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The pnrpol3e of thi.s ID(:~moraP.6.urr.. i s t o pr ovid e P:·:?P. ·f;roubl•:: ~:•1rJo·d.~ guide l .i:c.es 
wh:l.GiJ rn,3.y b,'.= used to i;'Jinimi~~e the incidencs· of :mverif'J. e'.'! ?ailures at tbe :iSS 
lev ~:! J. o :f t<:::.;ting" 'I:be atts ched :i:'lcwc;ram.G :i.1}.1J.r;~ra.te the symptcm;, the 
diai¥1.ostlc te3thw that sbou.ld be pe r f o:r.-.mc:d ~ ;::.r.;:i the couc.L1.:u:;J.ous thn.t a.ccr-,..1.z 
ba.<3."?rl upon -t.r.e re;; -:il-;;s of the ai11g;os"l~ic t.~;t:l.r:~., 

Tnc l ist of PT.P.!'\ p:r.-oblcm.s ccm.nonly encounte:.'.'e rl ·::luring 1Gb t cstiri.£; and tbe , 
appr opria te troub:=.P.shooting procedures are ~r.:: f ollows: 
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2. SYMP'rOMS 

DI.AGNOSTIC 
TEST:iNG 

RESOLUTXON 

[ 

J\bx·upt che-.nge :i.n nul l h :tas 
an.a/ or lg bie.s • Spr·e0.tl 
·bebreen null bias anD. :!.g 
bias is variable 

1 
Measure scale factor S . . .:-

S .F.< D Criterfa. 

'I 
Perform transient ·t;est 

> D C:ci te:r i a. 

l 
I 

I 
i 

\ _/ 

PVR volt:tge ~hi:fted 
' repla ce PVR ) 
S.F. voltage shifted 
{replace binary 
current switch) 

2 
to determine at .._§!,t. > . 18 cm.l!J..,ec .,_ ___________________ __ ,.,l 

!n·c.erchange binary c .u-;.•<;?nt 
swi tch - J.f this y:l.e l <l n a 
le.t· ge bias bu·t tbe r~ p:ccad 
bet11e~n null bias ar:d 1g 
bia:J i -s stable the original 
B.C .S. is bad. If the bias 
spr ead remains va.rie.ble , 
this test is inconclus :1.ve. 

FIGURE 2 

J ------
Possible bl.bbles or 
contG.mination ir 
float:'ltion f J.uid ---------------



3. SYMPTOMS 

DI AGNOSTIC 
TEST. 1TG 

RESOLUTION 

PIPA J.1\ ax0s :requires 
continuous acJ.j ustment::, in 
att,i tudc i n the! horizonta.1 
plane to achieve a. PI P! nul l 

Perform transient test to 
determine at ,.__ ______ -.-_______ __, 

a < .18 cm/sec
2 

t 

\/ 

Perf.orm null tracking t~st 

2 
aJ. > .18 cm/ sec 
-l, ----:-, 

PossJ.-oJ.e bubbles or 
conta1.-n.in.2:tion in 
floatu.tion L .uid 

1illls nhj_ft greater than 30 sec replace PIP 

\i/ 

J:f the nulls shift by a:n 
amounJc {~reater than 30 3e'c 
rep:Lace PIPo 1.:£ the nulls 
do no·t shift this tes t is 
inconclusive o 

FI GUP.E 3 



DIAGNOSTIC 
TES 'l1.!NG 

RI:~SO:C.UTXON 

ID.rge :,hif't in P! P.A 
m5. saJ.:tgnment 

. 
\ I 

Posi•cion gimbals puch 
that the PIP lA is ;),t +lg Shi f t in a li 
for 24 hours and reciJcck 
alignment 

·-
! . 

No a.pprLTent shift : Posslble 
in allgur:: -;nt . fluid or i 

I 
! in float 
i 

\If 

bubble in the 
po:3Si ble fluid 
replace p ~:p I 
---------1 

Re-perform above, p l ac ing I Sh:l.ft in ali 
PIP 1A at -lg for 24- bours gnment 

j__ _____ ....., _______ ___, 

• 

No appa~ent shift 
in alignment 

Remove PIP and check a lignment 7 
on PIPA test statj_on j 

FIGUHE 4 



5o SYMPTOMS 

DI /\GNOSTXC 
TF..STI NG AND 
RESOLU'.I.'XON 

7 
l· Abrupt clmn~e i n PIPA l 
,___:,_·c_:c1_.1_e_f_a_c_t_,o_r,r--________ _ 

I 
t 

Mea1n1re Precision Heference 
Voltage (PVR ), Scale Fa.ctcr 
Voltage (SFV),a.nd Torque 
Current Monitor (TCM) 

No signif'ican-c 
shift observed 

jAorupt change 

1
no-t; eli.mina.ted 

r-fu:r.form .JDC ~6o67 -to che,~l,;: 
P & N·pulses 

Pulses not 
degraded 

T'a:ts tewi:. is inconclusiVf! 

FI GURE 5 

observed 

Ri:=plP..ce PVR and recheck ., 
I f it does not ·eliminate 
the problem check t he 
Bina1.-y CuITent Switch -

~ha.Ile!?. eliminated 

J 
Unj,-c was :i.nadvertently 
gaus:3ed 

· Pul.ses de,ed 

• C 

Re:i;>'' ace ECS module . 
I 



6 . SYMPlDM 

DlAGl'iOST:CC 
TEST:tl:G i-'..ND 
RESOLUrION 

Sa:turat ed GS Signal 

Interchange elect ronics 

Problem stays with electronics 

Probl em 
:f.sol a.ted 
to a 
moc1ul e 

... 

I 

__________ ,..,/ _____ _, 

. -AC Di ff .Amp a.nd Cal Module I 
l 

Checkout modul es, bad module 

r-----..c:P.!.;;c..~.....;o:..;:b:..;:J;;.;:.e~·m;:_;;c;_:;t2.ys vi th PI P 
! 

.. 

Problem 
not 
:J.s'c:J.ated 
t o a 
module 

Perform open l ocp 
nul ling t est 

Signal passes 
,J_:Ghrou.gh null 

Poss i ble open t orqu~ 
lead 

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

Check cabling and header for / rF'loat hrulo"'llP and/ or L t 

f.___b_e._a._p_r_e_e.2_n_P ______ __.J~ ' open 

I 

Eagna.1 does not pa s s 
th1'ough null 

FIGURE 6 



7. SYN.P'l-:OMS 

DI AGNOSTIC 
TEST):NG 

RESOLUI1I ON 

large ccmpon.ent of G/S quadr ature I 

Interchange AC Di:ff knp 
modules 

Quadre.t· Ul"'e remnins 

I 
I 

l 
Remove PIP and check PIP 
suspension and quadrature 
a.ri..d PIP preamp 

!f reason for quadrature i s not 
apparent, this test is 
inconcl usive 

FI Gu"IIB 7 

Qua'iratur e 

Replace 
m )::iule 

eliminated 

1 
AC Dif'f Amp 



8. S1'MP'IOM No G/S output 

\I • 

DIAGNOSTIC 
'.IES'I'ING 

Check P & N pulses per / 
1.-_J_DC __ 1_6_0b_t'_7_-.--_____ __,l-"""':B_0_t_h_ I_; _&_-_I, __ :· _._p_u_J_I preaent 

Only P or N pul ses 
but not botb Replace the AC Diff kn.p 

Place IMU on break.out I 
- _ N_o_....pr_e_a __ m_~ out.pul Check preamp output. . 

~-----,-----.! 
\/ 

Preamp output 

RESOLUTION (;neck header and harness I 
probably open in preamp 
out.put 

Writte n 1~/ ~ 

FI Gu'RE 8 

-~~=-=:~~ Q~--Do - 1'':i.sche:::· 
A/B 1Vecha11ization Gr oup 
Apollo E-Dginecring 

.Approvl": d by: 

'I·l1e problem is IMU 
o:dentat.ed ( PIP or 
PIP preamp ) 

\ 

;I c,y/ ,JJd, Ji_.(~ 
H •. :;:2uv11:;_1; , Supervisor 
A/B :Mechr>.nization Group · 
.Ap,)l.LO Engineering 



PIP.A. SCI. LE FACTOR 

T _1~ ~PA scaJe factm.· :1:.-; de.':i.ned as i:he veloe·'ty ::ncr .~mcr:i: :rep2·c se.1ted by 
O-"xe A \i nnl'"e Th:i '-=', facro-r :; !:/ (: ~,~Ji ated by 01-::,:-•·',·•·· ti· -:·, ~f';)t, ';'/).. ,:,sr•i ,:, ·in a 4 (.___J, , .{ .... • 0 () • - ' ~- ~• {. >(• • .. ,. ,,_J _, I c .. • " ~ .I. t , o ....... t( _ ,._ ,., •• -o • J.,,, ••• - •>. \:,. . .....:' -..,. .1.:I ♦ o 

7 ,.., -~io'l..-1 ~ncl mr.>a '·• n-~-.n--,· ,.,,,,_ '•i - ,::. -.-.:. ., ••• -,-r.:sd t ,:, .. l" ,,, ~. ,. _ q r · ri ,,. -·•· ·i ~ct .ltJ ,_.,...,.;.-.., - H . .... , _ , ,u). _.,_,_,z.:, LL•~ t,.1.H.--- ~e ~U I ..... 0 ,.,CCt.: n,.-.. ,,,it8 <'.•a :.••.e· .. •~t e 1.m .. nc 

• J.mhe:r of 6. V pufae2 0 The indic '"ted acceler2,;I::io:2 of a PCFP. t--1 a lG field 
is as shmvn in. equat:\on Al belovv. 

EQUATXON Al 
. --

SF+ .6.V 
cm/sec2 

-g 

where: 

SF+ is the scale factor in a +lg field in cm/sec/ 6. V pulse. 

SF~ f.s the scale ?actor in a - lg field in cm/sei:./ 6 V pulse. 

LSil is the p,:reeet :nunilie1· of ~ V pulseso 

Ny..:- . 
·'!200-- is the laps3ed time to accumulate a pr.edete:rm:!ned number of 6 v·s 

with the P':iPA !A ax~.s in a +lg field~ Lapsed time is measured with 
3200 cps clack pulses. 

b - FIPA bias ar.: lgo 



Aiipe11dix A 
Page 2 

A 

( ; •1-b I 
GL 

NULL 81/\ S f !G 8i AS 

- -- l G-8 
_IND !CAT [ D ACC __ L 

- -G FIGURE A-1 
I 

Pl PA sccle factor is evaluated from equation Al ~y s olving for SF+ and 
SF_ and averaging .:he r esult. C:quation A2) 

EQUATION A2 

SF 
avg 

(v. - b1'NT+ 
SF . = -

0
----

+ 3200 ~ V 

SF_ = 
(g + b)NT .. 

3200 ~ V 

= SF+ + SFP = 
2 

(g + b)NT-
3~200 L\ V 

T he ertor it) eva.luatin[; aca1e f::-ctor due to lg b \ 8 13 2s negligibl2 since a bias 
of 1 cm/sec2 is eqt.ivalent to approYimately 1 ppm. 

J 



SF= 

[
NT- -i- NT+] " ,r.-·6 cm C>.::>(• ·-l ~,., ne -l 
- · ---- A j _, .J J 1:::> ~ _.. ~.: 1.J..L_., 

2 

EQUAT ION A3 
The prc-cedure for dete:rmintng the PIPA scale f:>:~tc-r is otn:l in2d in jDC's 
14201P 1~}203~ and 14205 for the Xo Y., and Z PY.P' s respectlv~ly. 

For LEM PIPA •s the preset count is lSOr GOO .6. V r,ulsesp therefore 

SF "' g r NT-/ NT+l 1rroo x 1so:-ooo- t j 

= [.
Nrn ·+ N,..... 1 Jl 

1 - 1 -r 
2 -

• 1 0-6 --1 , ~ 1 
Ji. ~ cm sec puise 

EQUATION A4 

The procedure for determining the PIPA sca~e :fac~c ... is oudined in JDC's 
16201s 16203. and 16205 fm.· the X. Y 0 and Z PiFA ' /3 respectively. 



A.? PEND XX 

r. ULL BIAS AND DQ\li.TN A~'iGL E 

··.JuiJ Bias 

N . J bias i s Gi1e·-half c,,: the ar,::;pa:ren · deviation ~n _;.; A a. -· s pvs :i.d on ·::ro 11 1:, e 
atti ·d.e x·equired to achie ,re & PRA up . L 1 to a PRA dcYm n.t!lL it is caused 
by 371 unb.:1lance i toi'ques applied to the float vie the T'+ and T ·· . toTque 
ge ierator coils. 

Asst~me t~1at dm·ing a s · ng1e 3:3 to:tquJng cycle~ the n ·· 1.:o:t cr1e u .b2l2!Le 
is 6 M . T hen v,hen o.btaintn.; a P A up ·. 1L t.1e PP.A mu, :: b::· ·:n ~1ed 2.n 
angle C J .t:..rom v ,.-, - ,-; r .... ~ r,'nf:'S t l"',1~,- g no P'r'P r•,-,~saJ. ~r; .. ~·--,:,n·r.·) ~o 11n 1•- ''1 C 0 --J,..n, u· - ln ·-, r -r, · _ i C: .\. L -" ~ ~i.:; J. \c.:a:, .. J. l ... L1!. · .1!! . l t:, -', .l .!.. ! .'.. l .,.._ ... . t 1 , ..... t c.' =. .. , ... Ll !.~ . .. ,. .. J ~ .. , 0.1 . ...... .: 

torque ~ M, and when obtaining a P A do•Nn nu:U., the :FFtA r,-,,1st "e m.c·,ed -- O( 
from ve:rtical to ziga jn balance 1~ M. (Figure B-· 1) 

k. 
.IRA 

FIGURE B-1 

~ 

IRA 

The P"RA up and down pQsitions are. tht.s separated by 180° - 20< . T~1e n 11 
bias angle is defined as c ( \' and Hi :related to ner torque unb~.lance as follows : 

o( == 6 UJ _.._, .. _ 
mgl 

== PRA down null position - O< B. 2 

The down· angle is used to dete:rmine PIP orientatton for measu:ring lg bias and · 
scale fact0r. 



· App'--ndix B 
P ge 2 

The procedur es \:h, t desc:rib8 th::: nu 1 biaE1 ·;-e0t a~: ms a:r-e JCC 's 162, 0. 
162020 m1d 1620,;:; f ort.he X ,, Y r and Z PIPA 's respec t 'vd.y. 

1 C( Bias _1,,;.. ___ _ 

J -~ t.,;:as "J S defined as or::.e~half thz d'iifererce ii: 0 cc2len:.tion sensed at AD - 90° 
and An + 90° lA up ";··d IA "down). Assuming t'1 ~ P,i PA scale fac tor is . 
l··,1rlon.-';;'n' c·e·~·L·· of! ~t'•~'-udP J. Lt \.,;;, iJ,._.. L.. .!. a. 1 .., · -

a- -· a 
A - !A down IA uu 

r.:> - ----,,,...- ·- 1'-
L1 2 

B. 3 

The acceleration sensed at An ·· 9"0 and Ao + 9{}° ·Is de-i:::rrnfi:r~d by couD. ing 
3200 cps clock pulses ; m:H a p.reset number of 1.'::~ V 's is accumulated . If 
N~- is he numl.-i.e·· of clock ,.-ulses counted at Il·J. i 1 i:.1 and NT+ fr1 the nu .1ber 
counted at 1A c1m:vn9 th2n 

and 

V up _ 
--:i.-. -

t up . 

A = 
B 

= SF x no. 6 V's:~ 3200 ---2-- ·---

== SF x no. l~ V's :x 3200 
2 -

The p.roduct N-r+NT- is found by determinlng the nominal nurnber of c lock 
pulse a N as follows: . 

and 

SF 

N = SF (no. /.,\V' s x 3200) 
er 
C> 

• 

B. :: 

B 
, • 

• ;J 

B. 6 
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Then 

· and 
•) 

ry- -
__J::-J_-.r.--
2 x SF 

L 

For CM PIPA 'e, SF = 5.85 cm sec~l pulse-1 a:,·d the, . ese:: :umbe,:- of 
V's = 30, 000. 

Thus. 

For LEM Ff..PA 's~ SF = 1. 00 cm sec-.1 pulse - l and the pr e oet numrer of 
V's : 150, 000. 

[rso. ooJ x 3200 j L- 1\ .. N 7 
.L -T~· T+J 

. - ~3 -2 
= (NT= L• N'"r+> i' 10 cm sec 

B.7 

B. 8 

B. 9 

The times tuo and tc1o·lm ·will be diffe:rent due to thr;: net to:.;:-q:-.~e unbafance 6 \,1. 
At. }.,D ·~ 90°~ 1 the torqu:e vmba~mce will add to the to:r .. ue p:ro:.:hced by t;, : avity 
and 1:.ailI result in a decrease ~ t in the time r :;~<li.J:red to c 1x mt a preset 
number of /:::.V's. Slmilar.ly9 at AD+ 90~\ !::·,. M will rei:.u.:;_ in an inc·~ease 
of ~ t. Thus~ 



- A p .ncHx B 
P· ge 4 

SF~~ no. L':. V' s x 3200 _ _ ,_ ,2 _ _ ..... __ ,_,...,.__ .. _ 

FIGURE B- 2 
~o 

(i · 

AD+ 90° 

The incremental change ·In clock pulse count ~ N L1 found as follows~ 

X 

and 

Il. 10 

B. 11 
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The 

and 

X 

This is f1e same as the null bias angle when it ii.:1 c:o~werted to equtrnlent 
cm/sec ~ 

AB = g x null bfas = g 0( 

B. 12 



A P PE N ~) I Y C 

T he acceleration by ~111.;; P.O?A is evaluated by meas m··'ng he r:.rr;e requu ed to 
accumufate a o:reck:te:r rnined mrmber of D. V ou.l:;es . ~Che t'l.-nc to accumulate 
the pres8t numb.e. of ,D. V pulses is recorded.~ from five (S; consecutive runs 
at a f:cxed IA attitude. 

The maximum acceleration rne;;;sured by t ~e P'iT1\ i f3 : 

C-1 

where 
amax 

SF 

6.v 

Trnin 

T max 

== 

·-

·-

-

·-

,-, 
measu:red acceler a ior: iP cm /sec"" 

sc~le fa~tor in cm/se / L>:J. V ~.:ke 

m"n:lrmJ.m of 5 t i me recordings as measured by a 
3200 pulse per second clock 

m ~1.,"'{ }mum of 5 time re~:m~dings as rn..~asured by 
a :;2.JO pulse per secon d deck 

The minimum acceleration m.er:tsu:red by the PIPA at the same IA att· tude is: 

The 

C-2 a o = .mm 

maximum short term va:dabHity in measuz-c-~d accele:ration is: 

r I 
!·,.: •·-
; ! min 
( .. 

C-3 · aT = a ____ ,..,. ~- a...,., .:... == SF :r 3200 
Ulcu.. 1.u ::. :.~ 

r· · 7 
a,..,., == SF x 3200 ! ~~~- ~ .... T m·ln 

1 1 L 1 max 1 min J 

l ] -~ -
'1 max 



A Jpendix C 
P· o-e 2 c:, 

wh2re ,.... 
\... --
C = 
C = 
C = 

The con ~113te "Peak Tx-ansient Test" _nvolves ·ev£~!:' inti..~g a,..,. f::: ei6ht {8) 
cardinal pos1dons of t :C:e IA axis as shown i 1 F ig .,T~:: C-~ 1. -,._n~r~ PIP is r otated 
from lA to lAs in 1/2 g steps. 

lA~ ➔ t.A 1 
"k. ~ 

IA0 IAr,, 
v 

FIGURE C- 1 

"'flle pre .:;et f:.:::. V co mt for each IA attitude is sel:sct:ed such th~t the accumulaled 
time for each ca:rdinal p-osit ion is approximately lh.:. same. 

171e pro-eedu:re for pe:i":for.ming the Peak Transient 'I'est in a GttN configuration 
is as follows: 

1 
.I. . 

2. 

Set up co ;:: ter and pxinter per the ::i,~: ·)lt.f~a )le _YD-C -~_,_ 6201 fo-r the 
X PI '\ 16203 i•'.Jr the Y PKP and 162:0::'. fc ,r the Z P-~P). 

Ob .. a1.n a st:-lb_e 3:3 i.11.ull at the first tff' H ~, "" itlon :_J ~.?.- .._pplica· le 
JDC. (J <°" 16200 for the X P: P., JDC .'.~S::,-;02 fo:r th\;1 Y PIP. and JDC 
1620.,;, ~<:or t>•o 7 P1D J\ ~ .I. - ) . ,4~ .r.-,J .. -!.- .. 
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3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Set counter . .Jres-et to 37, 500 for LEM " i1d 750~ fo:t C/ /1. 

Rotate the table r o-w:ry axis +-:--8° f:.rom --11.e nuI. obzr::ned 1.n 
S'i:ep 2 and :re:set the counter . Obtain. 5 cm.. i.l'i:e:c printow:s. 

Set countex o:reset to 75~ 000 fa:- L ·:I\-1 c: ·, d 15 0:YJ for C / NI. 
.., • • I 

'R o-L!:)~-::. ,-h,".::• -·ab1'"- ,·o,··-r,r ,c,•, i c- ,·r, 'qr,C ·f -- r .:·n - 1""" · -;1; 1 1 n1~1-~ • -,•"'lt:>'1 >:-, L, C!LC:: ~ .. ""'-'" L --~ _ we .. J Ct -D t.-v- T .,, '\.J .. ... _,. . ! tJ . .:.,...- J._ .~.-,,.L.~ ...., .J ~ .....,_ J.._ .. "-"I,,,,.! L:..1 

step 2 and reset the cou1.ter . Obtain .s c.ounteT p:s'.'iE._om s. 

Repeat step 3. 

Obtain a s zable 3:3 null at the secon.6 nii.11 posit:lon pe:r rhe 
applicable JDC. f' ,<;ference step 2.) 

Repeat s teps 3 through 8 using the m.d! 0btair..ed in step 9 as 
a reference. 

11. The t:ransfcm: a.t shall be calculated at (:.ach pasilt~on in acco:rda .ce 
. with the foHov1ing: 

,..., j,.fr-i ~ ..... 0 
\.\rmax 1 m1.e,.-· l 

i:lt = SF l ~1',--r-• - --1 3200 i.5 1 rnrurttr min.> J 
12. Repeat· steps 1 through 11 tm·ee time:3. 
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A P ?.E UD YX D 

I TULL T_\.AC CING TEST 

The, op·en and closed loop m.1.:l n·acki 1g tests are u2ed to dete .::·i: flo.s.tation 
problems. T hese tcf;ts are gene~·ally Jerfo:;;m,:;1'1. to add c:redcace to the 
:results of a pea.< t1:a:r.-sient test which indicated pr oblems ~.,viti1 .r._o· -canon. 

The clcsed loop nul tracking test is pe--f :tmed by tumbJ 7.i. g 1.he p·, Pf .. nbc. t 
its OA xds and meas uring the IA left and :right n1.t:Ps uat cc;r1.::r as a :t-=> r. lt 
of this agit2tion. 

The prcicedure for pe:tform1ng rhe closed loop r 1.0.:n rrackfr:.6 ·' ,:Gt 'n th~ ISS 
configu:·.-ai:ion is as fon o~Ns: 

l. Obta:ln a ::.:rnble 3~3 nun at the first f:'.X:: ;.tior oer the aDolicr.ble 
JDC (16200 for the X PKP» JDC 16202 fo:~ the Y P£?, a~d 
JDC 1620l: for the Z PIP). 

2. Rotate the rotary table +90° fr.om th~-'] imll obtahi.ed. Hold 
the systern in cMe oriem:at·on for 5 minutes . 

4. Repeat step 2 but rotate -90° fa"om null . 

5. Repeat steps 1 th?ough 4 for t 1e sec0nc'. null p-:JBlt.ion. 

ODen Loop Null T:racldno--:...---__,_~ .. -------.1 __ ,,,l;;i 

The open loop null tr2.d dng test is a float freedom and phasir:.g cL.eck. T he P~P 
·Is :rotat1:;d airJ-ut the OA axis to an angle +2° frorn a P A dovm null . T he G/S 
omput -ls then monitored to der:ermine if the er;~c-:t ;;ignal d:1f;nges phase . 
F it d<x:s not the PIP is rotated to ~-2° 11.·om a IBA .. clown mJl end t 1e G /S outtyJt 
is mon"~o:red. The e1.·:-or s igm:il should c hange ph.,:v::e v1hic h \vo..1ld indicai:e 
p:tope:r ope:ration of th~ P!P preamp and that the / J.c::1t is not lr 'i1g up. 

. ' 
The prc:cedure for pe;;:forming the null tracking tem~ in the rn_s co11fig-1.1ratio~ s 
as foHc·ws: 

L Set the taule at the firs t po. ·1.t ·o .. 1 +~0 per appE~~ -Jle JDC (16200 r-o 
X PIP. JDC 16202 for Y p-p. an? JDC 1620~~ fo .,_ 'i:1:ie Z PIP, . 

2. 

3. 

4. 

Press PXPA Loop fohibit butt n. • 

:rvfoD.ito:r the G/S E:r:ror Si.goal to <letcr :..rn:lne if it p..:,sses through null 
' (monitor for 5 minutes). 

Rot~te thE~ roi:ary table. •Q2° from the ftt st positicn and repeat step 3. 
\ 
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APPEN D IX E ---------

When a system' s prob\ :;m has been isoJa ·ed to th':. f'.lcci:ron:ics of one 
na~ ticu .8.:.r PIPA loon the r;rohlem c an re further {:::o:i ~ned to tb :~ HVIU or 
~ A 

··o 1·h 0 PTP c-le, .. t~•o-nic " ··)v ! ,-1;•,:-~.•,s,1~.-.. ·,· cd·~c, thr.:> v -,: p p·i ,::, ~·· ··o\-7C"" 1~·•. e• 1·s L ,. •'-' . , ... r.:: .._, .l. .'.• - · o .' ., 1.~. <.. ~-:!.1. "- ~c.1. . e, ~H6 • ..., .!. t. ~.!. .:;.L:t... ~, ,. ~ . _ !.t.! o 

accomplished by the followJ,ng p;rncedure : 

J.. Downmode the sys·tem. 

2. B.:real::om: connector J2 on the I:MU B:::-ei !.c)ut Bm,:,. 

X PJ.P SG L,o HAO side 
X nrry ,...,.1.. -c··r.-A · ~ct t !. .1. I !. i..) s._ e 
X PIP 'I'- PSA s ide 
X FiP T+ FSA s ide 
X PIP SG Hi PSA side 
X PIP SG Lo PS.l~ side 

4. Place system in Operate. 

to 
to 
l:O 

to 
to 
to 
to 
to 
to 
to 

Y PIP '}··+ PSA. s?.J. t:~ 
Y Pf? 'T'- PSA side 
Y :·~:? ~ '-t- PS.4. sjJ! 2 

Y PI:? E_. G I-Ii PC>1\. B ~-de 
Y Fff' ;_'G Lo ,-51\ s tde 
Y PIP T+ L/fU sf:ie 
Y PI? T ·· 1'·RJ ~~de 
Y PI? 't + IIViU s td.:; 
v P f ·:~· e;G I-7·i n ','l' -'~de .a. .... 'J.,_ "--' - A, . V.'... ; ,.J..., 

Y PIP EG Lo li\/iU side 

5. 'I'he X PIP output w:Ul be indicated on thr:~ Y PIPA electronics output. 

6. The X an.cl Y FlP( s axe used as an eimmpleo any t wo PIP' s can be 
interchanged. 


