •£508 (2fs) 

~ 

4 .2#~ /N ~;V6" ,w4w£ kL'P 2-u 
5" • .t:?-? ::&'·O.lO 

~ R 'TY.P ·12.5 _(2~ 
~ •/25=1'~/t) ·/.25 l2fsi R ?Y/' 

'7 .. 4..,3 
.. ~.,27 .,.yp 

-2245 
'2.248 I;fs 

8 M"" 
/Ce /4".3>'!Y 2rsL 7'Y/' 

~ ·298 ·,2988 -Gfs 
'..30;.! 

/C' .t':3:>..,.""3 
/·927 !·!JZ 2fsL 

1/ '/.5"2 ·/.5..? l;is ·.t.5G R 

1,2 ·3.~2.2 
·3/23 ¢ ·St:."' .2fs) 

. 

Ull\.111(1 --



PARKER BERTEA AEROSPACE GROUP 
CONTROL SYSTEMS DIVISION 

FIRST ARTICLE INSPECTION REPORT 

I DATE: 8-8-85 
PROGRAM PART NAME PART NO. 

737 .'?EG"M67Vr-.4/A.!k/A<t> &19M fQ!!;-3S<iSC5 

PARKER MADE 0 VEtmf MADE CI INSPECTED &Y: STAMl' WORK. ORDER: 

VENDOR NAME J!./A ~~'~ ,"J, ~A/A 
. f.AJ.Rt COWBI.ETE.[l UlllMalliQ. S£RW.,NQ. NUT AS$EMBL,Y 

~QRIJmNQ;. U,fi'O!I,Tl!itTEliRI!ilk" ~ ~ 

ITEM 8/P LOC 8/P REO. ACTUAL COLIMENTS 

I ·43/ 
•437 R ·4.~(0 

,3 '8749 
·875CJ¢ -8747 

.3 /·448 
/·4.52 1·4.50 

4 ·1.50 :*·0/0 •/50 

5 ·()75~·0/0 ·07'3.:') 

~ •3/2.2 
•3.!23 ¢ ·3//.~ 

'! ...::- c •t:JCJ.3 ·t::1003 

8 •/.:5'0 
.,-5G R ·/.% 

~ ·2502 •25~?4 ~ 
•.;2505 

/0 .1. B 'Oc?CJS •OOO/ 

/1 e c · ooz -rr-e ,·t!J~02 

1.2 '/9D5 ·/9.97 ·..;?ooo 
13 ·- A •003 'C't:'O~ 

/4 /·9.23 
/9.27 /•5-'..I!."i~-

. 

-

-·••"1• -

51arker 
PAGE: /OF/ 

DWGCHG 
@ 
ACe.¢ 

A~ 

-~cc. REJ. 

l2fs) 
ls) 

1 2fs) 
,;rs ~ 

l2fs ~~ 

~s) 
2r~ 

Js 
I fC>:J 2!" 

L21s}, 
;; 

...?~ 
I<I 

.2~ 



PARKER BERT&A AEROSPACE GROUP 
CONTROl SYSTEMS DlVISlOH 

PROGRAM 

I TEll 8/P LOC B/P REO. 

I 12·0.47' 

.. 4.5C'5 """ 
3 25CW 

4 2-5~~4 

FIRST ARTICLE INSPECTION REPORT ;Jarker 

PAGE: OF:/ 
PART NAME PART NO. OWG CHG 

rbR-t--~r~ .. wdO' .. <' L..ri1.>=71? G!:J-35GI3 £3 

ACTUAL COMMENTS ~cc. REJ. 

..,£!·(;553 ~is) -
·45/0 

''""-,So4 •2517 

2·:540 



PARKER 

• I IJ -.. rc'p FIRST ARTICLE TAPE INSPECTION 

TAPE PROOF 

Part # : '-.5- ~"'B ~ 3 Tape #: Operation: Drawing Change: A7v ~ I; -Job #: Date: S/N: Plannin~ Chan~e: 

~:rnspect:ed ar: Acr:: ~RE!l;:. 
- - - . --·-·- - -·-· 

LOC DET FT DIM HOLD® TOLERANCE ACTUAL ACC REJ 

J '/z /.C. . '?~"?:. . rs--:;,-
7S23 1(.%) 7'-/ ":;-

I % lo '2-2~ I~ 2.'1 0 Z3e 2_ 23'?1 .~') ·,:--., 

l/% 
;Z. 7~>- "" t-6 2 -r-,r;. . ~. 

2. 7'1~" 2- 7t.!t:t7 I-.,: -,,r 

;o/3 LD 2 ~27 
2.!tlZ 7 
z. ~2_::,- 2. ?260 

. :,. 

'--

I. o/'3 LC< t.tzs- I/(; ZT 
I62S:s- a. 

1 f.zi) '( ;-) 

l c/ 1£ 'I ccc, - ;'-' :t:;~;s;P 1/ /Z 

I Si2 ~c 4',oce '1, fX>iO 
{ r.-~~ 3 9?8'7 ~;' I· 

.zj 

I ~I Ire 3.C:C'0 
50DI 

? ooo:;;-- 3. oc; 7 
v.~ 

2. 4-'i''j' ---

I .B/s- to Z,238" 'f-.23k 
i2Z.if0 2 ·;!..3.6 

.;> 

~ 

/ %' LO 2- 7~'lS 
2 ?.>~--

2.7~0 
' ~J 

-2 '7"-/.S-
.. ... 

I~ t.v .3./6D J~b~ {'HiJ 1-r.~C/1~ J 7' ·'> 

./..>-:8' 3 · /.5t; Z 1"' rJ../ SJ?:1.:r 7 '<../ 

;.84 /.0 2~ . "'' 1!'0~ 2 7'/'fNf 
.... vv .z 7'/tr \: 7' 

I Y9 fc j. '{.;;J'"'C ~: "--tt a /. t-/7''fj·- ~-
.;JSZ. \ ,"_ . 

x./ 

) C/9 l8.GC) 7?5" 7tfy:>-
v 

lf'C ~-
g't'l;;!.. . ; . 

I/ 11/ts ~ ,f/3 
YIZ , (/lz.s-- 9/SZ -~ ~HI ' 

Form ####-## PAGE 

"31 



PARKER 
/J7,0N;r1Jt...!) /)P/@J FIRST ARTICLE TAPE INSPECTION 

TAPE PROOF 

Part #: ~)- ~f'J't-IG.- Tape #: Operation: Drawing Change('"'""~~ 

Job #-~ Date-: S/N: P.lanning: Change: 

Inspected B.y: ACC: ~ImJ: 
LOC DET FT DIM HOLD@ TOLERANCE ACTUAL ACC REJ 

it% C2 p.v /.575" j.S7b IV c r }':fO tr:. Ill ( tv or-. 111 v:l) 
/.s?L/ i .. s76o 1. 5'7.5-J '"'--, 

2 Y:z {,2 w ~,27-S ~Z77 
2:Z?~ 

If~--~: I 

2 273 ·~ 

I 'UJ .!>13'1 PI /.17~ /17'8: /.1790- j,fTti 
/ .: .. 

1/. I RC 
\' ~ ~ ~ 
~ .... 

I Aj3 3j:t/ P! f.'{'(%- 1, ~rv-; /. '197?--f. '?'« !5COC 
~_,-, 

1/.~~c. 
.. 

-

. 

Form ####-## PAGE 



Attachment 2 

3) 



t::JCH j i:::::;,~i._ I IRVINE • CALIFORNIA :~::~r 

PROCEDURE 
PART NO: SERIAL NO: VALVE 

65-44861-
IBM NO: PART NAME 

RUDDER ACTUATOR P.C.U. 

TEST REQUIREMENTS 

20 'LOW PRESSURE NO EXTERNAL LEAKAGE IN Z HOURS. 

; :r.:.EJU<.l\G.Ii 
f-• _, ' ---
21 FLUSHING F!.USH' AND" PILI:: WITH: BMS ~-,l.l 

FLUID. CAP PORTS AND ELEC. 
RECEPTACLE. - -------. 

22 TEST INK STAMP BODY WITH DATA AND 
ACCEPTANCE . 'rEST ACCEPTANCE STAMP. 

CHECK BY 
NO: DATE: 

INSP: 

RESULTS 

··-·· 

! - - -- .... ---- -· ··- ·-. ~---- ... -··-·. - . ·-· ·--------·- ·- ----- ·-----·-
ELECTRICAL TESTS - PERFORM IN SEQUENCE SHOWN 

p-. --------------·---,- -- . ' ' --- . ·-
iJ ,DIELE-cr-Ric 1 sLOWLY· APPLY NarEo ·v-oi.TAGE. · i -s, THr.U -9 ;oil f SYS. 

:sTRENGTH NO ARCING OR INSLUATION I ONLY I 

! 4.3.2 !FAILURE IN ONE MmuTE. REDUCE · SYS "A" SYS "B II 

, VOLTAGE TO ZERO BEFORE 
·DISCONNECTING. DK ! 'BODY TO PIN 1 AT 1500 VAC 

' '\. 

~ 
; PIN 1,5,7, & BODY TO PIN 11 
PIN 1,5,7, & BODY TO PIN 9 \. 
PIN 1 & BODY TO PIN 5 ~ 

'PIN 1 & BODY TO PIN 7 \. 
AT 1000 VAC 

o/5. PIN 5 TO PIN 7 
AT 800 VAC 

PIN 9 TO PIN 11 

DATE 

ACC. REJ. 

--

.. ·-- -·=: .. · 

. -

- ··-------. 
24 INSULATION APPLY 500 VDC BETWEEN NOTED - 5, 'IHRIJ -9, t~lSYS. 

RESISTANCE : PINS. 100 MEGOHMS MIN RESISTANCE flNLY 
4.3.3 (REQUIREMENT) SYS "A" SYS "B" 

1 
PINS 1,5,7,9,11 TO BODY ' ~ 'PINS 5,7,9,11 TO 1 '\. 

! PINS 7,9,11 TO 5 '\. i PINS 9,11 TO 7 ~ 0.15:. 
, PINS 11 TO 9 \. 0~' 
' 

25.PIN TO PIN i CHECK PIN TO PIN RESISTANCE 
'RESISTANCE I AT 

' 
700F AND RECORD. MUST SYS "A" SYS I'B" 

~ COMPLY WITH NOTED VALUE 
' 
i PINS RESISTANCE 

' 
! 1-2 71-87 

. 7 2 72 OHMS ; 

J 5-6 900-1100 OHMS ' lQD 3 J0.0.3 : 
' 7-8 900-1100 OHMS . /003 lOll3 I 
' 9-10 80-165 OHMS 

~~ ~ 11-12 60-135 OHMS 
I 1-4 SHORTED 
: 
I ! 3 OPEN ' -~?n- Ap-'¥-' 

. --- . - . 
I 

; 

' • 
' \ ! 

' 
; \ 

! 

' r-
I 

-
~ 

: 
~-

if: 
-., 
~ 

'• I 
L'l 
(_[) 

N 
r0 
r.. 
0 

CX) 
N 

. 
CJ 
0.. 

(•"""\ 
~. 

. . 
·-'. 

I 

-
...:...... 
<-r.; 
,... 
'-'' -

' 

-

}'> 

I 



Attachment 3 



Pr.ssure-Drop Test. 

(a) Open cylinder: and return ports. ,, .. 
- - _ \.-. (b) Apply 28 volt~ de to pins A and C of receptacle (21). -. ··• •. . . . .. ' :.~·,· :;. ..... ; . . .. ,; ~ ... _ ..... :· _.. t 

- :;.:~"'·,,, -:·~·-:·'"'.'·::~·~··_-- (c) Crt~dually apply 1110-psi fluid pressure to pressure port • 
. _,;kt~L~~;;~~:j;~, ·c .... , . Measure flow at. cylinder port. Flow must be at least 0.4 
--~~~~-?:!:~v~t~'K~~-,-:~=:-::t ... ·. ···:- : .. \.~ 1~- · ·.. ) · . 
:,~,.,.~;.::.: 6 ._,,:;_I!Ypaas __ Va~ve Assembly Pretest (Fig. 1101) • 

. ~- :?::~:~{:~~2:/j-~~~:~:xr.: .. -~f:: _.-_-._.-._.!_~I-~/<-;::~- . 
·. :::•-' ;;_:,\',: A •. ,·~.Test Equipment .,;:.,_.: 
· · -:~~:)S :b~!:~::~l!Z>~:~_::-~:_;~~!:::_· -; -~ ~- !" -~~~~- -

I ::_:;~\,:;:~: (1) . Test Fixture: TF68061-1001 {Fig. 710) 

.. "- . ;,S;~:·;;::_;_~,~~·)_: Su~~a~le supply of fluid pressure 
·-/,;-:·· :· '. 
'pressure gages, valves and flowmeter·s 

.~:-;};~~~~~~f~'!l ;;;i•. ,'i.f .. , .• • .- _:_ : . 

gpm. 

_(51) in test fixture TF68061-1001 (Fig. 710). 

... 
. .. ·.: 

27r2Q-:J:.. 
i'r e 718 

pressure outlet. port • 

Bypass Valve Test Setup 
Figure 710 

. , 



' . '·· 

,, • . · .. l . . 
. . 1: 

{3) C'otltiic-6" porfr CP-eo.:.e%awlll&ter~ 
. . --~-, ... ), 

\llth.R (~turn i!O. rt) open, apply :pressure simultaneously to P-IN 
(pressure inlet). ani port Cl. 

• '~ I ....... ·.,_:,-::;• ... :"(' 

Raise pressure tO 250 psi axd meacure now fran C2. Flow frcrn C2 
shall be l.oa Gill minimum. j 

j;·.;~ .•. : ... ~-~:{_:~:f :z '. '"",~.~~~~.-i.J ~-~ ·•· ;:. SloWl. y' increase pressure until flow from C2 reduces to approx!.ma. tely 
·_-.;'.;!; • •. ,~ " ~f•:--.. ,\.._·,-:_166 cc per minute. . 

. ~.t:.~.~.;~, :~ ... ·,' ~~ ,,~"'f~'·.:ir~:-~·~f;·:i~·~~-,~:{~.~:.~1J:t~~~-1~~·' •":', ; ;~-. ; • I ' 

·. +}.~ .. :f':{:~~.~;.l~~)~fi;~.f.}•:~J..~.---~- Measure maximum flow obtained prior to now reduction to 166 cc per 
--'-~ --·~ ._._.·.,",.:. • .-.1· ··.~~~-. :; c.c:~·-, mirnrte •. Maximum flow shall be l. 75 gpn • 
. \~·~>.< :;,r;._~".-:~-:= .. T.~I·~~~~>~.~·-·-~ ·::---:·· . .-= -·-. . 

... _., · ~ .'<;•,:-.;~~;2;l::::_·-~."' (8) Measure pressure at 'Which flow reduction to 166 cc per minute from 
·' · · · ·, ·f.~i/~'r. ·:;. · C2 occurs •. Pressure shall be 46o psi maximum, 

'~.(.<~;.: ':' .· ~ \r 

. (9) Reduce pressure to 200 psi a:r:d measure flow from C2. Flow from C2 
shall be 0. 97 m:m cinimum. 

I 

(10) Connect P=!rt Cl to flowmeter axd reroe~>t pn.-,,;,ous tests :1) through 
. (9) applyf~ pressure to P-IN an:r_port C2 simultare--,·;.; -". 

~~ ' 

':' 
. , . suitable plug in P.OUI' (pressure outlet) port • 
. ~:~~~:::.~~~-~r:·:-1: ·. ~:~t\ -

.Open R port an:1 cozmect port Cl to flowmeter • 
. -\.;:c;_~j~.-~4.:~:-<:~~_:", ···~;:,~ .. ~ .. . ·:. . .. 

· .. · ... · .· ... ·\lith. 300.0-psi pressure applied to hiN port ani port C2, meastu"ed 
)·.::::-_>-1· :qow; from R_ port. shall mt exceed ~ cc per minute • 

. ~! .v~(·._ .. ~-~ ~?~:~·::· :f1{'~ :·,:·:·.· '= . ~:~'./":~~~L,·: .-' . 16 
, ...... -.... (4) · ·wit.h presslll"e to C2 port reduced to 1500 psi, measure now fl'OIII port 

· · Cl. · Flow from port Cl shall be 209 to 409 cc per minute. .. ~: ' ' 

·.,.-~ ... (5) . Ope.n port C2 ani meS:Sur~ now from: ports Cl ani C2 ccrnbined. Flow 
·o····~'--•··• · .. '··:from ports fCl. axd C2 shall mt exceed 6 cc per mirrute. 

. . . ; ~~-=.:i:_:.,.~l·.-:::.)<>'-~,: .... . 
Tesi;. , ... 1•1 •.•. ,.. • .. : . . 

:_ ·:·: ~~i ;·':::~:·;~}/~) .. ~~.\t ' . . . 
.~ other ports open and 50-p.si fiuid pressure applied to P-IN 
me~ured flow :fran P.Ot,71' port must be 0.05 to 0.20 gallon per 

.JIU.,UI.liiCI~~-:~t>:~ ... _.!i~.' ;~;t"-.. '; 

. ~t (s~e figure llOl.) 
... 



. . 

I ... • Q ... 
I! 

~ 08 '95 09:19 CUSTOMER SUPPORT CSC 7146608390 
PRODUCnON 

;Jarker TEST 
PROCEDURE CHECX BY S V!IK . .zlATE 11 5 8 . -

PARr NO: -1 SERlAL N01 ~VE NO: I».TE: 

68061-3 64;{o bBtJ61- 3 o-B-'15' 
IBM NO; PAR'I: NAME. 

(A-SP~TeM) 
ZNSP: 

/3YfJ/1SS VALVE . 
ftS'!" l :REQPIREMEN".rSc l B:BW~ AS:.. :ltl!.l'. ~ 

FP.IC'!ION & PRESS P IN, C2 P IN, C1 .. 
FLO'W • -FLOW C1 C2 "" 0 

110 
~ 

1 Cl - C2 A) 1.08 GPM MIN. AT L ·2(2. GPM /.IS GPH 
2 C2 - C1 250 PSI 2~Q PSI .1~ PSI 

B) 1.75 CPM MAX BEFOiE 
l35 L.'.?J. SHUT"'()FF. GPM GPH 

C) 460 PSI HAX A7 SHUT-
OFF 3/f. PSI 36() PSI 4 

L 
0 . 

D) REDUCE PRES: !of GPM too G~ ! .., 
0.97 GPM MIN. AT 200 
PSI. 2tJO PSI ;?{'{) PSI " ~ 

~ &~ 
Cl: 15 CC/MIN MAX (-1) Cl I. 

(KlL-H-5606 10 CC/KIN) ..0 
N 

FLOW & "' 300 % 100 CC/MIN (-3) Q 

"' (MIL-R-5606 260 ;t; so • 0 
CC/MIN) -

&& R: 15 CC/MIN MAX u 

.llfiJIM~ 
1D 

(MIL-H-5606 10 CC/MIN) .J.I)!) "-
rn 

(-1. -J) CC/MIN CC/HI 110 = ... 
~ && Cl & C2 COMBINED: Ill 

I 
0 

5 CC/HIN HAL CC/MIH JQ 

· (MD. ·H-5606 3 .• 5 CC/HIN) 

~ BYPASS POUT: .20/.05 GPM 
0,/8_ FLOW (P OUT: .22/.05 GPM HIL-H-5606) GPM . 

~ TEST AFTEB. SATISP' 1\C'IOR.Y TEST, 
ACCEPTANCE INK STAMP WITH TEST 

· ACCEPTANCE. a-
go 
Q 

"' -• .... 

. 
- z 

I 



G\ .. 
I ... .. 

C) .... 
I! .e 

•;-t·"'t cr.:, ==> ·'-=-···= ....... ..;;; .... -··· .,j·- "', __ ,_ .. -- ..... -----

;larker 
PRODUCnoN 
TEST 
PROCEDURE 

g~ BYD. CURISI!HSER DATE 12•?6· 
CHECK BY S VIIK -DATE _ll·5·e . 

PART NO: -1 SERIAL N01 VALVE NO: DATE: 

68061-3 6'130 6{:506/- .3 3-8:_ q~ 
IBM NOJ PART NAME 

( l!r5~rEniJ 
INSP: 

Bu. lJAc..::. !/-9Jv,. . 
'l'ES'l' l M:Q.OIREM!NtS. I RESULTS. ltCC'. R!!O". 

- ._., ,- ,., .. ·~ 

FRICIION & PRESS p IN, C2 P IN, Cl ~ 

FLOW • -
FLOW Cl C2 oD 

c 
00 
~ 

1 C1 - C2 A) 1.08 GPH MIN. A7 /,/5 GPM /./11 GPH 
2 C2 - C1 250 PSI i~~ PSI .2:i:O PSI 

B) 1. 7 S CPM MAX BE'FOU: 
/.3 SHUT-oFF. {. L( GPM GPH -

C) 460 PSI MAX A7 SHUT-
OFF 37Q PSI '31::~ PSI 4 

a.. 
0, 

D) P.EDUct PRES : 0.~7 GPM ~.M GPM 4' 

0.97 GPM MIN. AT 200 . 
PSI. 2.~c PSI Joe PSI '-' :1. 

3 &AKA& Cl: 15 CC/MIN MAX (-1) Cl R. 
(KIL-R-5606 10 CC/HIN) oD .... 

FLOW & "' 300 ~ 100 CC/HIN (-3) 0 
oD 

{HIL-B-5606 260 ± so I 
C) 

CC/MIN) -
&AKA& R: 15 CC/HIN MAX u 

D 

(KIL-H-5606 10 CC/HIN) ;1, 5o N~ lf:'A-~11-je a. 
U) 

(-1, -3) CC/MIN 00 CC/Kl c ... 
4 &AKA& C1 & C2 COMBINED: Ql 

0 

5 CC/MIN HAL /...S CC/MI!I .Q 

(MD. -11-5606 3 .• 5 CC/MlN) 

s BYPASS P OUT: .20/.05 GPM 
FLOW {P OUT: .22(.05 GPM HlL-H-5606) O.IB GPH . 

~ UST APTE& SA'liSFACTOiY l'EST, 
ACCEPTANCE INK STAMP WITH TEST 

ACCEPTANCE. 
"' CID 
0 
00 -I .... 

-

• 
z 




