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11 Suady Sate Comatililily :

Determine that the movt mencitive outputs of GTM 0040 g L
onch TSE subcystew are within the steted limits while UTM 0045 |
ond all elcotriccl/olectronic test rupjert snd facili®y squip—
pant 12 energiszed in r cieady state mmuner. ' L

-

T,

1.0 Dmants. Comatiaility | S

Y " “Déjermine thet the dynamic cpersticns of ssch t.rtorng and TIE . ‘

) " subsyztem do not cmuze Interfarmics in axce:c of the Stesfly ..
#tate 1imits to smy other Alrbornme or T Juhsy:-iem opareigd - .
in = 'stesdy siste mode. Alen cetermin: tre akianca of crosstelk .’
within the sirborme dats coliection sysienm, . 4 f

Detormine that dynemic operstion of the faciliity elactricel R
equipoont loes not ceuse interference to the Airtecrme mnd Test - 2
Suppert Frulpesnt in excess of the stsied limitc, the lstter

| being operstad in e steady state modie,

2. '?‘l?" ¢

L
w® - e

REVISED SoeMmMB | [vo- o ;
>

U 4208 2000 (WAS BAC 410" ‘ S S 12&(;&




P

2. DURQDETICK
This test was plerned In acenrdeuce with varegreph 4.3.1 of
MO~1-60518, Parsgreph 4.3.1 enlit for - %1t on the complate
.weapin aystem, in this cese, "™ G04C (less re-entry vehicle)
end Miosile Asgembly Builliding #2, :

Thoe test consisted of five part:, The first part consisted

of monitoring eil seuritive wubpuls of GTV 7040 eni tls Tozt °
Suprort Eguipmenti wi'k all elec’ricel/elecirenic esuipment

and GTM O04AC Zn n fully opor;ized stemly :tate mode. The

2acond part consiited of munitoring all sencitive enulpmamt

in the steedy atate mude while operating ali elecirlceliy
powared equipmenl one et a time, Ths naxt three peri: demon-
vtrated the stility to calibrate ihe Lelemetry +ystiem 'n nn

enarpized environuent.
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* Le2 “tendy “tote Compatdlility Test - During lhe steady’'s ol

ABITLAGT '
B e

Gemersl . O.low 1 8 trief deseription of the inlorfeneN
encounterad Aurinz ithe MIL-I1- i tost on FMM UL 1n. Mg
Corplete details un the interference problem: can te fou
1n prragreph 8, Test Resuits, ot Lhis lest reporty

the rcal time monit. r puint and the /R playback wondtof
point: fwiled to ‘how rmy sut-of-toicrance irterfarencesyi’y
POM/FM pleybeck monitor peint which were enrlyzed uilng W
< ictllogreph ensly:is and compuvter snalysic nliowsd some-.t
tolerence interfurences. There were 20 PCV/FY chanpeldy
using tandard ovcillogrsph mulyeiz. 201 of these chanfy
annlyzed with s computer. The uicl.loyraph analysis sho
o tutel of 22 cheunels (18.(% cf the total) are vut of ta ¢
due tc chepdy tate nni:ze. 17 of the:e hrvs rmrion transi
(one semple drop owts vcourring rendomly) which 4o ot offig
Lide the DC level. <he computer snalysis siowed thet 7/ pi
cut of 8 totel of 251 (36.7% of the total) are out of tola
vhen the 3 limtt i used. T¢ the 2. ~ 1imit had besn us
there wotld be only 19 chanmels (9.5% of the totsl) out of ¥oi
imce. (ne sample drop out: may be the chuse of more noi e gt ihe
3 than the = 1imit., Begsu'e the 2 L. .ill-3liro@ss .
pore «* the cne Lerple drep cuts vhigh Jo nct dogrede the
the 3. limdt 1t would La more de-iratle Lo use the 2 1L

Dnmesic Test Results o pyring the Dynamic test the resi tiser. .
manitor point; shoved thet orcnance hasardous current’ monitok
trippod twioe dwring the uperation of the intruantstian povey
transfer switch mnd omcs.vhen the l:t -%age ignition F,T box vc

sircad “n the armed oundition. All three hazerdcus ourrenis wdre
resgettatle, T

e FUFY pleybrek manitor points failad o show sny cut-of- -
tulerence interfcr-noes. :

The FCM/FM pleybeck monlter peints showed she f:ilowiner intarfer-.
encest 1) A tramcient uccurred on 2% T/10 channeir mnd the V3 R -
monitor falled for .7 seconds wher the power tremsfer swilch whe
activated from grownd power to ri: ile pewer. 1) The stoedy .
s4ata noise on P718F end 3003X decreared when the ghannel 4 tong
wes turned off 'mud incresced when tho Uesiruct Receivers Wera:
surned on,. S003% elso had s change In stesdy state noiue vhert,, .
tné cherhel & tone was turned on end the Taestruct Receiver ' were
turned of*s 3) SD03E mad 30351 had DQ level shifts when the'
IA3-106 frequency meters mnd the VIVM were turned off. <here WAt
alz, an~thep IC level shift on these chamel: which i w.cprre=
lstec. 4) wWhen the KCU iydrsulic Syzter wa: energized there
were i additionrl chintnels out during the fir-t wperetloral %eat,
33 auring the cecona dpersiisnal test and 20 during tre Noszle
Gtep Thecks Most of thess cliatnels only had 2% nnile cn ‘hem,
nie nol~e 15 not proceut when opersting on-battery (or sirbormae)
power,
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BTS~1% -and BFi-1t2 Dynardc alibratiaon Zest - Tie rasi Limme
manitor poinbs end the FM/FY playbsck monitor poin' - niled
to show eny out-of-tolermice interferemcar,

The PCM/FM monitor pointe ¢id show severai interfarence:.

1) SO3CE.end S081E shifted In LG level it times luring the
3eotion 47 BYS-19 operstions mxd the B13-142 ¢imemle spern-
tions. Some ol the shifLs werc wncorrelnted; therefora, it L
posaible ithnl some of tle shlf*s which. vcem tu te zarrvisted
ere not. 2 During the IC cimulaticn cequencer sperelicm
22157 had e O% increase in noice whick lacted for 2 seeonds.
1) During the BYE-172 Dynanlc Dperatisns 8732, HO14T, end
GN4LLE had many [C level shift: and incresze in sleedy - tate
noise., This war due tn the fact that ihe lusds whish conneet
PTS-152 tc the iLrmmoducers rre not {orsinsted unles: BYSA187
atepson them and s stimulus it sent out. Bacouss Lhe losds
are properly %ar:iinsted whon ster®:n the noire ditnpposrs;
therefury, there ir no prohlem durins calibraiion.
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The ajuipment thet wys tested iz listed alomg with !ts pert
number snd serisl musber in Appandix ILJ. o,
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6.2

6.3
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Tha pa:rt nmnber mod gerial number of sll test equipment uged. 4
will be found AppanJix iv. _

- K 30 cnemnel CiC oscilmgrnph wese v.uaad to

monitor the ‘power 5upplies. The .ol‘a\dng power supplies

wore moY wrud with AC ooupdliy 68 . suowii in Diyure 14 . 2-172
for PCM/FM, DT3-162 for, Transduber Sxcitstion, BT3-162 for :
M B'w-lu for FM/FM #2, BTO~109 for 12t snd 2nd NCU
Reckront fcm, BTE-168 for GAC Fliastronics, BIS-161 for Coxmand
Destruct Roceiver A, snd NTS-161 Zor Command Deotruct Receiver

: . B .
. o 3. e
- M o . “ » .
: T e : Y
4 y " ) : N - Ve ar
D . v
- ’ ® . .
. .
‘

e O

- The followlng power supplies were mcmitored by I coupling '

M shown in Pigure #23 BIS-165 fer 3rd Stage NCU Iwyirsulice,
BDr8-164 for Ttage 1 & 2 NCU Nydrsulics, BT3-163 for CI9A,
Bre-168 for PSCR, BT3-163 for the T/M Celibrstion Caris, D34
Besyno FPower dupply, Ablation Cauge Power “upply, and the
Voltage-‘Coﬂparator trip ecirenit,

2 i '~ The Pacilities 3-phase (C cyole pcuwer
was monitored for transiante with Tower Line Transien! Protes
CWF 10192,  The Probes are 6Ccycl¢ yejeetion filtere which
pllowed frequencies sbhove 200 cyoles Lo bs recorded bui attenu-

'sted the 60cwlesby spproximataly 5C db. The outputz of the

Power Line Trmsient Frobes wore recorded on the CFC Uscillogrsph

Eventa - A dynr‘nic evant merker waz connected to the CIC oscilic-
graph: mnitorim the power supplies mmd to the inpu* of DOULE

8o thet the time of 211 dynenic events except destruct could be
rocordod on the CEC oscillogreph wmi the Mmltistylus recorder

at the POM/FM ground stetion. Thie geve & time correlaticn
betwoen the two records smd the time thet cach dynamic event
oocurred.

Spee iwiges - The Orénmnce Safe and . Armed

Derlcen wers repleced by Safe wnd Armed Tcet Boxes. The follow-

ing simileted nquibs were then irﬂtalmd in the boxos, two
aeaond ‘stage ignitlon squibs, twn 1~ cipge coparation squlba,
two third stage ignition squibs , two ;-—3 stage separstiocn equibs
and, 4 thrast torlination squibs, Since e firet ntage igmition
sinnlated sguib cammot be firod In MAR 1, it wos not installed. -
Sifics the Msdel Specification S-10 )00-133h roquired that the
current’ through the destruct lines be messured, s (.2 chw
resistor wns used in pleoe of the simuleted squib. A six
chamel oscillograpu was then comnscted ecross the C.2 ohm
resistors to ma sure ‘the cun-unt which flowed duriog the destruct

test,

.~

’ ' Simnlakéx - A Re-entry Vehicle .:im‘lntor, uco
SKT-319. Maa comjected to the G & R/V Interfsco.

;o . L.
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7 TEST PROCEDURE

7.1 Genaral . The {est, vhich wss sonducted in Miaslilo Assombly
Building 2, conalsted of the following five paris: 1) Steedy

State Compatldbility Tedt, 2) Dynamic Compatibility Test, .

3) Cslibration Steedy State Compotibility Test, 4) BT3-152

‘Ambient Test,and £) Celibratlon Dyneamic Comprtitiiity Tast.

7.2 Stesdy State Competibility Test _ Tye stescy Jtete Compatibility
Togt cunsisted of nwonitoring ell semsitlve outputs of g1l nlssile
and TOE subaystews, except BT3~17 snd BI5-i52, fir onc minute
vhile they were energizod snd opersting in s sieady state zcondi-
tion to determine if eny out~of-tolorance comditions exist, The
conter 20 seoende of the T/M date a8 recordsd on the FCM/TM snd
FM/PM ground stations was malyzed. The PCH/FM dats wee enaiyzed
using two methodss 1) r computer snelysie, and ) stenderd
orcillograph playbeck formst., The FM/FM data we~ smalyzed using
ctandard oscillogrsph format only.

Dynamic Compatibility T96t _ purine Dynamic Compstitility Tost
a1l missilo apd TSE eubsystems were energi~ed emd opersted in a
steedy state ‘mode. One subbystem we= then dynamicslly opersted
wvhile all sansitive outpute’ of the cieady siate subdy:;tom: were
monitorsd to determine if ‘he dynsmic subsystem cguiled interfer-
ence .in ‘oxc9us of the steted limits in D2-£704-t. The dynexmlc
subsystem was also monitored feor proper operstion,

-~
L]
W

T Steady 3tste $aliirsiiom Compatilility Teat _ mqq Tteady State
Galibration gonpstibllity Test is axactly like the Steady ltate
Compatibility,with the exception that BT35-13 and DTS-157 would
have been ocomnected to the mispile. This test wes not conducted
vecnuge Alr Force, ZiL, and Boelny did not consider it to be »
nacassary pert, of the test. Al preblowms thei woula hrve been
wncovered during thia te:t were uncovered during the other part:
of the !77-Ir5051 test.

7.5 BI3~152 kwbient Test - muring this test all subsyotem: ineluding:
BT8-19 wure to be obrervad while FTS-152 was dynemicelly cperated
" in the smbient mode to prove thet 14 1- compatible with the 2ther
pubsysisms. [he Talemetry dates wee to be analyzed to prove thsi
the 8TS-172 has not disturbed mry chermels. The digiinl printer
wos to bs analysed %0 prove that BT3-152 is funcliomel. .lince ST
anl Boeing agreed thel there !:- no need to uae the BTS-157 ‘v the
snbient mode, this test wes omitied. _

2.3 -6 2.
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tart B"“a-l‘2 and cne BT3-39 Cnlibrstion Csrt ware commected
to GTM 0C4C. A1l girborne and 73K Subsyutem:, sxcept:the::-
0&C Subsystem, were enerpsieal and placad in n stesdy atnte
rode, BTS+19 was them d,mw.icnl.iy oparated so that 1t°
would oalibrate the missile. Since only ona BT3=17 7/
Galibratiaon Cart was used it war moved from Ceclion 43 %o
Seotionn 45 anvl A7 as roquired so thet .w'll chmnnuls asli-
brated by BT3-19 would be cnlitrated. .fler the BTE-ly
went through all of it: dynemic oparntirms 14 wus then
dizocemected, and IUC~-152 wane placed in » c¢alibrete mode
md dynsmically opereted so that the HL inputs would be

celilbrated. During the dynamic operstion: of ITI-19 mnl

BYA~15. all rubayslems, except the (AL rubuyatnm, were
menitored to dotermine LI sny interfersnco existn., The
PCM/FM smd FY/¥M Telemetry Shemnels were enalyzold {nr
croestalk on unsimuilefed chanelseand for noiss-free stimuiue
2ignals on the simlrtad chemnels, .

, - During tnia
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2.1.3

8.1.3.1

{

L

[
.
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" N

Quneral - The resulte of this test as to whether amn interferance
problem is within tolersnce or not iz bmsed on the requirements
of Sectlon 1 of D2-6004-5 Volume i, These requirements satisfy
the requirements in D2-3602-2 Volums II, Doviationz snd Varla-
tiona from Specificetion S~123-100C for R&D mdissiles. Although
thare sro out of tolerence intarferences =c describsd below,

aome of them sre not intolersble. whether the interference i3
tolerable or not will depend upon the type, magnitule, csuse

md effect of the interference. M example of a tolerable inter~
ference worid bte trantients which csure excessive FCM bit drop~cuke
and which cen be correlated to mmnusi cwiiching copersticns, This
type of interlereance ls tolersable heceuse of the foll «Ning Lwo
rensongt 1t will not affect fiight data, and the swl‘ching
operation ¢an be conirolled ac thr, it wiil not occur during 4hn
acnui 4ticn of PCM/PM Telemetry dstn. 4 trioef deéscrintion of
the different kirdz of monitoring end nitsrfersnces will be gliven
below so thet the Adiscussion of the tert results will be mere
enzily wunderstood.

Mondtoring -~ Theres were twe {wpes of ronitoriny during the teal,
real tims mnd playback. The raesi time.manitoring consints of
monitoring all monitor points in Y/B 7 end the nixie-, digpliisl
printer, and mtistylus recorder et tha FCM/FM Ground “teticn.
Since all chamnel: thsi wers on the nmltis,y*uu records wors

eleo om tho playbteck records the miiti:tyiua reeordz wers only
usod Lo correlate range time with each dymamic evamt <hael ocourred.

The plsybasck memitoring consisted of monit \.cr-*xb ‘the CM/PM and
FM/f™ date which wno ztripped out cn r,ci lograph records. The
FM/FM dats 1n ldsted nz 8 resl Lime mondtor po*nt in the tect
document bul wes nanelyzed as pinyback doia becrure tho deta had

te be procesced to he annlyzad, .

- L ~ Resi time interflerences gra Interferences
w}xich ware observed on the real time moniter points. Thess
interferences nre rocorded nt the tlme they occurred on suprle-

mentel deta zheels in 3action 2 of D2-0004-5, Volume I.

J bl ~ "he FCM/FM ani M/ cseliloprath treces .
were salyzed for the following 4 types of noice:
Stendy State NHoiae -~ Thig type of ncire, a: seAn on irace ¢ of

pint 1, 13 » sieady nolse which makes 't slmost impoasible to
etermne thu exoct level of ithe trensiucser ever though, In most
cnqoa, a3 cloza epproximetion i- ponhihLo. Jine= the ncoize csuszes
the traceifluctuate randemly in megnituie wnd deretion, the only
proactical wey to measure the rol-e ig in pesk tc pesk v:luss. ]
s will give the abuolute megmilude of the noise which is tor .ofue

required in thins teat.
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m.-.rvn-. riwnn lanta - This tyoe of nolpe, a2 ceen on trace 5

A038T) of:iplet 30 12 slso a stesdy »tezte nolse which doass N
not make it impossible to determine the IC level of the trace,

The one sawple drop—outs or transismts are ignored by a deta
mialysist becmse thew do not reflegct the irue value of Lhe

T/M Channal. Whom shalyzing s irsce zi.ke this for noise the

peak values of the -positive sand negative tremrisntc were

recorded. To determine the peek—-to-pesk noisze level of .the

trace the iwo veluws would nnve Yo ho algshraicelly vubiraectad,

IC-Layal Shifte - A DC shift 13 o change in smelog velue on
malog tredes dus to the operttion of cther equipmant-or
equipnants, This type of noise is the most seriou: becsuse
wpproximetion of the actual value of the trsce canmot be
datermined.using the medlsn vmlue whidh ir used for o tracs’
with stesdy state noire. 5ince “hin type of noise iz the mst
asrions it should be fixeu if et all possivie. . AU ’

1l

Iransigpta - 4 trrmcient 1s s ﬁisuu:rbance om 8 T/M channel.
vhich is graster then the background nolse and lacts far

periods of time, less then 0.5 seconds for the purpoaes of};
tals report. The transients that sre recorded in this reptggels.
oen be caused by several types of disturbmices Jhich are: h f,, '

1) A switching operstion in the Missile, TO%, 7/M Groun% X o
Statiom and/or T/™ P'layback Station. f‘“"z\,’ ._;i:

lLoas of Syne in tie Mnzile, ground statlion and 'C!’/FlM
pluyback, station. :

»
~

3) Bit drop-ont in the miz:fls, lendliner PGM/FM gromd = .
stetion mnd FOM/¥M playbaeck ctstion. L.

FAT | combination of ckew mnd bit drop-out? on the FCM/FM
regnetic taps,

Item 1 sbove applies to both FM/™M dats and PCH/FM dsts.
Items 2, 3, amd 4 apply to PC:{/}"H dete only. a
. _ ) i . - ’E’
The ?'?}‘ (/M4 bit drop-out rste that ir perziscible iz cue Bt
in 19° bita.  Since there sre 5.6 X bite every secend it
1: pormissible to lore spproximniely 1 it every 2 zeconds.
This cen céruse one cample tranzientuto oceur whicb haw' a
mngndtude of up to 51“’ if the must cignificmnt bit of the

8 bit enslog word was loot, DBecauss of thic psrmissible Bit
drop-cu! rete 1t mist be reeslized thet during the dynamic .
{r: .tm, there are mmy one semple Lrsnslentz which look, .'Uke
they aro correlnted with switching operetions bat are dus to

rendon bit drop-cube,
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g8.2.1

Steady State Competibiiliiy Te:t Rurulie

Genersl - The results of the ltesdy Stetu Conpatibllity Jest
will be dizcussed in two partr, first with recpect to the

Real Time Monitor Point: then with respect to the El.zytng
Monitor Foint-. The Pleylinck Monitor Points will thea®
divided intc 3 -section: which ere: 1) PM/¥M Monitof Py
1) PCM/PY Monitor Peinia, end 3} b compscison betwod
orcillograph anmlysdis anc compuber smelyui: of the Py

e,

I
1Y

‘ Mon‘tor Points -~ Luring the zlepd; ,tato QL
billty test the rosl tim: monitor points feiled 4o Al
there srn any out-of-tolersnce Jnberferences presentiljyitels
wne partislly due to the feat thal FM/I™ pouer sippld ol
r eopacitor (18cMF ) from “hs poaitive semsa .l'éad&f-'
ground. The capeoitor roducsd the ripple from 900 MV Y
47 WV .p-p on FM/FM # rad 200 MV p-p o 33 MV p-p on'R
X1} the other power supplivi. werd within Lcl«a\:'»wnce;"“

eetdc
ito

2

Afbar the MIT-T-&051 tect wen completed tho power nnpp‘.lgﬂc :
wore rochecked. The FIY/TM fiz wes renoved end a aifSoradt
£ix, 100 4¥ cenpacitors Latween the punitive sense load, md
positive power leed end nogetive senve lead emd nega’frliigfi ‘
power lead, wag ifcorporated on the FM/FM cuppliet. This fix
reduced the noice from 800 MV p-p to 130 MY p-p on Fl L
md 220 MV p-p to 105 MY p-v on PM/FM #2. Alshough tH@':
reduction {n ncize with this fix was not ae grest as Wik
the first fix, it 1a a better fix in that it aliminatad the
AC graumd loop which wo- cregted by the {ir:t Jix. '

The recheck showed that the PCM/PY (123 ¥ p-p), hausd .
(25 MV p-p), Dantruct A (177 MV p-p), end Destruct 3 - .
(174 M7 p-p) power supvlies were within tolersmce, %
. ' oo,
e trenaducer excitation supply rrd 300 MY of riprle om it.
The cspacitor fix used on the TM/FM .uppliec was imsuecet:ful
Then 41 wan doterminad thst the lcad was penercting the nol ;e
and decided that the load chould bo clemadi up inrteed af the

tyenaducar excitetion ground power -yotem. The GG #lecirmict

rupply had 370 MV p-p of noic en ‘he eence leads end €OC 1V

p-p on the cutput lesdz. The capraitor flx waco 7170 UNSUCCHr S~

ful with this cupply. A degemarstive feedback cirowdt wao
placed In the power ~upply which eliminevcd fhe pawar =uppLy
emplificaticn tut ¢id not reduce th~ nol.n o that it would
be within the tolersnce of IHY MV p~p, bu’ 413 deoresse if
to 350 MV p-p. :

ter tie rbove. check: wers nade on he power :uppiiss sli
Pixes were removed end the equipment W= rastored to it
originel configeration. The nececsery angincering roqulired

to bripg the power supplicr withip tolersnee with reapéct to

noire wili be initiated to permencntly !nstell n'l fixes

RECCILATY . ’
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8.2.3 YW quback Yendtur Peldnts o "“he F)m’ Manltoy Foints . ct V,.“‘vfr i
‘ felled *o show mmy cut=of-tolersnee !nterferences during A &
the Steady Sta%e Compatibility Test. RS §

8.2.4 PCM/TM Flayback Muritor loin's

8.2:4.1 Computer Mnalysi* _ mhe computer wher smeiysing test dats
» will disreger? s purcemtage of' “he semples :iariing wiith
the sample fertheat rror the medien. The nuwmber of zamples _
that ere di-rogaried vill depend upen the cunfidence factor .
en! tha 1imdt nred. Cinca the confidemoe factor 15 S0% end
s oonatamt, the nuxber of‘ dirregardied zswplos will deper.
upon w!.ethcr the 37 ,2 v, or IV limit 12 uzed.

e table bolow will shov the number of samples thai sre
divregarded ucing the 8021 confidence fector and the 27 ;
amd 27T limits for three different samp.u: slzad,

o Lk e SOOI SN IO

dample 2ze W
3T 23
1555ty 2699 1 32 o 4F
2600 to 3399 o %3 to 62
3490 to ‘599 3 ‘1 Lo 38

when uzing the 35 1limit in ewnfungtion vith the confldaence

factor there must be &t lesst 1(.10 maxplea for the computer N
to enalyszq before the computer will disregsrd 1 sample on .
esoch end (positive end negstive extremes) or .125% of the

‘ total s-plu. “If the 27T limit wes used thexs would te

Lo 32 sanples dizregarded an each end or 4% of the tots} ssnples,

Bpcaute 37T limi: eliminates aonly » or .12%% of the ssmples

1% i3 possible thet in e semple size of 1600 semples there

! . | oan Le a few one serple firop outs which will not be diare-

garded by the compuler but do not degrale the dets an

spyrecieble agount. Therofore it would be better to uve o
the ZV' ‘11:1& in<tend of the 37T limit.

e computer nnlyzcd 201 TN cherpels which cre lirted in
Appendix 1. The following result. wers obtained:

Percemt of Tota ‘ ~
Channale Chamnelc Amlyzed
{dadt Used - . . Within Iimit By the Computer
3T B V- f3.3
2 . 182 M.
1 J196 9.6

There were 5 c}mnnels vmc‘ were not within limit, for the
17" limit, £As own be seen there am 55 msre ohennels that

O‘ " would be witain toleremce if the 2 7™ lizmit were uszed, .
P . ’." :. . . t
) ‘ka‘ ,,"':
‘;' ,'f?"‘" ';
=20 -0 ;r%’w-i
4 v
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(ccm {nued)

The yer<on tha* mors chepnel. ware no' within the 374'&'!33{.
i partially due toc the fTect ~hul he channed: which are.
sempled st 37 1/7 cauple/escond ¢4 n.t heve eny 1 saxple
drep outs diregerded by the computer, This is beceuse.he
;mmple 1se mniyzed we -mly 453 rampies md the cmr
aving the 37 limit re~uire: o ~nmple aize of st lagst 2600
seppies to disregert any of the une canple drop ouu:xut ’
oocur, Therc wore L9 of these chHunmel: wiich were ~of

tolerence, using the 3> iimit. 36 of these were vithin ol

tolarance u-ing the 2 o 1init which sliowved coms,of th
gemple rop cuts to Le disregerisd, Therefnre it 15 pos iblo ‘
that 1f s lerger semple nice had been ured for emch daf the * '

3 ohrmnels (st leest 1(:00), allowing the computer to di#- o

regard some of trs une samrle drog outs, many of the 36 A
chempels which were witlin tolerance using 2 7 limits. . -
would be within tolerance using the 3 3= lirite, The 13-
ch:rmmels which: were not within lolerance u:ing the I o~
1imdte would not Le in tolurmce u. in( the 3 T iimit wit'h
a lapger campie ize, .

There were m: sdditionsi 19 olsmnels which hnd e auplo : AR

3ize of 10LD «nbles or lsryer as required by the compmuter
that were within Lolersnce using vhe 2 T liwit but wt of

‘{olermce using the 3o~ limdd, etafed Lefure, th:u X5

b 80042

Jue to the fect the’ suditi-nal one cample drop suls tdst
do not degrade the dets mn apprecistle erount sre 3isre- - ¢ .

iarded by the copputer wiing *he 2 <5 limit instesd of the el

- ® S

37 limit. A typicel exemple ol %1da type of chammel e
AC35P on plot 37. As one cen ree $L would be desirshble to 4
ute thu 2 lixtt insteed of the 3 ¥ iimlt. .

Qreill omi% Reocrds - There were 220 PCM/Fl chenpel: slyzéd
on 41 ozotllogrsph recordz or ploir. k. 8 % % X 11 " section -

waz taksn sul of esch of these plot' omd pleced in Appandix IJ.
froh trace o ‘he plotr ie smnoteted with 143 ressurement dode
and the pesk to peak nolse values which wera obirined Zrom
Loth sanusl s computer muelysis. Thia not unly ;ives a

comparison betwean toth methods of anslysic bul alro ellows

“ome to gec the oscilloprsph tracaes,

e umml malyqiu showed that Lhare were 25 chsrmels whiash
hed a pesk to p.ck noise level ebove 1,57 (al) velues ex-
preased 41 poresntages are in reférence to full scale). There
are on edditional 17 FCM/FN chrmnels which hed random tran-
slento which were ghove 1,58 pask, This geve a toial of 42
chmnuls which were ocut of tolerange with respect to the 1,5%
pesk to peak nolee limity The napnitude oft the noize .wez Qp
to 6% penk to penk for stesdy state noise md 2 (% pesk fur -
the rendow tremsient, ixswples of the stesdy stete interfer-
ences can ke sesn on plot 2, messurememts GI73F snd GU74R.

A exarple of the random tremeient can be sean on

@
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F_lv(,»tw‘a’.'é masarremente A0I4T snd ACLOT. A ome cen tee
the anelog veiue of ATIAT wouid Bo eey 4o detexminn
hecsuie thoe remdom trem:ient: (or one —rmpie wropouts) PR I

ean be disreparded lesving s trace whilch P slmoib noi-e g

free.  The siesdy -tate noice which i~ or charmel - GL70 X
end 60737 meke ft s 1lttle more difficult to obieln the OC
snalog value bunanco w1l ~rgpics in Llie trecs vory rendomly
In mopritude and duration.

There weré i random “ren Jentr yrecordol curingg —be Fbﬂaftll
state 4art.,  Elthough Lha trenclendsz asre randcom, 2l WO
timer 2 Lrensiensz occurred imulisneously ‘and e thiri

4ime & tren:immt. ccourred cimdtaneow:ly. Zinoe ell
syatems were in a stetic canlition it iz dmpoocible to

state what ceusedthen. JSeme of lhe tremwients which
occurréd nimulbanecusly cen be ceen on plot 14. - Thowe
tranatents like tho other iren.iem’s recordeu ‘n the '
shatic 4ot are cnly one emple. :

M ovoreil lock et the renulbs of the ctessy rtole tect

as Yo whali chunnols were clean, hnd nol:s shive 1.8 .
and had izclated randcm Lrsnstents cem bs seen m o ths
OTM=0C4C PCM Telemetry Srows dats Chert, 25-754400

Sheet, 1. The 3Stesdy Liste date 1n 1lizted under !ngae !
‘Prame 1. Thie chart elong with 26-33418,SdT3, °CK /M Supplemen-
t8l Datc Sheeis IAB 2 will give 2 complele recerd of
#ll nclsez on the FCM/MM Tolemetry Sy tom.

;_Q% si3 - “hare wera 226
M/FM channela manuslly enalyzed. 201 of theze channels
wore snelyzed with a computsr. 3Since the coxputer was
more critlcal and accniﬂet ,§§s'malys§.s of the data i%
found s grester number of,chanhels out of tolermce. The
manusl snalysis rovealed ihet there were 41 chwnnels ont
of a tolal of 226 or 18.G} of the lutsl out of tolsrance. .
The computer showed tha: there were 74 chsmmsls out of

201 chammizls ox 36.7% of the totel oul of tolermce,

A compsricor between the two methods of anglysis on the
chunnels which were mnslyzed using both methods chowed
+thet the computsr, using the 3> 1limit, found 37 addi-
t{onvl chermels out of tolersnce then were found using
oscillograph malyais. Out cf the totsl 37 eadditiomal .
charmele 1% of thom had » peak-%o-pesk noise level . .
potwesn 1.71% p~p to 1:59% p-p. The remasining ohsrmals -
f6ll betwesn 1.6% p-p end 3.3T p-r. If the Jo- limdt
wes used Inctesd of tha 33— 24u1l all but one of Lhe
37 chammels would be within tolarsnce. & representative -
chammel which the computer says 1s oul of tolersped.’..
(1.93% pork-to-pask) jut mmnuel wnalysis seys is within
tolerence 1s NS0T on pint 22, As one can* gee It wptld  ’
be very eniy Lo detarmine the DG rmelog level of Mgl - .
chennel. With chmnnels like thlz 1t would be de] :
to use the 2 7 iimit instaed of the 3o~ limillp.
N

4
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8,3 Dymmic Test Resul<:
: &3.1 "nmernl The dynamie fu t result: will Yo Mlacgened in tun
0 ) par,l;, Trivst. with respect to Leel Time M.anlusr Points and :

*.hm with respect. to the ‘*Lay'.mck Monitor Faint-, The
aybvck Monitor Paints were anelyzed only using -Landsrd
)wct' orrgph ztrip sut. The dats Wwac no’ mnslyze. with a
oumputer beocsuse fthe type of cunputer vrosrsm wideh would
e necussary for the snelysis resuired i. rot available.

8.3.2 Reel Time Memitor Pointz _ Inring the dymaris campa‘tibility
: test ol Ordnsnce Hazardous Current indics*iun occcurred when
the powar transfer suitch was operated from ground power to
ml:sile power snd missile power Lo grouns! power, I slso
occurred whem the lat stsge ignition F/T bhox was pleced in
an srzed oondition. All three hezsrdous current ‘ndications
wero rasetiable. ‘liese aru the mly detected interferences
to the Test Suppert E;ulpmn

g.3.3 FM/F) Tlaybsck Monitor folnts _ The FM/FH Playback Monitor
! Poimie failed to rthow mny out of inlerance Interterences
g during the Dynsmic Compstibility Test.
3.2.4 . POY/FM Tisyback Monitar Voint: o uring the Jdynaric com- oL
p»,‘oithost 4he dets was analyzed for chenges in rteady L.

tete ncise, rmdom Lranciemts, correlsived trancients and
DC level shifts, All changes im -teady state noise eand
( DC level shifts dus to e dynami: operation are 1listed below,
The random tranclents and pert of the correlated transdbnts .

' are nob iilsted below but dets on ‘*hese cen be obteined an i

| , the GTM D04C PCH Telemetry Gross Tetm Chert, Sheels 1 and 3, ‘

: “he oorrelated trenzients which ere not lis‘ed are cne
f . eample transtents in wirtch cnly one or two, cocwrring
; ctmltenecdsly, ncourred during e dynamic operstion.  The
poswibliity that ilese trunsiens: sre ramdor ir much preator
than the poisibility of their Leing crured by the swilching
operrtiuvn, ‘hen three or more irenciemt: ocourred simul- : 1.
aemoau-ly during n wwitching operntion they will be li: ted N o 4

low Peemtze Lhe posuibility of their .aeing caused by whe . . . kS

switching operstion is such groeter than in ithe caze of . .
ome or twd tranmtiunts otourrfiy simmltenecusly.

The FGM/TH Telenstzy Interferences are listed belou:

I. %hen the ins!rupsntation power tramefer switch was
opereted from grognd power to nissile power the VOWR. .
wendtor feileq foF .7 secends and ¢ iranslent ocouxre
on 2 wmsdaccrs. ) o

.decreusa .‘m notlee the rirat ‘tiu md 8 17 decreete t
gecond time. PCiBP anly hed 8% docr-ase in noinu

Q the firdt time. -
e d0-& L.
voo 1
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8.3.4 (continusd)

3. Thara was n 3% IC level shift on 9982% end s 1,5% IC
leval zhif on 10253 approximetely 4 zeconds slter
modulator frequency was turried en mnd s'x seccnds before

the dentruct recelvsr pover was turnsd off,

4. The nolne on 5003X Ancresse: 27 when the modulsto
frequency 3 (chammel 4 tcna) was turned on.

7« Turning the Dastrucu Hecsivers uf" Jdecrsesod thc nelse
. on 5003X 3%.

v TMIMIng the TTS-106 VOV »0f cauned a A3 DG chift an
S\)SBE md .A-a)i! m.ﬂm* on 30»),“\.

T Turrﬁ.ng'B"S—l% Froequency Mater off csuned o DC shift
o2 % om O083% and 1.7% on S085F. The Swo chamels
were restored to their originel level when tha froquency
weter was turned on.

¢. When the Deatruct Receivaers were turned on the pesk-4
pamk noize changed 42 p-p cn S0N3Y and €€ pp om PGIBF.

9. During the GIC opuretlonsl Lest end the Nozzle Stap’
Chock the noime on severnl TCM/FM chamnels increased
while the hydraulie punmp: woere opersting. Scme of the .
channels wero alresdy ~ut of tulermmes but moet of the
chamnels were within tolerimes bef.ro rud after the
hydrmiic puny overaticn,

Pricr to the MIL-I-6051 test 1% was determined: thatﬂ-the
netio on the FC}/FX telemetry chrmnels increased. t’
point whern the cheumols wera unu:eblo while tl}p. ’
0" NCU hydrasuiic pwmp notur® wera eperating, SN
capacitor was them placol werons the pewer loads‘f
hyirauwlie pump motirs. Thi. Iix, used Auring ihef !
MII=T-6H05) taat, eliminated the noise un'nll t.h?,
tealometry chcm':ele wxeert thoso ilsted “n the~ *
A oodel "PM NGU, which lins pove TFT [irxes ! ;
NMCY, wes inctelied om the irst ctere ﬂnng td. ANE ¢

1te ®ffact on the T/M Syrtem.  who noice thet lv'hﬂorb
genozntead was oquivelent - ihe modul o NCU v*th ﬂﬁ?

1000/“( cepacitor flix.
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The Firet stage modol "[# NCU wag also Operabed on.

battery. power to dotarmine 1ts effect 'in flight, It
waifomd out that. when gperdtrngii. o om bBattery
pouT: tho*PCM/lm talemetiy ~y:tem is not uftccted by the

50U b,—e.é’aa, pep mator, Thia ehews. that although there
ore sgme PCP'./!".{ ehannels oub of tolerance while on g¥ound
pover whén the mizeile i« on bLattery pover there is.no

BRI’ problew, /. Since most of the out of toleranoe channels
have: otily 2% noide it wvould be desirsble to fix the worst .
clsﬂ, dike GGO'?'E and GOOSE with 8% p~p and 4% p-p noiss, -
rnwdbivnly,md use tha other channels as they ars sixce
they. are .ussbla With o7 stsady ctoto nolse which in present
only. while the NCU hydrewlic pump motore. ere rmm.ng on

; grouid ‘power. .

The teble below listr s11 affected _chatnels with the

‘steady chate polne that was ,genm'a:ud on “each by the IZGU

motorc. As a0, cem cea the chmmels which are sffected .
ers differant in the differsnt tests, The resson .for,th:l;_
is unlmown, '

Operational ~  Uperstiomal Nezzle

Test f1 Leat 2 Step Checkd: -,

GODGE

5
GOCTE g
4

T~

CQ23E
TOAUER
GC25E
GCXE
GO28%E
G290

f‘. ‘3'5":

Ny

s
"D

b By

GOUOE

GAE
GOL2E

G582 S
GOT0L 2 R

OTLE .
GC80F
Co81E.
Q0328
GO83E

MNDNRDOMNRINDS

¥

8]
.

AV

SR

Qo858
GO90T, ' 2 . e
GO91E ~C Random Trengdents
GN92F e
S013E

5018E o2
5022

S080E - .
SO81E

V]

e

-~
‘.

NPT TN

Y

I
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g | ’ — N PARPROIF
l [ ]
2.3.4 (perational Operat.icual Newzle ’
;  (cuntinusd) Sech O PETI. AR <ep hegk
o83k 2 ‘
SO8LE » K
b PRleret 3 1
AOTIR 2
: A025P 2 ‘
: A026P » 2
§ A28P 2
: MXP 2
J 2032P o .
L00o3P 2 : i
! HDO05P 2
Hoo7e 2
LHo08P 2
HOJ9P 2 .
HO19P < 3
H011P 2 2 A
Hol2p 2 2 4
q013P 2 2 3
: 50152 2 b 2
; ACULS 2
{ AQl2T 2
| AC24T 2 2
' ’ ACOBT 2 3
i AT
( . . AT > >
i AGLST 2 "2 .
| ‘ ADLOT 2 2
| AT from 27 random trsncients
i to 2% .tesdy gtate nolze
! 50T 2 2 2
! AS51T 2 o ’ 2 '
AOS3T o)
AJBLT - 2
20677 2 3
AQ0o0T 2 2
n99? 2
A33ET 2
PCOLX.. 2 2 .
001X 2 2 2
313X 2 '
> - Wolse troreased from 26 to 3% . ' -
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? ( 8.4 BY3-19 m BIS~152 Dypamio Celibration Tsat . ‘x
2 : SRS
i 8.4a1 Genersl - The cbjwolives of ilis test usre io prove that 1) ne |

exocessive arosstalk existed between dats chamel:, 2) the * ¢
calibration equipment injected nojse-free ~timmiu. signela, |
mnd 3) the celibratiom equipment did not efZect all other ,,: .
subsysteme, oxceyt the QLG subsystam. o o

When a BYS-19 cslibratien oart was conpscisd to the ni*aﬂ,,
it ve: disguvered that 60 oycle noise wa: injected om thy ‘f
unsimlsted chamnels oommected to the calibration om't.. o
three Telawetry Oslibrstion Carts wenld heve been nasd the ™ '
60 aycls moise thet esch would Inject im the Telemstry Chemals:
would heve covered soms of other interferwnces. iheh the = .
BTS~19 Caldbration Cart step: on to a chwrmal to calidrate’ 1‘9
the 60 gyole nolve dissppesrs snc the calibration stimilua -

is qlean, . ‘, oo

A,

. Sinoe the intarest 1y only in the simlated chamuols uhuh D |

; sre cless daring calibretion the (O e notsre-4s not,a

i problum normel ocslibretion, bLHt onlty when looking for

interferames problsms such as crosstalk. Therefore Boeing
and STL egreed that only ome telemetry celibration osrt -

; instesd of three would be cameeted L0 the missile for this -

tcst. ' n;in:.on to the BIS~1" hss #ince been mede elamnctm

. , aterference on the nstimulied chemnel:. o

( | . Ms towt, like the other tests, will be discussed in two

, parts, first viik respect tc ihe Resl Time Munitor I‘omta,

then vith respect to the !laybeck Memitor Peinte, The

le Vonitor points were anelyzed wring only rtended

‘ ose faphi #irip oyt smethods becese the compwter Progrem 4 .

} B necssassfy for thetmmlqﬂs uhiohisraqlﬂ.ridwnsut o :
b . ‘.nnu&h

8.4,2  Resl YottLor PolNts - The Resl Time Mamitor Pointa :

iiled de show out of tolermmes interfersmoss during S 4
the BTGAL9 spd BYI-152 Qynemio Competibility Test. o, .
8.4.2 Sor Poims - The FW/MM Playback Momiter =~ 4 )
: od By out af telersmce interferences !

dumg e ms-ie wnd BYS-152 Dynemdc Compatibility Test. . |
8.4.4 FOM/TX ngtm Hemiter Foints

Bodelpal - Daring the oalibretion ocapetibility test the

: telemetry deta was enalysed for the different types
of moise ez steted i puragraphs £.1.3 dut beosuse of ihe

: objeotives of the Calittstion Dynamto Compatibility Tect

o5 stated in 8.4.1,0hmges in stendy stets noise snd IC

e leveal chifts only will be 1isted belov. The rsason that

: steady stete noise 1s pot 1isted is thet !n a dynamic test
of this type only the chamges in stesdy ~tede noise are of
intereet, The detalls em steady state nodso can be obteined

R

o  fron 25-33418 Sheet, 2 - OTK 00AS POM twora Telamstry Dets s
220G 2 , :
REVISED g SoOSNG |V | lno T2 2179
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8.dibel Chert. The trensiemis sra not listed becsuse they will pok .

(cont) present smy oslibretism problems unless they are present in
axcessive mmbars whioh may hile the level of the calibration
atimlil, In this test ail of the emlibretion stimuldi were
clean axd the trensiemts recorded were op the T/M channels

transients vhich ocourred on ‘he T/M ehexmels during the

amd the details on asch tramsient can be found on the
; supplenentel dets sheets in 25~33418 Cheet 3, PCM Supplemmntal
{ D&tl mm- ¢ . ’

8.hhe2 gT_S_-_}_Wchorutiml-at Missile Ssctions 43 smd 4°
The PCH/PN monitor points Ceilod to show any changes in

j steady stats noise or DC level shif't for the Section L3 wnd

Jection 45 BT3-19 dynemic oparellonc,

8.hedod B25-19 Dymamic Oparstions at Missile Section 47 - The PCM/FM
Telewmetry interfersnoes whict occurred during the Cection 47
BT3~19 dynamic operations sre lisiad below.

1) The DC level of 3080F end 32E1E shifted +2% ome second
after the BI519 vihrator supply =witch wes turned oif,
“he twc transducers retumed to their original level
7.8 sesonds afier the switch wa:r turned on,

2) Durimg the operstion of the AC Samlrilon Sequencer AOL5T
hed ¢ 6% increens in steady siste moise for 2 seconds.

3) Durinmg the opsretiom of the I Simulstion Sequencer two
IC lével shifts ocourred on the following two tramsducaers:

! SUBOE +2% and 1%
S081E «1% enc 2%

4) Tarnimg the DG Eimulation Dwitch off osused the follawing
IC lwwel shiftes :

308CE -4%
SOBIE -4% -

5) Turning the DC voltags meerurements switch om crused the
folleving IC Level shifts:

50808 +3%
0818 +4%

¢) During the operatibu of the IC voltare measurements
seqwencer the following DC level shifts ocourred:
S080F -2%
Su81e ~2%

7) O'p"ritd.nz the & Traneducer Output Seqiencer canzed SOBLE
to heye o +1% IC leval shift.

vhile they vere in a stesdy stste condition. The number of [, .|
Dynemic Calibfaticu Teet sre recoried om 25-33418 Sheet 2 e .

230

S ————
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Hedoda3 8) Plecing tho AC Voltsge Mees urement switch to the MOY ‘?." ,
{vont) position caused a IC level shift on the fol lowing channelaz '

SO20E  +1g
3081E  «4%

2) During the cperstion of the A Vo ltage Measurommt
the follwinﬁ' JIC level chifbs occurrod:

30208 -1¥
SCE1E -4

.An‘}nii

13)  Owitehing the AC voltage supply frecusncy switeh from«(ﬂz‘
100" ops position to the 22 cps positicn cauzed the tollé "lng
IC level shifts: »

ZOROE  -2% ,;?_:;
sSogir "3“‘ "";‘
11) furing the BT3-19 galibreijon recuence twn DG level ahifte

whish can not bYe correlstes with amy switching operatim
vere noted on the foliowing iransducers: [T
SOB0R . +2% end -2% i
SOBLE 2% snd -4%
3inoe 3080 and SOS1T shifted its IC snalog value even whén
no dynazie operstion was isking plece, 1t is vary probable
that” some of the interferances recorded :n thess two ghmrmels
as llsted abovs iy ba random and are not co*relatad vl‘r.h
the B’rS~19 dynamic opsraticns.

8.4.4.4  BI3-152 Opers - The PCM/FN interferences which

oocurred during the dyneamic oper-tions below are listed belows.:

1) During the BTS-152 pubomstic Calibrstion Jequence thrse
chenneis shifted their D0 level and became nolsey. The
reedon for this is thst 4he leads whinh commact BY3-152 to
the mi:sile transducery are left open in BIf-157 unless
8T3-152 18 cending out a si{imiuc. If ieads were proparly
termineted the noice would not be presemt. nce the losds’
are properly “erminated when BTZ-157 is simlating the
Lrmsducers. tho nolad diseppeers anl s cloan stimlos is
present, Boosuse the Interewvt is only in the simuiated
chenela, this is not a prodlen., The thres chennelyw which

) are affected are:
A + N ,"4’ ! f; L ’1 -
L qili ‘mm*ﬁ-‘w -

14

GL3NE /

R15P 2 i .

G".%’.J..E a: ¥ B
Al

S2808 end SISIE eloo hed SO lewel <hifts anch toing

approxirstely 37,

soeNG |V | [N T72- 227 ;
1 - | oace 2.7

B2,
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l Heled ol 7} Tmming the BT3-1T Frecuency Meler off cewed

‘ {2omt) SBLE to heve 8 [C ¢hif, of %

[] T

i 1) Turning the TT-IED dipitel crured 50237 ond .

! SCBIF to have a IC shift

¢ .

i i) M uncurrelrted DC shif4 of 37 aloo occurred on .8050 md P
i SOBLE.  As otetaed before -~ince SIAID mnd RRPYE ifted
. when no dynsmte operstion wro Loking plece, 44 i very
| rrobahle thal sohe of Lhe rlive inlerlarences recoried .
| ) above sre réndor snd ere nol Yus to Lhe DT3-140 oynavdc
! ~ nperaticny, :
]
II .
!
!
? .
i
; Foy :
’ *

- . ’
! ¢ .
; . .
5 o
. 3

1
|
, .
)
!
;
f
i

|

!

|

]
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-fluctustions which lcok l3ke “hey ere torrelested sre ravdom, |

CRMCLUSIORS :

The objectives of this test were “o deterrine if e PCM/FM '.L
missile can be processed in MAB T and to pruve thet thl
RCM/FM nusila is free from croutalk

The resulis aof this test have provod that a PCW‘?M xuuiu

¢ be progessed in MAB 2 suooessmlly. “he test results

have slso showed thet the T/M chmmnels are free from croast,alk,
oxcept for GOBOE s GOSLE which fluctusted {requently during °
dynaxio opsrgtions snd while ell cystems wers in s stetlc *
ocnddtion, Since they fluctusteu while ell “ystems were in

e static oanditiom it 1a poszibie thet most of the other ,

Alao PO18I and S0L3X weve affsected during the dynamie test .
hrt not while the T/M chemnels were csiiltrated. 'ihis indicetes
that no eroaste’k exists between PL12%F and S0L3X and the othar
/M oharnels, . :

-
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COMPUTER ANALYJIS OF PCM/FM DATA
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