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I. - -

pro"t ereuza7 is a Jbtional hAwwoutics and Space Ami~nistration
p" ltaMp puarim" at 6swelping and tow.1uativ$ aL OaPXU1

in Whisk a -n aem sio afru1Iw w t ubte Usarth, re.antorU Itz
phafto ari woou1lah a safe ds~ent to t~weairth's eaufaoe.

The Atlas portion of 1',.j..t Vaemqr 1s a PrOV= in whict cOnttn;ul
pror~aiveachievmsnts we Planned, ftartin vith i~rstM.Ast~d

boostews, uwad am masma ftaps lmhe innoa~to sub-orita~l
trojectorimi, wd oaulamina in a swrim of orbta flight. and
sete la~imp at mummiopuI) AtMa Neruowy booster Is a
busa '801wseis WAtls uslle vith GOUD Kain mimer otno "b0
its Operation in3 the ou r u.The amt slinilwf l Cbam
to tMe Atim isto e adis"tias o' Abort dewig a SamtatM
freta (ASS) hr sM,4stromut Xlieiv.

Ths AMR it Mah nU3 riabU sptft tern Mseing the 4.yelauent Of
awposibslbe mtapah~uw of the bNgro7 Atlas J6omte sand

pa..U. /t astite" the Mcrawy K&sUle eSOON*

so autoamtle b3oekhoe. initiated Abort Canft ane e*qweot4 to he

ability of ~ui~sf Voezd awmy'w oapmbilitie. MwaLng ftpeul
beast hsw, m an auti.dtlestiom syut 1.,M was OMO became
the time ;;" eartain eapele-ocater nalkhmstlew and bowtee
"M03i4l Wftmh' eMR be sb'tsw tMam hmn deiesiveactions. Iaeenttallr
the AW usmitwa s.3astd owItIOal puWtWsW In tkw tum(1Jigt AtIs

-&At1~ iM t oceditim wjywitv a *=mud JUzect MI~MIN
ADRM bo Laittatui, at mosh a" Oul tim that =1 aPe cam

be affsgp ~.e to tMe 4ewqajmsat at a oosAditi whish would be
WaseMo to the AtUwaut. A usnul abort ftsOLit7 . hias IDD e Is

seasiroan~~appear to %rVa* gush a4OSM

An %addctlam prim roWALramut for the MIX is that It uwt rat
Preen sue... Safu l @ ospe of V the y algal" isub eter b7 an
tmdvertm Abort C==M *ae to AID saponeut failure or' bv
wxLo %~ertt~aat oftWas stjbogutsi..

lbs diverse reliability' wsqjlzmta of ASS pm~tIV 910510 Of
hemrdom owMtitlaw sd ni~uiaiu the poss ibility Of =uns~saa
Abort Ocamsni hm bee satisfied bri

M1 Ouvet seleotim of a minima umber of the sheet

~~.q.,'I ow nol. int Or*tn I * W~
U~ ~ ~ ~~~~~ #1 opt *-4b , i~ I ', 0 n~' t'e I
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kpaietersan WM ton-aa af ter an extenuive study
of. possible misasll system itun.tioe andreview
Of data from all mssile captive and flight tests
to date.

(2) Cfradt design to povift rqdu~akcy bmasd an the
moPt likely fatbvne mode of the Individual emooonrt
ofthme AIN.

The A333 1s deuIgi to mi~tW the ciuumli Atlas flight pes'fomwr
tbmoh selected Iints La five aiol subsitem as foll~s I

(1) nlight contral otm
(a) 2itoh, 1 and Roll Rates

(2) Tank Pzegrsisati•n qptm
a)Igqud o* Tank Pzsswe

Differetial. Pue'inm between UWqMi C~gen

(3) ftoulsion *item
(a ) Suatad ha ane s wAllter ogin Fuel theetion sC) )bzif old Prea ma

(4 dm4rulia %vste
(a) uetdfr ncor po rat lio Prn.m

(5) Mctriesa Systma
b a) 115 volt" AW ape V0ol460

b)Atlas/Cas-al. khterface Contjnuity.,

FigumO 1, ina tbe AMPjenx, isa a soherztic diapsn of the Abort
Seauing w.M haPlamntetio= 3kutsu " ini aditior. shown the& re.lat,.ion.
:ship of the 1533 with the Lau h Contrlp At~lias nd Capsule Sub-.
system. 0

It -I -s anticipated that changes will occur with~in the definitions of
this report. As such changes ar.r acceptedg revisions or addenda w111
ba published for incorporation.

Sest A /aiible COPY
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UX. EIOTONZ ~ Alfin 2MID3 (Rer' to rip"w 1)

Pri~r to Atlas 2 incoh nction,, the on3q oapbilityr for evarglinig
the o.pauls esompe awtm rests with the Atlas Teot CoMiutor.
Falladng Aradng of vbe Oapaule Squib Bus and Tact Condutor
Abort Switch by the %.d Safety, OfficeO, the Tvat Conducotor WM
initiate anl Abort Oommw b7 depressing the Ahwt Switch. The
aictivatios of this sidtob resulte in Mrse +28 volt groun pn~
elpnale to Pez'fm the following OPeMtbO

(a) dupp4 az mogiln cuteff octande to the *round Wgz eay

(b) Irdtiate an Aborst Oomm van YU link to the Capsule OCamand
3sftves's. 'The IMo.Ivoru, in tu.rn supply Capsule +28 volt
pw~ through the umbilical ceOýs to the pzound Uzbi 3 4
1joet and Towir Detz'at, Rela to prAuce ejeotion of the
mbilbwl connector. Rjectiou of t!A c-iielowmator
de-wiergLase the caps~ule Qroti bIMLLual Reimue PUel to

0 aflUov +28 valt Squib Dr power to be appliad to the limday
1elay. MA initiate the capsu2.e, escape aecpaenhee

(o)36p3 428 volt ground pIoi via, the mUai1oal cable to the
ompeule OomA Coman Abort Relay vhioh ina tiun oloes a
cntest In paulliel with th* Co~mmm Deoosiver to follow
the smmoeitione desribed Lim item I (b).

(4) lattiaWthe 5 rdllJaooMd Ti Dela PAl&7 for boalp of
Iospale mubimel 0jotbo.

(a) Initiste the 550 =11woond Tim DoUr R*la for bmokiap
at empeale SkyGao PRoly activationo This~ ocariMd vill

sturt the snampe aequerao without being dependent upor

At aleelle leannch the A5 nost he ina a MUADY" condition (P.11
AM~ puuzsmte? mmfito!m "SMAndT' both Ciapmsule ail Detect
Reays enrmgiued). This oonditl'om Is .. oonpliuhwa t- havlzg
at '"ast om o sa! .h pair of the sorin oonzroted pressure swuitch
paire aetivated, phase A voltage aboy 90 'roltspe, an~ .il t.
am voltso 7etecimg Isn~ than the abort le~l,. 06ImalXy mv

dep M/aeco (see Table of NarmaUtev Ap4i Mix), For tmse
linjat v'asli the output of the AS= will be tw +23 volt siamlim
to megive the Capsule Domter *Lalwo Detector Ael.kq -1 an 2j,
through the Abort Canister cooneotors 11 and J60 wid the Oapouig/

Smapter zatn " cmetortme

JAM fit; AS M~c i~ i~~~i~ e i y1
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Whn m2 .Z2smdU eiach CejlauBoos~ter Aaoluwo Aptector Re1.1V
upplist41Mix" +28 volts to culiss, one or the ASI BOO

A RO17 algmland 2, located Lin the A813 Caninter, again
via the "t sets of oonranetoru. Activatiton of both rflakm
allwe +28 Volta fruaKi Hssil Power Distz'ibtioi to pauri
through the ASIS Omnistez conneaetorg J5, 43 and 32, ser'ies

adio-est AOI th0 &oeo 2*W Rls, ,y oanavts, awsd the ejeotl
Umiat-th kaopilotr imbl0ia, to101, afe Smiaule 2br Plh at on

a isaUlm.to l me app; e Win ftim 0ompeue WM, X2"o and
thoe a3451 vobato in tbomhe huonbm$R&Ioe admlr mtb i

Uglosur of s itto .ma CWr~lee & contact tb muidI
theýk "SAWol for &oUbt .otlvtlof~ theý Tand 7al A333L

The ANS aster igh A sjout isw* ovo~lty uzctIsa2 'ged wht
lift-ot. Afte the atime2 Zero WA~wmr Way es# camued bthejet
ofd theq.s 2uo~l mM 3 viii. J10e1 der~e whLe 2 Inc volt, 1
um12ta28umlts !.toIzztdt be othe Ciia. ulue Tis etro Rol ".

ANNa 2oii lb atlon t+29 volts *otbe.swilsedto the ABU* Z4ll
ROW.~ to addition a -e-I eqamNCed 154witll ts uappw in
theoawle fuorf occuset vaotivanp¶tiymuiofu the TimugnR Ays wIt

z~lft- toff. Afte teim Zer f 4vh tbow ontrised t hea
hedWR29- 2uof and 3ns w~il~l be -1nitiad wh ia +4 olsI

Fox' added~ Astaramut afto Itu isieewm tat theu mot plv

fTlm2Imh Zerlont2 mmoi plas 30 eecne.3ubllstoft the out,.wil
otti sieutwI secmplluphsl b th is. Fimh Contwtl, a Mal

samngof~ aegwimin +28l msiolta to coceo dnthaW. 1

*n be cuof fltn an aBS or PltAbrt aw 'tgIisA gi.

Time Zer plu 302 seons od2t fte Hot
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3oaterhstoacutoffth i OSnm

At Itto t1m~ of Atlas Boooter Ingirws c~itoff the WCO JRolone-1
and 2 drop out, the. series relay coz t1uaw i4.U now provide
a circuit to bv-peass the booster fuel pr4ecw'f switches 1
wdNFw place the 11 pai LO tank presorne switch

Initlates a +28 v'olt slp asting fro 6 seconuds to yrogm
tbo ABU OMw',ts Dateoton to tvins their normal abort thmeh-
ocA and tolersma. An the Atas Booster section pbvuioaU~y
aepitta from the Atlas sustolaer ootioza a Capsule +28 volt
circuit Is brokmm to start the Cauls Ismpe Towe Jettison
sequam. br doe-.mgiuing the Os~muls Booster Xogir Soparutiozl

On Project )0suryw flights the "utainer and venier aan
an utf simaltwwouly. The +28 vtolt mignal tz' al-

for ustimerOutff i alo onected to the CX.&ule Boostexe
Abort MAIses WsIAW to piewynt capsule action on the Abort
CoarnaM, which will be received vbun the &utainer Fuel Pmmue~e
Switch goes UUt the Abort Mods due to 3ustalmer ensiUm cutotff
WA to etart & 30 CAPaSul SOPAzttic Sequence. RMAVg
ftft;7 9bIIs. Outoff Cmmans will not ezmwglu the CapsUle

Boostr AbrtWarm Iblaq thereor~e the 41Z w ill eaemu an
Abort aud the Capsuls will go thmoAgh Its o Ipe Seqwe"o if
the Raqge hety Off bar emus a Mmnmal Fuel Cutoff Oamxw4.

For NWroury flIght. the norm~al Atlas Range Safety Conrad~m
nGim. Cutof and Detruct capabclity will be modifie. At,

RWang SDXot7 OMOW W~ ntiation Of a )knmmd FUel CGtof tUP
shuitdwn U* e .agni "M to the Three Second Time Dela to
start the 3 #"od~ d*JA,-es Deattnzct kab3.e. A3,1 sewong of
enginem tW1 pressure domq~ at engzm s huatdown will sturt the
Capsu.le Smpe Siequmoe. Dostruct Ign4t-1M cannot occur until
the 3j seond enable Ls ociaplaetM; folL sublamet aRaWg

'rL Ja, Ile 014 i t t el I

tcm' 8- 0' 1t~ 1i W, 3 0 S'
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Safety Destiluct Catmn viLi produw e 4stxluction of the Atlas
tenks at a time wheni the Merwo~ry capaule bas reached a. oafea

[I ~diwtanoe from the Atlas.

CI

ow uth 2--4 jo,,e n t~ -~o '1P
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(a) Pitch$ Taw and Ronl RAtess

manever an usqAlose of structural integrity hxas

at Atlas Station 675, will be monitored through a snl
section linear M-3t-Qrder lag filter with atiecnat
of 22 + 50and -25 -41iseconds. Platesl in Pitch anl lw
exxoeeding 3.00 t 0.15 degrees per second and rates in~ 11.1
exceeding 6.4 1; 0.30 degrees per second wil autcuatical3y
activate the capsule sesa"e systea, except for the period
of Atlas Booststr Angine Cutoff plum 8 t 0.5 seconds. During
this Interval, the Pitch and liv rate thrediulds, are doubled
(a12i%) In orlar to prevent activation of the capsule escape
system by possible excessive but not dangerous Atlas Booster
Staging transients. Positive redwidancy in Pitch,, Yay and
Rol excessive rate sensing will be rirovided by using a
second set of ones at Atlas St+ .-.,l-n 975,

The redundant Igrcs care required to protect the capsule
fro catastrophe if a flight control system rate amo
should fail since the fatUuro of ii rate gyro will put that
particular sensor into an "Abort-Smafe! condition. From the
tine the Proj ect Mercury Atlas Flight Control Systemn is

Lenabled, through Sustainer 31gints Cutoff, rate anr outputs
frum the redundant *back.-up or "passive*l amo foup will
be monitored through a single section linear first-order
lag filter with a tiizA constant of 80 t 20 milliseconds.
Rates in Pitch and Taw exceeding 4.e75 t 0.25 degrees per
second and Rates In Roll exceeding 9.4, + 0./AD degrees per
second winl automatically activate the Zapsule esscape system,
the redundant Pitch and Taw rate gyro thresholds are also
doubled (t 12J%). The different Abort levels a&d filter
tine O~ustants for the two rate amc sets, were established
after extensive study by CV-A and STL to provide specific pro-
tection against any possible control eyatem mwlfimotion duiwng i
powered flight, and in addition# to provide positive redun-

da7 ' fo deetino the most likely contral system
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rate ane am* an Indicated on the schematic, fl~e 1,
AM the 411sadle late Ojwo Sato ad the "hmokup Plate am'r
Set" respectively. The Individul. amow.sive rate or Oren
Rate threshold detectors ame intiatui as "Pit 11, R, 12,
Y21 40d FR20 0jA'e' A detailed description of the Oven/
Rate deteotor. is. given subeequently in section IT.

2. Lank Presuz'iation M2101

(a) Liquid QWVe Tank Prssures

The minimum liquid r- vgm. task pressure required to support
the capsule under Wtas Booster soaooeertiom eM ma~inm
aerodymldo Luadng win be monitored Wi redundant pressure
switches. If the tank pressure fails below 21.5,t 0.5 paig
during Atlas Booster phasel, a s ipal will be initiated to
activate a capsule escape. The iqi cqWge tank preemne
switches, ane indicated on F~igue I as QL% TX#Presoure
Smeasr 1# vM Presavre Sensor 209 Afte Bosekgine, Cut-.
of f It Is no longer oemssaq to maintain 21.5 ps.4 in the

w0A ~ ~ ~ ~ ~ ~ ~ ta .ecde tpteeuhogg oma isl wl l
it was possible to prevent an Inadvertent abort due to a
ran-bawxdoilr malfunction after staging b7 adding a third
pressurwe switch, operating at 11.0 ±t 0.5 POLE$ in parallel
with the e~dating_21. 5 paig switches. This prssure switch
is indicated an ngure I as "300..L 2 TED irtis eoabled, 'cy
"d-mesrgLin both of the adundant M10 elaslqs1 and 2N by
dropout of the Ragine Relay Box WBooster Flight Look-In
Signl" at Atlas Booster Inins Cutoff. Details of the
pressure Switch oiroAUitz will be given subsequent3~y La
Section IV.

(b) Liquid Qqgon Taz*/Vwl Tanks Differential Pressure:

Thwe miniwm differential pressure required to avoid reveisal
of the liUVU o'pu tauk/fuel tank Intezmediate bulkhead
W1,11 be monitored by redundmat pressure switches. If this
pressure differenti~al falls belom 4#.0 0.5 pol4 during
Atlesflightp &£9jr:l vill be initiated to activate capsule

eve" beli 96Ateak/f uel tank 61ff ewaiAl
presure switches are indicated an Figture I as 'NmFufressure
3e" v It and Pressure Semacr 2'.

Fuel Tank Presoare is also monitored lndireotly since Fuel
Ttvi: 1r',.sse minus Liqusid Oqvgen Tank Pressure sinus Liqui

O~hfedPressure resuilts lIa the differential pre~ssure1

N.'$u!'' .. J ftý Mik (1* Ita a 4e.ilens 1 '1P Ln-le Silt i' 1 h# I ne'fle4IA th $ D169* A-~
1. t~n I keie [a~V t- D!t (Inr Pt 'f Y 81 8f' :P C-0

Lq it IW71
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amuse taew tinit bulhadk.

3. 3

(a) 70l Inection Nmnlfo] P"Baue~ssw

'the minlm= rhal njeoation Mani.fold Pressures required to
sustain r ~~~Project Mercury Atlas propmala In perforimnoe
will be aoltored b7 redundant pressure uvitebes.

It eLthw Atles Moster W Fuel Injection Ihzdfoiod
pressure f&Ull belmi 470.t 10 Voa dsn Atla booter
awit S lot pmese. a Aglv will beiateGu to natiorte-&NO eampe. The Dolr2gine ful Injection Mnmitold
Presauve Di~tehee an' Inloated an Figure I as R,7 n
22 F4!rasawe" 8e'se It and frures s inm 2'.

If the Atlas Ditainar -- I-s Fuel njoeotts HM~axio
Presuure fails balm Wt0 10 peals, a elgoal wil be iInt~tste

to f~vllf i s, as". The&*- Astl Mz I Fuel
W"Uoa Pmoe Ows itebe. ars iIndats8 on 11gw'.

I as Banfea ae wo It and Pressure Sewr 2'.
locater, Zngla svitobw an' disarmed at Atlas bSwtor lkgns

CUf. i 7S ) _ 14m,~bM tr deaulig ther of
the rebwiant '0 swapooooo Lud 2' thlrgih 4V"pt of the
ftins blay In 'Usetter, 1ight Look 4 J4! 0 beaked up

by .mmrgis~.ug the 0/h~ Mela frau the =10at iProgMar
Stagirng late Ratio Vvo a~gul, (on for 0 asoombi).

(a) L Fasadaw I ixuo hre"ures

Tba mini.. Sustainer Vdrmaalo P essure reu1yedlduin
POmWe fliht, to malU tko Sustalmer Mgiue dwqi~mig er
Staging and to emsuro 3usta~na/Vew,:o w Awol Outff duwin
engina shuztdou will be sonitored In the A3.3 b7 :;du!dan
pressure switches. Mantainer/femner £ogin. suitodoaw oar,.

abilit attims Uedit*2 pior to eapsule orbital

for injection of the Gaysuls 000tvant inoan J."uvival
orbit if sae.ive OwtaLinar hur"la aM --MeAeWly
emaxsive voeaoit7, ware silliIf the &mtuinur Hydraulic
Pressure falls balm 2000 t±A psis during Atlas flight, a
signal AUl be initiated toatveth eapauls weapet
system. Mdindant ftstaiine idnuUit Pressure ftitches
ame indicaWe OR 710"~ 1 as OW.FresM mare Imo 1, aMA

'4Sol do un.*t t I.I r I .-A.rw J$Iý;, ro- 011b $.. 1 the .j .hI"Ofier 6141%a~n Uf PeIS ~U-4hF .S

~ ~ 4# ~ ,94 *.~ ~'.I~IiIw to m, -\4'4\ t.f ~n i~ ed pe''v -w, *
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Pisaui' Ssnsor 21.

(a) 115 volt, 40 cpe Voltagel

Atlas altenating curnt voltage is sensed at the contr'ol
input of the 1-O G40 ates.* The reot~ifed voltage output of
the sewies przeaure switches nst be maintained above the
Seno voltage of the diodes for a Safe condition to exist.
Pbese A source voltae levels below 80 t 10 volts is will
came a signal to be initiated for activation of the oaasule
scape system. A description of the undervoltap cutoff
circuitry will be given subeequent37 in seotion IV.

(b) Loss of At Au/peule interfaue Continuity,

10 • of electrical oontinuty between the Meroury Capsule
and Atlas Missile at the Interface wirina and/or coneotor3,
"lnterface 1 and 2", see Figure 1, will cmaue a sipal to
be initiated for activation of the capsule escape system.
Loes of one interface connector and/or =,3oolatod prima

, rcuita Will not inhibit noznal porfonronce of the runaining
interfaoe conneotors and/or associated pri•ze circuitta. Loss
of both interface oonnotors and/or assooiated prime oirouil
will owme autmatic activation of the oapsule escape ayst,.

A V.ib COPY
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Tbe Abort Somsifand SM imecation Opte (ASZ) Is shown f'unctior-
&U~ in1. Figur Is from left too right ±includ Blookhoiwe
Lanh n Abort Circuts,. .Atls =otL im4i CIr'cItZ (ASis),

Mmoterdtkiuul* AViZJg and @oI~rmsecJlsa esol*ted wapule oi~muitirv.
Tb~t pafticn of F7gtwe I which show osjs~s, oompomwnt I.'ort do"s .ot
obo smy1 pat and coomnettion NO DONS=L pa'ovidao in the oaskiuls, but
indiostiss snay tsese paarts m .kass4A with the ASIA to dommtzmto
Uinotef im of CY.A aMA W 34*0 mim~t. *in the "m~ anl the vTrio
mmems of *emir#g wAsLale ta.ilii are toolleoted mAn suia t**U ogter
inpoetio lei =nits to foaeth U9 ABB tput bwas* conmeotod to 14m
Do Rbntwfaee Ooanectouw I SMd 24. Za the 819A0 state sech output
but furnlshes +23 volts to the eapeule kmaste, ftlA2ui Wetetor BelAju 9
3k2 and 33. Moth of these, +23 yoit "3M' sians" nut drop toi provide
an Abort Osmmand, A dropm~t of azqr of the MIS psumater semos' switch
dust& (both preerft Vitdbm Dnot 1M1*mte an abort ocalition) wg/ci
aIme atof etrm onaSmiity in both ASID outpu Vim or o~vou~ts
(plast Dg Obtartw~ Oonnetoris I and 2"), ,sm/oz a si~al or sigmisl
gemeanted b7 &W~ one or @.U Ovr/Uats Detester aftfoait (11 71I, R10
P29 Ur 12, O/A's) viii1 4Mo out the nMMNZ mipo furnished to the0 "Peule loosteor Failure Detector bFeu'u I aM 2.

ABU istectiou of pummatur mslftmetiom proemeds in the following
ininrj if a stamed pmz'inter arls ,mwe.orA the aceepabi. Units
Imposed tr the agner then the output of the asiocciste magnetio logic
unit viii Immmoe to a v.lue such that 47 volts wil appear an the
aom ns connectin the outputs of tbe three rmaizanmg ugei

logic unite of the as and the InAMU of the two Z-W &A"e. (A "1t
of ticlogic Units I ai maposed of on I-= Gate Sm om mah of
themeh___ Lai PAU Oyer/tato Doteaton. There, an. t sucoh sets

wafing in a gsreallel reftalant 6oonfigUrsi sam the output of each

2MGats The +7 vl uiteplapidt m fteato

qMM" +Z) oplts Prcpusr to0s.Witch the loase.Te of h iotwo of3

an n ;;spkyn 2 volip to megm the Mcqday biqumi, 2 and 3
Eý an enuind.Ie of +U2o vae to the Asaj~ 300~ toR04

proudn. a Mswdmt path. for 3agino CMxte.

0~I 9moo~unstion withk the detection aMU+ty of A5SD, aM~ loess of oontim-

ýxUMA :D~u . - W, I q,).. p". f4 I ht IHjj;C4 ' f. 1&100 'h$ LIte Staff% W, Mh I h fres".4 0, thm I. I, .-

_____________a!,_I,_Ij!jj., m ua.h t.90 Vo~q ., i- r Cr loo

5Lj POO A *1022
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Ufty throj s, sem"$too primpR oirwit Wia~ah resuIt. Ina logg at
beth 423 wU uIinAU %0o the optr Failan DOUtif sw lom-1 and k
will Prefte thalNo - NOI a s nis e and Mq*W obrAM seaqw &q

TIum e of Mmmetic logS. unte In the ASS was based an their
Inheret 4esireable colr~otowratic which enhance. the perforanm
WA WOLiaUMtY of almot am 2000 uWutem. Tb. mogratic l66W
=Its UNAt an~ Mm'se 0mtetl* olofgIstolm and
siimef restifiers. 'the Wfeis lmese themselves ane vU

rupi m it P orspw2 ufefyi ad Gnaw ed e k Operating
iqbudi *mwdJ r il diodes vwlo haes Mush

mbw'wM qaitn lw ae e.ampdfa a prellotabi.=7ZzuUh As arwa2.,6 therlsh..t of the mz'rall MW
801411 valt, Is Sqiwovel bF w~mig a speuifle diode rilundaroe

fth NN Gats w24tsm (two 1.10's and two 24=10a (AwAotlon
In a slmilar manne. The twos elf "aartwo" gat. vidigaV,l
smobh -4 Goa esqwen tostM ane sprgmsed br baf-mwo(1) Sw'remh In 400 d.epo phoo, Meat'4ns hire The swo ouatput@ ane

ambined ý " m a LU-wave retiftis *Ijnal whose v
to 80 aftheP OV inpu cm ta ion volU4age

oetasqlidu (or Anui~ag) ane cmes to both cores ard arm
mVSrLNAe InA~ auo ma tuhat a guyp Increas in either oomtzol
our~ zrmlte in a "r~ In emUftier output voltage. ThxIs 1
m blintmb aW ato. opumtSse Ame an Inpu~t greater V=e the

Un *rwe Voslm, In isz m e outpu aid v wee "na eeo
-44, he say difference bebmmma the 1-W ad the 2-M1

so.V tae i iimm at tof eudol wIai emLU the 2-Mgi mob wid.
1,06.1ayig sePerate ad bu2 Sate ""notl.

bn OPWSUM, Vh W I- ate, ULU kala either "Ma y"lt. U
to the Omstasi wlin" to give spyrollotely 7 fot.t outp~~
2 o J#votsa'iu to five Krrsmateli 0 volt out. The 24KCg
*z ml to di (a airt %vou) rocalyss eithe weo or 7 volts
trui A et o ,MOWWU'ei Data rsorm ad one 1-4M Gate for

34Wte output Ail be +28 volts or +1 volt
ft"MVOU. i outpu bPV0ltage In &PPIJd to 00s Of the

apoulb Noester ftlalrne kotecotw Woo~ tbeoiagh a am dic.
fo~br o#Ir ueo~r 43 volUto ofpesar at the z'ema coil. The

secad cstrol, wingIs uppled i enal welts"g frM the
backkV set 4t thme Qvw-hAste Btotmort eid one I-MCC Gte to
PWf or iatayr m the tIrst .ootral vIMiag.

Ths magslPUe apna in Use Ovw/tate D-------- -*asot

th ae"twtw MGt ni.Itr ihteVmepinta
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thm co~iubrld an vM a osnmtla vtudii, a b~svila

widn mv wv thaf) the ble
W681 P Sh 44 Un pgtOI ea4ftw output

Zz ýhf v ~ oJ~I# w Pqu' 3. As this soabrol wind.
In *as= w 1 Ian wsnvolog vato pon eigmal tboro

Is lUttl or w skimp Lz the ouyt at* Usth gate wi4Mtnp. When
the AoPWULS am of ~msin the thre Oonta wo 1inaip
Wmehe"W an.UAtlm the Mognotto ampwl"fl oporatlco 1 in the

ath to s koo tUP vapme ouwx #e.P1. 1 av. As the
1--0 0 =Rn Offt gaesa I ati~ o ,./to -44"i 1Db
the MoW4 Ilalla (2 ft at bmt Ralm vf IS u)temsl
a-WLIr atsse tom to 1.os. nhs4P t p va"1OSkIMP
7. .A to MIS ofe..ms 4A~ T" ,t
M~tilk Se 6016A '00 a +42 wit *AWA

OWWAMO DMtsr ~MWt w~nseuzb the balk of the

*m I so" sv mi 0400, 4m-iutlea
" a qpw.~wA% the'ahel VaLa

S.. a Isth geMlttUO voltag
a rIN the eppiolee ol sgim tw.slou searnIn filtor tiM

ape omat ::jgwt elusaltofp sash pro11g 2. The Oab
Pwrsw is 4meaftUO 601466 In ~~u to (I) intepat.
wel~abM @ .~at %ow Iwo of Me. pro u4sltation wltoge*
(2) eMm AlS for Obeaga IS UMe Atl 4M0 "p vlt*4P (fn.

gn 0'1A V M)to ulULiMu vauiatLO In the abort theeshoM,
ad C)) alownwtO th240Pe sat pu, pe for Inital an'-
YMM ftJes HiU47 lllg6s.

vita 26 volts pr iISAtU06 t"e blas rustif Lw PP~l- M-

ma-0fle oopytwor AxW veudattm Is pro mitessl -

~I ' blurtfi k-161% 8r':"el'., a ~thtngtf. .'Om Jolt,e r.!144ý~JE9~W 1 m~t eawt,' cl the (to t* A-

'AI i5tt- ?~ 13 & 144 14 ur' .I ii "t IsI~ ac i.A n Mrb~.7.to 4uI z.~ f10 posn-
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result la a oaireotica of &ýort thaeebo3t to maintain the semi-
tUvity ockmtait. The mpmtion viediti Is supplied ipp'cx5mtely
1.2 xt fz, the notified phase A 400 ape power line for correotion
of Uthee M verlatioxi due e to in the power liA, voltaee

Th ~ ~ &U Whln .2.1.positive fe"-b'- frMs the =41. =iP- CutPut
topdew10utv oum of the sWitching opeuition. 1)ia-
lag the IWW= ooeditlas these tWo Wvizlgo =aintan theMR
11,0pa. UapaIP tO? in the UMIsaturateds ami outputt state. To N-

alsh an Abort slgqal, ncii=ly +12 volts average, the dwioduator
mit furnsh I ma control curent (2 m for double threshold) to
Its vindufu. Themplifiea enM de dulano e capable of 2 1/2
to 3 ma at saturation. The amplifier oonstats of one Atage, uning
two silloon transistors In a Darlngton coupouM ooonetion. Neg-
ative am' feedbak is uied to give gpin stability and hio in.-
put ad output Iapednos. Psse senitive dwanduatlon of the
uiplifier slal is equied to give polarity-roversibe time -
cmwtant it tonin the W, filter. Tho pwaiave RO Filter to
a laeuam• first-order lag filter with .6 db rcU-off
fr MY e ts its ffra the -.3 db down frequenay.

The absolizUte mntitudo of the filtered rate sinal Is srsed by
the diede bridge rectifier by conva tIg the pcIArity-reveribleC) rate signal frn te tfilter Into a unipolar signal. The uino.•,-
s6 alway drives the magnatic =PWi Ls tovard conduction.
Th compensating oiruit furnihes a cumet to the Magnetic
amplifier to hold it outaff until the al&gIebic am of contc',"
vining anpearotu-u is so Instead of the variable off-e@,;" it
would Otbeoeds have with Increaing and decreasing li ne
This aircuit iznreeses the accuracy of the oent:rater a ý.ras.o
detector. The ma0eti amplif lr cOparator pwavideo a null
voltage of aprmt3y+1 valt for *RUM" and nclnally +
volts average for an *AD=* oendition.

In order to prevent the smmtion of the 3 Over/Rate Cperatj;•r
mll curents frm triggorin the output =gaetic anplifisr, a
•amr diode is placed iu series with each cqpamtor outpu so
that the output of the Over/hate detector ir 0 Volts for "RUMAD"
and +7 vo.ts for "A3Om', (-5 volts due to smner drop.,

Rodunwday in seaing mizatile rates ha- toipn prcvided by having
ua rat sensors each capable of genere.ti; an Abort Coiawud,

(provides drop-out of +23 volts to both CaX;u*o( Frai Doteot Rolaym).
Io:-dr to miiamizo t.h pcocibility of an -erar/•te Detector

an .inL-id~tant Athite Ovar Potootor circuit
dwi~gaiI whera possible suoh t.ct' ) failure of aky

Best Avai1~b1,• .
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Th. au. of Ats flhtPxoe pVQS..@__ %sI.... mwwfe into
piMma Mitches for' A9338 vas based an extensilve fligt. toot
everi and c ,e tgtIM. Ts to-date have o
tW fa+t th4 these witches ae th n,**t reliable pressure
se eAvailable in thes amble- A'.r. for Atlas flight
enyirommuts. ALI, of theprosswre usotw.\* utilize a wiper ami
moving an a m bar In which a gap Is located at the point
os~maepoeding to tUe Abort~ oonditione The wiper ara acrses
this gap In, a ako-'m rm switching mode to contime on
the Abort ,.wcotan of the bus bar. Opening of the M~FARX" cirouit
of t e e switch will s•upl an "AW " slgIl to A IS
while olom at the "*AD= oizsoult will supp•l an "ABORT" sIp-
nal to Talaootry. For them switches, the closed when energized
mode of MUAVV operation was elected as the most raliable type
of opeaticv6 Ths was based on failure mode data sqez'isnoed
In the AUt flight toot psgouua well as connpomnt testing
and aznuIps*

The series parallel electrical oormeoon of the prensur. switch
duets was an extension of the gienerl *Znergized for '1NAD! and
,oen ergiasd for 'I AD phlosopkW rv--a ended by Courvafr-
Astronautics for Project Murcory. s type of electrical
oonneotios allow the rel.ability advantageo of Fail-Wae psmllel
switoh duets (the predoamiate fail mode of a switch Is to "ABORi")
without the disadvantags of full parallel connections of all

switch".
The electrical eoitation for the ASIS pressure switch duet ohain
is "ungrounded", This increases ASIS reliability when compareod
to a unLDAteisly grouMded excitation connection. For exagplo
one Poun incurrd in ASIS pren3ure switch harawos will not
affect pz'e.ss switch chain operation. Two or more grounds
will only by-pus those elments betwen grounds alloving normal
"o t.-rson of the rmining switches.

A reduction in the 115 volts =a supply volage to the pre•,aA
avitch traforme will causoe a cozmeoponding reductJ.-a Li the
control ind1ing current of the 1-M0 Olat. mgnatio wa•1fier.
2or~-s diodes and a series rs3istor liUAt the magneti-, anpUfier

"-.+inlQg cur-ont so that a raupp39q voltage of' 80 + 10 volte
Stba oorftrol vJinding ouzr~nt to fa.U beowi the valueS....... +''t+o keep tho magnetic smrlWjor in a ORLtrY" condition. ":

.to I-7UT Gzte to ha-m, = output voltZeo and a sub-

.. ....... B s f{ia= the AS IS.

Best, Available Co~py
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