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NORTHIOP/ MCA.11. Y'F-23.A 
co~mnoN Sl'HSmvt 

SCOPE 
7lus manual <:ontaJ.nS the oecessarv mformatioD Co-r 
3.lfe and effiaent operauon of the \7-23A fl:#t test 
prounype a.iraaft 7hese i.n.stn.r.1ons p_:-ovi:ie a 
ge,necl'3.i iU\OW'led.ge of che a.m:raft ano speaiic normal 
.mo ~~- opera~ proceou.res. Your expert· 
ence tS ~ therefore. baslc ~t pnnap..es 
and detailed di!SCr:tptton and operatton of systems 
cm:, moo to ail OU1ff ai.rc::raft: are a,-o-.ced.. :bJs 
manual prondes the best possible operatmg ~­
uons under most o.rcu:msta.nQ!S but ts not a substJ. 
tute for sound J\--age~nL )fwn;r.e emergences. 
ad"~ weether. t.erratn.. etc.. mav reci:Jre a:oddi:a-
uon of the proceaures • • 

USE 
7bJs pubhcatJO:n ts mtended for \.tSe by an erpen­
enced and quau.fied pilot ass-.:gned to the YF-23A 
Fhght 7est ?rogram 

FLJGHT AND OPERATING 
LIM ITATIONS 
f t,gn1 and opera~ lun.atanon:s mouced nerem can 
be supplementeo ano.or supenecei by Supplelllelltal 
flight and Operaung Lun.rtaaons.. pubushed under 
separate ~ by Sorthrop System Safety 10rgn. 
359159• 

PERMISSIBLE OPERATIONS 
Pemussbte opnaoons will be as scheduled by 
Xorthrop Flight Test Operations.. The fli,gbt manual 
taJteS a pmtave approadl and normally states wiw 
you can da C ousual openaons or cocfigu::rauoas 
are prohibited unless speafically wva ed hettm. 
Clearance must be obtained before any ~ 
OpttaUOll 00t spea6.c:ally permitted in this manual. is 
attempted 

HOW TO BE ASSURED OF HAVING 
LATEST DATA 
Ched the fugbt manual C0"l"a" page. the title block of 
each safety and ~tiona.l supp ement. and the 
status page anacned to sa&ty &D1i operational 
supptements. Clear up all disc::repanaes before flight. 

ARRANGEMENT 
The manual is dmded mto .9"ffl fairly mdependent 
9KtlOllS to sunplify reading SU"a1ght through or usmr 
as a reference manual 

SAfETY SUPPLEMENTS 
Infonnauon mvomng safety will be promptly 
forwarded to you in a safeTy supplemmL l"rgent 
mformauon LS pubtished in an 10cenm safecy 
supplflnmt a!ld electronically trans:nmed. Formal 
suppt.e~nts are rn•iJed. The supplement atle bJodt 
and for.nal supplement status page shou.ld be 
checked to dnermine the effect on the manual and 
OUlel' outstanding supplements. 

OPERATIONAL SUPPLEMENTS 
In.fonnaaon m'f'Olvmg changes to opttWng proce­
dures will be forwarded to you m operanonal 
supplements. :be procedure for bandli.ng operaaon­
al supplem_ents as the same as far formal safety 
supp~cs. 

CHECKLISTS 
~ flight manual conwm 1te.mued praadu:res with 
ne nry amphficaoans The chrdilist cootaJ.m 
itemu.ed procl!duns without the ampu.ficanorl. 
Pnmary bM items m the 6.tght rn•oual and ch•ddm 
are idenacal.. If a formal safety or opera_aonal 
suppJement affects !O'U c:heddm. the affected 
chedr;bst- page will be au.ached to the supplement. 

WARNINGS, CAUTIONS, AND 
NOTES 
Warnings, cautiam. and notes are held to an ab&o­
lute minimum. Efl'rJ'lhmg in this manm.1 could be 
wrmdered a sub.,ect for a note. a c:aUDOD., or a warn­
ing. Thw definmorw app1y to warnmp, c:awiocs. 
and a«- fowid. thrva:gbaat the manual: 

IWARNINGI 

Operating procedm-, tedmjques. etc... 
wruch could result i:D penomJ u::uurJ ot km 
of life if DIX carefully followed.. 

'cAtmoN' 
,_ -- --- -· 

Operating procsJur.. ~ ~ 
which c:ou.Jd rNWt in d•m•g,, to equipment 
if not carefully followed. 

NOTE 

An operating poc:adure. tedmiq,a ~ 
wttich is CC'f)s,derilld 111 1 ctial to empbaize 

NOR'TlmOP/MCA&a ff•DA 
COlllri I I I iON ilNSfflYI .......... ,.. _ _._ .. 

• 

• 

• . 
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USE OF WORDS SHALL, WILL, 
SHOULD, AND MAY 
Thl' follO'«"Ul~ defin.mons app~· to u_~ of rne .-ord3 
snail. ,,.,11. shou~ ano ma~-

Will IS used to t::Xpi e:SS a d~ticm of purpose or 
mnple futun:ty 

Shall is used to indicate a man'!!.uory requu-ement 

Should ss used to indicate a pre:~ bc:t not 
mandatory method of aa:ompmhmenc 

Ma~· IS used (O rm:lica1e an acceptabie 0:- ~·ec 
means of aa:omphsh..cumt 

USE OF CODES 
.~ aircraft cocit- t::c ~.;n_ed t o eac:.: au-c-aft :-bt-
1e:xt ili11strauon proc:e-.:iun-. er. c.na.rt ,~ coded for 
mionnauon onh" app_w.:ao-.e 10 tnat a1..-;:ra.J1 

SE?.:...i.:.. ~~·.,:3£P. 
~--O-: ' 
~ - -• .. :-,f ! 

YOUR RESPONSIBILITY -- LET US 
KNOW 
.C:~- effort ts made co keep rne fught mant:al cur­
rent ~-ie.- conferences W'lttl 0?-!"'3nn;: per-;onn~ 
assure mchts:1on of the latest dat.a 10 me m:inu.:u. 

We cannot c:orrea an error u.n.les5 wre CltJ'\ of 11£. 

existencr: In thJs regard. it IS essenw.J :hat ~"OC 6 
your part Comments. C:0: I Kt!Ons. and qt.BUOfl:::­

rega.rcimg this manual or ~ - phase of the Fl1;::nt • 
Manual p1ogxam .ue 'A'(>n:omeQ 7hey are an ~~1.­
ti.3.I pa.rt of tne de¥elopm.ent program Dtrect al, conJ• 
aents. correcuons.. or q\lerte$ to" ~?rtnrnr 
Corporanon. Aircraft Division. Dept 6$10 ::~ Ctnr 
~orthrop Avenue. Bawtnorne.. CA... 90250-32:: 

PUBLICATION DATE 
CU-"TeUC'.\" of mformauon contam?:t m UlE o:,nu:i. c­
as of the pcbiu::anon cate appeann;: !ln t~ n; ..- P3;"-=-
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u 

TABLE OF CONTENTS 

AIRCR.-\:-r 
m pw =-xc:.,u 
[21 GE E..,GL"l.;'£5 
Al"XIl.1.-\RY POWER l~T:" . 
E.~GL~E C\-:...E":" BOl~::>A?.Y .. A\ . R co. ·-;rm :_ 
F~~ W.U!.~G A.'\-:) ~ : :SGi.-:S~G ~"$7'".: 
Fl "EL SYS 1 .c..,, l 
p i::-C7RJC.~S\-s:-El! 
~IERGE.. TY PO\' . .:.R SYS . :;_: 
b"Y:>R.-\CLIC SYS~! 
L~'-:>l.XG G ;-~ SYS:-01 
E..'-"\ lRO!\~!L :T.~ C0~"'7BO:. SYS. ► \f . 
\ "EHICLE ~!.A. ~..;G E)CE:\"7 SYS. ,. 'H 
l ""PFRO~T CO~-:?.OL 
HE..-W l"P DlSPL-\ Y 
~.{t'"L TIPl "'"R?OSE COLOR DIS PL--\ Y 
CO~Drt~,C..\710:'.'\S S\·s~ • ~$ 
::'\A \ lC.A 710:'.'\ SYS:-nlS 
W.~~-X~G. CAl710~. AXD ADVISORY SYSTI:l.1 
LIG Hm.G S\"S1'nf . 
LIFE SCPPOR7 SYS.-:: MS 
E.J"ECTIO.X SEAT SYST.ul 
F!.JG H7 T .t.Sr EQl""IP~-:-
ARMA .. \{EXT S\"'STDt 

AIRCRAFT 
The \T-23.A aircraft i5 a single place. protocype 
fi~tE'f" proalttt'd ~- the Sonhrop ).IC.AIR team 
Sustained super.;oruc capab.lny is prcmded by r,irn 

enpnes 

For mJ:SSaOO p;:a on1ng p-oss ~L refer co the cur­
rent Form 365r 

COCKPIT ARRA.-.;GOf:E"!\1 

The general arrangement of the codqrit is SllOWn tn 

figure 1-1 Coc.kptt General t\rrangemml . figure 1-2 

J.J 
J.-; 

1-:!1 
1-..=: 
1-~ 
1-~ 
1-1! 

- I~ 
J . .;: 
J..;C. 

)~! 
J.,;.:, 
i-6: 
J-6(, 

1-:.! 

1-1' -
. . . _ !-Hr 

1-1~ 
- 1-113 

1-llti 
1-123 

c Insu-umen t Panel '· figure 1-3 t Le.fl Console ?am.>i . 
and figure 1-4 c.Bigbt Console PaneJ1. 

WAR."-'INGS. CAt.mONS. AND ADVl.SORlES 

. .\hl:Jre,\,atJcJm used to explain warn.in~ caunon~ 
ad-n9ones.. are located a.t the end a{ each ~~t-m 

descnpaon. 
• Master cauuon l:isht lMCJ. 
• ~!ulnpurpme color display c fPCD•. 
• VOICE wa:m.mgs are in irahc bold print 
• Warn.mg Tone ts m bold pnnt 

NOITHtOP/ MCAm YJ.23A 
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.. INSTRUMENT PANEL (TYPICAL) 

t -A'Ol".S CEAq A."C ~<ES 
~ ~-::r.; 5 

2. JSOtf.A-e.- CCNJR(L5 

3 . U..-01 tG GEAR CXHTR:JI..S 
, . F:i:t: ~;NG A.'D ~-:::rot.S 

S.. ~";'iPUP:lSE ~ :>:S?'-AY 
CP .. lG-t-~ S?l PAN2.J 
tft.!er- :.5 F' ... ~ PAIELJ 

6 . A.'6-E CF S:O'E 9-JP 
<!;: 1"6""A...£:l: 

1. ~ CAL ... :°' Ll<?-

8 . l,.FCRt'H""co,,n:n_.PA.'El,_ 

9 . ~ :,:SP-AY 

!O. H.J:> c:::»mm..s 
I I . AHLE CF A-::-TACK 

l: F 1HST >--ED 
12 . WAANIN:i LIGHT'S 

13 . tl.LTI~ ca..~ o:s=--A 

U . ST A."CJBY A.,.. ! nEE UOJCA7'CR 

' S. STA'GY FUG-f" ::::5="....AY 
16. COOCPIT AL.Tl~ 

17. COO<PIT AiR VEN 

18. FUQ,l"' '""EST PA."8. 

19 . R'.!XER PElA.. A:),.,i;-

,.,... .. 2 
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RIGHT CONSOLE (TYPICAL) 

-

2. OS-:;:; .Ev::; 

~ l(<t-S:-

~ _ :F:; ~ ~~=-=~ 
0 =~ ~'":'RO"- =>A,'£, 

- . !:'::S c,.~- ~ .. "E:. 
5 . CXV::E._ ~~-cc; 

-0 

,;p...J-4 
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[1] PRATI"'\\~~ E GINES 

TABLE OF CO::'\'TE.'f f S 

PAGE 
PW D.Gl!\'"E DESCRIPTIO.. 1--
EXGTh"E CO~JROL :-7 
E);G~t IG~TnOX 1-i 
Dl'GI!\C: Fl'"EL SY57.:..)1 1-9 
£.'-:GC\C: BYDR,\l-UC SYSTD! 1-9 
E'-Gl!\'"E OIL SYSm! 1-9 
E.."-:GI!\"E !,!OL ;-:rn ACCESSORY 

ORI\"E EM.tj) GE.A3.30X 1-9 
~GL~ ~L~"C7?.iC.~ s-~ S. • \; 1-9 
AFTE?..Bl-P ... "\ER 1-9 
\"AR!.ABLE EX.fL\i."S:- ~ozr~ !-9 
:-HROTT' ...E Ql".~RAXT 1-9 
!);CREASE:) STA.LL ;,L-\RGI!\ S\\-:7Cn l-14 
E: 0 GD.'"E s:-ART 1-1~ 
E..'\GL'\"E IXDICA :iox::- 1-14 
. ..\..'R!-7l-\..\l.E MOl-X7=::> ..\CC-E-5.C:('R: 

ORJ\t 1-15 
E.. ·c~E CAl-:10. ·s !-1~ 
E.'-:GIXE .-\.0\-iSORY 1-1-
?W. ·oIOU.!.. PROCDt-P~S I-IS 
PW :D!ERGEXCY PROCE!>F?.ES 1-19 
C.-\ FTIO~ A. "A! .. YSIS 1-2<1 

PW ENGINE DESCRIPTION 
:-he aircraft~ J>O"eted b: two tw10-spool Yfll9-PW­
!.. a.f1erourn.m; turi>ofan en~~ 

7ne ~ control system 023 t-.-o F uD Authority 
:>tgmll Electroruc C-ontro~ FA.DEC . ..-uh dual 
ek'Ctroruc sem:ors and contrO'. mterface '7he eng:::ne: 
an- conrrolled e,ettncall~- ~- ~,irau.br \"ah-es and 
actua:tors ~ esettnc and ~uuc syg;ems are 
self-contamed.. engine-d.m-en systemS- Backup 
eieanc:aJ power ts aTailable from airttaft power. 

1"M 6m aod cumpaes:scw are ~ b,nb,d 
but mf'C'"bamcaJ~- mdepeodent Fan speed t!\l • and 
compressor speed -~• indica:nons are pnmded 

ENGINE CONTROL 
Computer m1erface bet •eeo the am::raft vehicle 
mana.gemenr ~--nem , \'?,,ts, computers and the 
engine mounted F .DEC Pf"O\"l0e5 eng:i:ne thrust c:on­
ttof The tntercnangeab!e FA.DEC open._(e m a dual 
aC'tlTe mode and ha,.? equal a1..'thonry OTK comrol 
acruator-- Oep-aded ~ ~ mdude idle mp. 

reduced thrust IE"-el. parual or total nru r~ 
afterOUroe.r. am: auto-eagJ.ru? sbute:awn :-ne F . .;:)C:: 
mcludes ~l mannonng of en,;me perl~ 
and post·ffiiht mamrenance report~ figure 1-5 

Tne \ ~IS cac;r.:ters pass ~ and thrust c:omman-J . 
to the F.-\DEC The FADEC passes thrust acrue-,~ 
enguie status. and engme perfQ!'11l3DC'l' <!a.ta to tct­
\"YS compw.en.. The \°?JS computers ;;t"O\"l~t.­

~ performance data ,-,;a r.ne a,,orucs ~ .,. 10 .. 
enpnechsp!ay. 

The f.tj)EC adJUStS engine speea anc ?ft:i.-U,c- tu 

p!'O""lQ-e stable. ~.all-frc.-e oper:mon 1nrou-...r. - · :h• 
operanng: en,-efope The FA.::>E(" contro!,. 

• ~lam and afterbwuer fueI r. ,-·. 
• . la.in and afterburner i.gmtton.. 

• fan~ c:ompreSSOt rariable '--ane anp= 
• Exhaust oo=ie t.hra;u a.no ~ area:-

T"ne f . .l.DEC detects engine Stall b.....~ ut1 cumpre­
~ presure :r a ~all JS detectY ..... en=:m<- i::-­

oon LS acm-aied. fan speed demano is reia1:.~ a&..1 

pressun- raao demand ts reduaao When 1m,· N.UI 
dears. Ule en.gtne aculera~ to toe \"')1.5 comman1-
erl thrust le-·el 

If enp.ne sail oa:t:rS "«"h.tle aftertn!mtt is :.?,en~. 
afterburner is te!"minared. 7o ~ ~ aftpro.Jl'ffi.-1" 

after the stall dnrs. the thronl£- mu.st oe r-ecyc-tea to 

militruy JJC"l'ff or belo-« 

U co:nmunication bet•een tn£- \~1S comput~ an-J 
the F ADE.C is lost fOT more 1han t.-o sec:on& the 
~e L'":?5 to mid pan pc::>'weJ" 800'-"E- f&l;:h: r--c-

A swu:c:b labeled P\\' on the \~15 test panel pen::llli< 
an ma-ease m militarJ· thrug A:ilo,ranlf, );_ 

maeases apptaxnn,ately 2"l and EGT '.?:? <i~ 
Caiognuie. £nsme openDOD in this Slntch posmon 
ts hmned to 5 mmute5 per fli8h-t. 

ENGINE IGNITION 
An igmmm exater ~ mam en.pct:- an1 
afterburner qp:unon m response to .F ADEC com­
ma:nds Si-z-k ignruon is su:pphed to the ~ b..'" 
agmter plugs. twO m the ma:m combustor and r wo m 
the aftetbw Off !eCtlml The F ADEC commands 
DW.D engine ignition dunng engine srnn. durm; 
engme flameout. deceleraaon. or if enpn~ stall 13 

detttt:ed and ~ tgnJDOD when af1~r 
is selected until bgbtofT IS det.Etted. An enpIM-

PW/NORnffO,/ MCAIR YF-23A 
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mounLeo aJtemaror p!'O\'lll~ e .~ca.J p0"""l"T for 1¥Jll· AFTERBURNER 
l Klll 

ENGINE FUEL SYSTEM 

The en;:m- fuel system f~~ 1-6 pr:,,.-:~e,; p:-essur­
tud fud to the erunne ar.:itn:stJOD secnon and 
aiierbumer P~ fueJ ts L.'-0 used for engme 
hydrauue Ou.id ano lubnca:mi ou COOUDg" and 
eiearoruc component coolm;. 

:-he engine fuel system must b.n-e an-a-aft fuel boost 
pump pressure to operate~--

ENGi NE HYDRAULIC SYSTEM 
The engine h~,haulic ~em fi;':u.re 1-i, uses 
nyora.J.UC fluid to moamate f-u2l f19W" metenng and 
~ .mg '\"3h"'e3. fan ano ccmpres_~ 1.-a.n1:- acruator5. 
and exnaust nou..:F at"'ual~ :-h~ ~ ~em ts 

tnaepemlffi" 0 1 Ulr a.uttar ~ ~"Cr.JU:.::C" ~~~lem :-he 
m..,,or C'Ot:lDOl'lt"l'.''F mc!t:cie •:-:.. ~ :ir 0"3: mounted 
b\"'OnUUC pumo. resen-ou-. ano actuator$ for engine 
ano exnaust oo::.zte conll"Ol 

ENGINE OIL SYSTEM 

The en~ has a self comatm"'! c~-scmo otl ~em. 
~ : -.$ Oil pressun:- 1.s n_o.:ire;wa:E'ci ~ ~~ 
.-itn enp~€ ::u>~: a!l~ oll tecpe!"at:.:n- OU pres3Un­

ts mdtc.lteo at near 1dlt- ?..P. ! anrl mc:rea..::es -.,th 
e-~ RP~ Od pre:=~n- a?Pt-:m: on tnE- standby 
1~, ~~ 1 "'""n-en a !: e1c:'t"tn::::il P'-) .. H is a"'3Jlatxe 
aIY.! OD the . !Pr'D ~~ ~--p.ay wnen 3C elettncal 
power is a~b-.1:-

1 CA-l '11 (} ~-, _ - - - - -
A m ndm1Umg engl.CE' produce: m.:.-uffiaeot 
oil ~re for enp:ne luoncanon En;:me 
a.:l.In3e~ <"OU,d oc:rur afte:- 9 CllllUt~ 

ENGINE MOUNTED ACCESSORY 
DRIVE (EMAD) GEARBOX 
The engme mounted •a:t'SSOi) d.m-e gearbox drives 
the engint> fuel pump. th~ oil pre!'SUl'e and ~ 
pump. enpne by-iraubc pump. enpmo a:.tematcr. and 
power- takeoff shaft to the airirame- mounted acresso­
~- d.nTe U.D.Jl 

ENGINE ELECTRICAL SYSTEM 
~ elKTnCal source for ll:.e en.gme conttd system. 

igruuon system. a.mi engine eaect nca! a, 1 e ; x leS is 

suppt.ted by UlE- engine altenator The anaaft 
elea:ncaJ system p!'O\'ldes engine baekup powet' 
excepc to the ipuao.n Cll'CUltS 

The enp.ne i: equ1o;,ed -,rb n fully mociu..at~ 
aften>Urner 

Afte.--!nuner fuel and tf:UUOD are cona-olleo ho ~e 
FAD.EC m I espame to throttle pcmoon Flam~ 
sensars m the ~ secuon confirm afcerbu.-n­
er operauon.. If the aiteroumer does not bg:ht or :i 
blowout OCC'W'S.. me FA.DEC ~-des afterlJumer ~ J 
and igmnon three umes AutomatX ~"dm~ ran 
take from 4 to 20 seconds dependmg ao aluu.me arni 
oumber cause of ~~e. 

Afterburner failure to light causes a c:auuon £.: -~ 
lST Cycling the throttle out and oa..-k m1u 

afterburner range p"""1des afterbumff &&rul.K'fl 

A c:auuon ESG 2.'\'"D mdlcateS parnal or tota (ai un­
of th£- aftffhurner The affected UU'Otlle sn<xu.. -
retani...od U> a:..ilitary power or be&o.- an-! lJl£:- \ . !'­
re5'el SU"ttch p!aced mmnentanJ_y to RES==7 .. :,J'i- • 
reset. afterburner ma~- be used ~ reqUll'E'C 

VARIABLE EXHAUST NOZZLE 
The engme mcozpotates a r«o <iane-~-WO...:. 
ton~t-cu,ergent exhaust nozzle Th~ fAD:::r 
conrrots nou...e Ull"Oat area for o;:mmur:J ~rn•:n:; 
pressure wttnm tltt- t11gme and noz:z.t.., exr a -.,.a t ut 

opumum th.-ust. 

THROTTLE QUADRANT 
T~ tnrotU~ figure 1-9• pt'O\-ide eJearoruc- uu·u~r 
romrnancc: uirougn the \~ to the FA:lEC :-n~ 
tiirottle=: haW> a ~-ertt at auln.ary tllnEt and at 
min.u::n:m afterbu..me:- An cl!€: Slop pnoum-:­
~. e~ 5buniown r~ hfcs an- raised 
ro mO\"'e the lhrottles aft of td.ie 

The thron~e mounted s,ritches pronde \-anDU;i ~-,,,. 

t.~ conttob: without moving the hand frnm r -
throttle. A ~ fricricm R'ft!' ad;usz:s fncooo U: 
both throules.. Tb. engine mod. ~ ~ 
conTennonal or integrated en,gzne modes. 

ConTeDtional ~ Mode 

!n the mDft!nt:iooal e.ngiM mode •CEM . th£- \°l1S 
pas5e5 engme thrust commands to the FADEC ~ a 
func:non o{ th:rot:de position. 

Integrated Engine Mode 

The mtegl ated engine mode UOl 1 {Jl'O\"ldes airspeed 
ho!d. YO\'-mg the engine mode ~ to Al 7'0 adds a 
th.rottle detent a_t the -vemca.l lh.ronie posnioo 
Labeled CTR and en.gages \~ inresrated enpm­
mode cantroJ lairs Puttmg the tbrot~ m the 
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COMPE'TITION SENSITIVE 

detenL holds eusnng a.uspeed. :Ce UU'USl control 
on the left thrott.ie produces small c:hanges ID arr­
speed For- largn B.U"Speed tm:reases decreases . one 
CIC' bOlh ~ can be ari~ re:.araed 01.:t of 
tne de:.em The rare o! auspeec cc.a.ngt> ts 

proporuonaJ to the amount the true e ts out of the 
deten Bcr.h engines respond l?'-en s.f only one tnrot· 
i.le lS r:IMr.ed_ P.ewnu.ng boih t.brotties to the dffent 
nolds the new ~ 

P~ enhe- throttle to idle ar military po,rer mrer­
rupts the auto:nauc engine mode Both engines pro­
'"lde thrust baS!d on thratt1e posiuon as 10 the 
conTenuonal mode Return.JJ?& bOtb th..--o~ to the 
detent reengages me 101egrat.ed mg::M moc_e Either 
mgme in AB l"e'"enS enpne ,o con,"e!:t1anaJ engi:ne 
ClOde 

INCREASED STALL MARGIN 
SWITCH 
.-\n mc:reased stall marcn sw,rcn on 1m- \ ")IS lest 
panel IS used to i.m::rea__~ enpne ,o:e:-a.n~ 10 &r Oo-«­
di.storuon :be S'Wltcn .: la::,e) :s:.: ·.-.:;~: ano pro­
,~ r.-o ~~ of rno-ea.qo !1al) ~ n L~"'fl 1 
prondes an tntteaSe of 5'f ID stall maJ'£:l attC 1E"\"el 
·) ,,,.,r • - pronab a • .,... l!l01a.......-

ENGINE START 
~ ~t- crank ~ten ~ a ,~ ~uon 1~e 
~-nch magneucalh ht,ld m tht- :.. or R pc:ElOOD fig-
UJ"E' l-10 P~ ~ e-npnr crank E"'tlt:h to left m­
npit mitt3tE:S st.an o! the ro:Tespom:me= enr-nt- At 
the first mdlCluon o: RP. t the throule ts aih-anced 
10 ad :-hi- ttma1ll<it,r of tne 5tan sequenct- e 
FADEC' contTmJE-d E.-ipne hplcoff and EGT rise 

oa:vr withtn 20 seconds after 2()"; RP)1 At appnm-
1111n•k 53' X.2. 1ne :ataner ~ and the crank 
S1l"ltcn reu.un,.; 10 OIT OJ pres:;ure appea..--s at 30-
6(Y. - • 2 

Enpnt' start should be aborted for no tgrunon '10th.in 
20 seamds after fu.el Oow. engine BP~ hangup below 
adle. or no Ol1 ~ within 10 seconds after ~ 
RP~l Engine start shouJd be aborted by p!snng the 
throttle to OIT and the engme crank sw,tch to OFF. 

ENGINE INDICATIONS 
Engine performanc:e 1Ddicaaons appear on the s:and­
by ih;hr dts;tlaJ· and the YPO ~~ d.sp,.:a~~- ff.· 
u..--e 1-11 

srA.··•mBY FLIGHT DISPLAY 1 AND 2 

S ta:ndby flight display l pr0'l'ides readouts for . "? 
RP~ EGT. fuel flow. oil pressure. and nozz1t> post· 
aon. lndic:a:tlOllS begm at &.pproxoo•tefy 6,. RPl.! 

RP~l:Il 

EGT 

IT 

X2 in percent from Oto 109 m 
l'c increments 

uhaust gas temperature Ill 

degras Cenugrarli> from u '" 
1999 m one~ mcremen:,. 

Fuel flow in hun-:irt-d: ..,f 
pounds per nour froc O ro ~ 
m b~ pouno 1DCTE1De;.nt~ 

Oil p~ m pound: ;>£-!' 

square men from (I 10 I>• m 
one psi mcrement.: 

Soule area rauo L, percent 
DigJraJ ,-a1ue from li- co ~ an 
l':t increments ?01nter from ; 
to 95 .-uh m.arltE e-"'f:'t:'"" n -
mcrements 

Stan1fo~· ~ chsplay 2 pro',::!:!=' Xl in percem from 
0 to 109 m lC. maements 

MPCD ~G~"E DISP.L~Y 

The MPCD engme chsplay ts operam-e when 3C' 

power Li avail:ahle The ~ chspla, can 11.-.:­

selected on either ~CD ,run the YJ>C!) oonor. 
labeled Di'G AD legends ~ ~ on a black bad.­
ground.. :I dau bee, 111tes mTalid.. the legend OFT 
rep1aties che 0 1uneric:aJ dlla. 

N2 from O to 11()'; in l'• incn­
ments. 

~ stan shou.fd be aborted if rnuxrnum EGT mIP • C 
exceeded Pnor to tdle. tf !\2 starts to decrease while 

£xbaust gas tempenture from 
100 to 1400 degrees Cenngraot­
m l degree mcrements EGT is still increasmg. en.gm~ start. should be 

aborted to pre-rent a bot Stan If engine start is 
a.ooned for high EG7. the th.ronle should be placed FF 'PPB 
to OFF whtle 1bt> engine crank SW!u:h remains m the 
L or R posnion ro motor the engme, Yotor the 
engine for 40 seamds 

1-14 
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ENGINE CRANK SWITCH 

Fi_gvre ,_ ro 

uhaUSl mnz.h,· th:roar an-a .~-\D oil.. E.tgh A.\l-\D OL retnper.:itun- mu..-= J 

rauo from l• :c- }tu•, Opl>D m Jr; cauoon :.., R• .UUD HO:-

OIL ?SJ 

UlO'elllf;Dt~ 

OiJ pre-".3UJ'e fr".Jm I 10 WO ~ 
1D 1 JE1 mttemf,D~ 

AIRFRAME MOUNTED ACCESSORY 
DRIVE 

An engm.e power takeoff shaft dm--es. 1he airframp 
mounted a~ d.rtTe t.~ AO,. A generaror. rwo 
bydrnuhc pumps. and an air turbine starter an­
mounted on each ..u!...\D. 

Dunng engme start.. high S)res:su:n! air from tffl!' APL. 
an operanng: engme. or an external au- 50Ul'Ce tum3 

th:e air turbine S"taner and AM...\D. Rotauonal 
energy from the .UL..\D through the po-a-er takeoff 
shaft rotates the engine 

During engine operation nn:ationa) enugy from the 
engme ~ ,he tU1AD genera.mr and hydraulie 
pumps. 

A self-<antam-ed system pnn.'ldes lubncation for the 
A.I\!.~ and coo:hng for the A .. '\lAD. generator. and 
hydrauhc pumps A fueJ oil heat exchanger cools the 

ENGINE CAUTIONS 
E.n.gine and ..-L L D cauo:ons appear on tnE- : :? -=1 
and rum on lhe master cauuon ltl=ht Wh81 ena.ne 
cautlm'E a.re aecomparuec by a caunon ~E:" r~:~. 
m~~- placing: the \YS BG reset :;,r11d1 10 

RESIT. reso.ods caution and anempt~ reset of the 
malfunroon 

fil"PASS Boundary layer conrrc,1 100:­
ma.Jfuncnon.. 

L-tR> ~ !IOT AhlAD oil temperature hot 

L R a E);G 1ST • Afterburner fall~ t u 

relight. 
Tone • l.Dw ou pressure_ 

• F ADEC and-or CXJOhng ful-1 
o~ertem~ 

• Los5 of CO'lluol redWldanq 
l 

• Badrup pcnrer fade-! 

F'W/NOfl'HaOP/ MCAJI YF-23A 
COMPIT1TION SENSJTl'Vl 
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• Partial or total afterburner ENGINE ADVISORY 
failure. 

• ~ of control rerlund.a.ncy 
I.:. and ?.DEC 73:RO:-TL 

• Zero en.I pressure. 
• ~l~spee-.:.. 
• X2 0\-erspeeG. 
• Engine 0\-ertem_DNatl.lrt'. 
• l:-llCODllilaiiOed E-ng:u:te s.hw -

down. 
• Low- engme h~-d.rau!tc pres­

sc.re. 
• ~ buffer air. 

• En~ mp to idle 

PW/NOITHllOP/ MCAIR Yf-.23A 
COMP£TIT10N SENSITIVE 

UNCLASSIFIED 

7hroule not operann;: m 
selected mode 
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PW NORMAL PROCEDURES -­
ADDITIONAL DATA 
KonnaJ Procedures. Secuon ::::. engine- speafic 
tnformauon to Pran \\rutn~· engines ts pronded 
here Source reference this mformaaon is Pran 
Whitney mtegratroo memo ~-90-012. YF-23A YFll9 
Engme F1igiu !.lanuaJ Addendum. Flight Test letter 
~ 9 The mformaaon IS pl'O\-uled m che sa::ne 
sequence and under the same beadmgs that are used 
m Section Il 

EXTERNAL AIR START 

If the engme has been nm -ithin the pl"E":10\lS four 
•4 1 hours. mote::- tire engme at 20'. RP~ for 90 sec­
onds before stanm.g tile enpnE.-

TAKEOFF 

If ~ eruones can not be checked mdJY1dualh· with 
throttle at lJIL power. alh-ance oath lllrOtdes oo : 
RP ... t. allow engmes to S"..abtlu.e.. and cnec:k e~e 
performance pno:r to brake reiease 

LEVEL OFF,CBUISE 

Engme performance will var)" m fhghL cepending on 
outside air tem-pera:wre. . iadt. and alurude ~oule 
position is relam-ely unaffected by am01enl tempera­
tures. FoDr,,,.mg rapid throttle mowment to . !IL 
RPM oouJd ream Joo,;.. RPY before suhtizmg at a 
lower operating ~ 

ENGINE SHUTDOWN/SDiGLE E.~GTh'E TAXI 

Pnor to shutting dOW'll an engine. allow engme 1n 

1aJe foi- fu-e • i> m.J.!lUle:!. 

NORTKIOP/ MCAJ• YF-23A 
COMP£1tTION SEHSrtra 
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PW EMERGE CY PROCEDURES -- ADDITIO TAL 

DATA 

TABLE OF CO ITE1'"TS 

PAGE 
Af I .!:..RBL'"R..'-"ER f . .Ct "RE 1-19 
OOL "BU: GE! .ERA TOR f AIL URE -

TAKEOFF . . . . . . . . l-19 
Ol 'T OF CO:-."TROL RECO\ t..RY 1-19 
E!\G I~•:E Oll. PRESSL'"RE ~1ALFl ");CTl.O!'- - 1-19 
D:G~C: STAL!.. 1-19 
OOl"'BU: ~GC\"'E FI A.\fEOlt 1-20 
E. "G.IXE AIRS:-ART 1-20 
~O22:.E FA;::.::. "RE 1-20 
S"'-GIXE EXHAl"ST :>A.'o;GER A.REAS 1-20 
PW C...\l-"71O . • AX~ YSI~ 1-20 

::::m~- Pro<:'!":iUib. Settton :.r:. enp.n£- speo.fi-= 
mformaaon ro Prau \\lutnl"'· engines ts prcmded 
under um ~ Source reference far this 
tnfon:mttcn i: ?r.it· \\bi:nr· mtecran::m ~o ~ -~-
012.. '\7-'.?JA )TH~ Engme Fhght ~ia:nual Atltl.endum.. 
flipu Test Lener S'9 lhe mfotcan00 1: pro,,-.d1!'d 
m tile same 5equence antt uncer tne same headmgs 
u.sedmSecoonill 

AFTERBURNER FAILURE 
lf an afterburner fails to hgnt or bto-a-s out dwmg 
ra.bofT takeoff connm:ed leaT'!!' throttle of affected 
engmt> m afterourner range Compfenon of auto­
mauc afU!f"OUI'11er recrde ts indlcated b\· the cauucm 
~G 1ST lf aft:erbu.rna does not hg:ht • Tm> caanon 
EXC :?..;-:J mdu:ates tne afte:roume- use 15 mhibsred 

A ~ fu£-I OOff" and a small nozzle pasmoo open.mg 
are sbo-«n on tht- MPCD engine dtsplay m the stand­
~- lhgbt dJsplay 1 lf the afterburner is not openumg 

L \~1S Enpne - RESET. 

2 A.ftnburntt - C~-de. 
C~-de UU'O(tle to~ and back to afterburner. 

DOUBLE GENERATOR FAILURE -­
TAKEOFF 
If a doable generator failure oa:ws on takeoff. abon 
if possib?e The potennaJ for a double enpne stall 
exists when tne EPl: comes on the bne and a fuel 
spike- occws m ea.en engme If the takeoff must be 

continued.. YIL power prorides the best comprmuse 
foe aakeoftchmb powe-

If alotwie and 6.USpeed permit. the best C'OW"5e of • 
acnon ts to cmmedlllte)y redt:t:e power to 5.0vO • 
pounds per engine fuel Gow and readvance throulr 
to M:L after EP1: is JJl'O',,dmg ac power 

L Throttles - )llL. 

OUT OF CONTROL RECOVERY 
Dunng an out of control curuiiuon th~ chron.h­
should not be ~ lf an enpm- m:ufunctron t!~ 
enst stall 1lam....oOU· OTel"temperarure . mummn­
throtue mo,eill-ent and bnn.g' e,npne perfonnan~ m 
~thm parameters. 

ENGINE Oil PRESSURE 
MALFUNCTION 
Tht> cavoon ~G lS:' rs dt>.a'"'Ed I' 4-:> ~1" fo1 
low- otl pressure d~ ID'"l"ned Oq:ht 

If oil pressure 15 between 5-1( psi ret..l!'C tnro·t,w 
affected engme to ID:..E and reduce G f tm· o. 
pressure ts belo- f, !b, or abo-c: 15ti ps:1. rm- :h.omtl­
affec:ted eogme S!lould ~ ~ 10 OIT unmecmtel_\ 

1 OtJ Pl"eS5W'f' - Cileck 
Check otl pressure on tne ~Loe:>~ dLc.. 

play or the stanc~ ihgnr dJ.:..-pi!."l\ I 

I! oil pressu:tt is hiih,. low 

2 Throttle - OFF 

If oil pressa:re is 5-10 psi 

2. Throttle - IDLE. 

3. VMS'Engme - RESET 

ENGINE STAU 
U an engine siall c:xxurs. an automaoc eo.gim- st.al.I 
recoca_,. ts iniaated ~- the FADEC Stall rero\"ef)" 

amon mdudes afterburner termmauoo.. finng mam 
ignners. and rate bmited fuel flow After tne stall 
d ears. afterburner must be re--~ if reqwred 

A non-rean-enhle engine stall rs mdx:ared ~- mceas­
ing EGT with RPM bekrr 60' .. and no response to 
throttle movement lf a ~ stall ~ 
tndicated. shutdmm the affected ~ restart.. and 

fllW/NOITKROP/MCAlt Yf,23A 
COMPETITION HNSITIVE 
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lea,-e throttle at Kile for Ule remainder of the fi.tghL 
If both EGT are tugi:L shut down oruy one enene at 
a nme lO p:resa"-e hyaraulic s:,~ j1reSSUre The 
enpne ,..,nb die highest EG':' shoulc or s.c.utrlo...-n 
and restarted first 

DOUBLE ENGINE FLAMEOUT 
lfboth e:ngmes flameouL u:n.mecliately check EGT If 
EGT ts below normal. sunuJtaneous restar.s can be 
attempced. 

lf the EPG is on the I.me. au-speed ~ be 2i5 
KCAS or mot1!' for resun.. PotA!:DtiaJ fo, bol st.an 
increases beto--- 2'i'5 KCAS 

lf .EPU IS not oo the hne. mamtam ~5 KCA.S to 
pnmde 20': mmi:mum R?~l ~ ~GD.t 
AIRST.-\.87 

ENGINE AIRSTART 
Eng:me au-stan can be aa:ompl.a3nt.-O c: a::O\ .i:.; i t-.rot. 
ue from OIT to IDLE _ r~,n= :he thrord~ OFF. 
lennmates fuel OO"K a.no 1punon ·,o the en.;uu• . 1<>'-­
me; uie uuoule 10 ID!.£ .?L--urat~ to~ f.~EC- Sta.rt 

seqUl"llC't' tf engine RP!,! atxn"f- _ 

O;mmum enpnt- air: ~ ts ~ . F.?:: tl.mn; 
enpne~ 

L\"DIC.\ TIO . • I COXDIT!O. -
I 

If RP~ drops below 17"- RPM. st.an sequenc:E- rs 
termmated lf enpM RPM drops to ()'; . the engine 

couldsaze 

If spomdown comhuons can not be met. a ,nndmill or 
cros:stMee-d au-start can be au.e.cpted Auspee-d 
bet•een 350-3'i5 KCAS pronnes a mmunum 2fY 
engine RP~ for start.. lf a m.ssoleed austan ~ 
required. mamtaJ.D 200 KCAS awumum 

NOZZLE FAILURE 
The ooule pos1t10n indications are based on the posl· 

t:ioo of w con, e1gent oou:le If the con~• noz• 
z.le fails. the nozzle IS ~,iraul.icaily po•ered fuD open 
and the engme tdk tnps.. VMS engme re9e1 ~ 

requu-erl to regai:i full operanmL If the system ~ 
not reset. thrust~ at MIL po.-er t.ot nnn1mal 

lf the dr.~nt non.e fru1s. a~r operaoon ~ 
i::uubne= anc noz:z;.e posn1on ts 56" 

ENGINE EXHAUST DANGER AREAS 
F OT ~e exhaust ~T areas. see appendu 1n 

mrenm SN:twn \". ~t and Operaung: Lumtanon~. 
puo...s:1ed tr. ~on:hrop System Safe~- Orpi 3".?•H 59 

ANALYSIS 
CORRECTIVE ACT!OX 

I 

L E!\G[X::. 
R~G~=. 

• l"ncommamied engine snutdo,m • Check MPCDsr.andby filgbr dIS-

Tone 

J Tone 

L ~G 1ST R E.~G 1ST 

Tone 

• !\!X.!O\~r:.---peec 
• Engme O\"'eTtemperatUre 

• Lo.-~ hydraulic pressure 
• 4-5 b-J.ff er air 

• DU:mp 
• Zero oil pre=-ure 

• Parual or total afteri:iumer failure 

I 
•• Loss of control redunlia.ocy IL 

Degraded caprabdn~--

• Afteroumer Caned to rebp\L 
• Loss of control reduoda.ncy l 
• Low ot1 pre.sun 
• F ADEC and or ~ fuel 

cnenempe:arore.. 

pJ..a~ 
• Reduce powet" Jf a:ppbcable. 
• Rese-tVMS 
• Restart engme if app~ 
• Sbutdmrn ~ tf no ot.l pres­

sure. 

I .• ~ MPCD ~- flight dis­

Reset VMS 

.. Check ~ siaruiby fhght di.. .... 
play L 

• Beset.VY$. 
• • ~ out o{ afterburnff if applica­

bk-
• Reduce power and G if Joos- oil 

jAeseute.. 

f'W/NOflHIOP/MCAJR YJ-23A 
COMPtnTION SlNSlTlW 
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[2] GE~1ERAL EIJECTRIC E GINES 

TABLE OF CO~""'I'E~1 S 

D.G~"E CO!-."TROL 
Di'G l!\'"E IG :-."1110 !\ 
D.GC:-."E Fl. "E- SYSTDl 
C-:G L'."E OIL SYS:-Ot 
AFTERBl "R.'\t:R 
\"ARL.;BL.E EXH...\CST ~Ozz:.E 
TiiROTTL.E Ql" .A:>P-~'\T 
~GIXE START . 
~c:x~ ..... ro1c_.1;:-:o. ·s 
AIRz-P--\!.!E )!OF. c E.::> .,;,cc-=-sso:ff 

!>RI\"E 
2'-GC-..c. CAl~OXS 
-=-XGU\~ .D\l:SORY 

GE ENGINE DESCRIPTION 

PAGE 
1-21 

. l-21 
1-21 
1-21 
1-21 
1-22 
1-22 
1-22 
l-22 

The am:raft 1.: ~ tr-· 1 _ tTt"tD~~- Y?lZ(J..GE. 
lllO afterburrum:: •urilofan ~no~ 

Tne fan an<1 C'OruP'f es...:or an> ~,._.~ .- h.-ik,e,,::3 
but mecl:i.intc.ill~ mdependent ?.in ~ ~I :md 
compress«~ X2 mriJca:t00.: an- pronried 

ENGINE CONTROL 

• Exhaust DO%ZJ!! throat a.no nit areas. 

The FADEC detects engme stall based on comp,essot 
dJSCharge pressure. If a stall IS deteaed. et181Dl' tpll· 
oon JS aaJYated. fan speed demand ts redWP<l. and 
presure rano demand is reduced When the S1a!l 
dears. the engme aa:ek-rates to the ~15 command­
ed thrust lev-el. 

If communication bet•HD the \~{S c:omput~ and 
t.ne FA.DEC is lost.. the engine deaults to lllP 10~ 

of las1 cor,mancied thrust ar militar)· thrust 

ENGINE IGNITION 
An tgrution excrter prances mam en~ and 
afterourru!'!" ipuuon in respon3e lO FA.::n:c ('OrJ­

~ An en~ mount~ altl"mator ~._ 
e!ectnt:al pow-er fOl' tg111uon 

~ ~e sran.. mrun enpllf:' 1punon i5 ffl'-1"­

pz:erl wnen !\2 IS abcn-e 1~ YltD tne tr.ro,ue out O! 

curo!I ig:lluon ~ tnerpZ.t.<I t111t1i 5~ ~.:! 

ENGINE FUEL SYSTEM 
:be cnp.n_E- fuel S)"'Stetn p!"O\"ld.es ~ ru~J ttl 

the e::u:::me combusoon sectlOO and afttrOUnter 

Pressurized fuel as al30 used for nyarau:..C- :m!! 
lu:oncauoo Otl cooun~ and elect~ cmnponen1 rot:,· 

Comput« mterfaC";! ~twffn rt~ rurrraft ,.-eiucf,. mf 
ma.na.e,--ement ~~em Y~lS comouter~ anc toe The engine fue,l system must ha~ am:raft fuel ~ 
enpne moun•ed fu!! autnon .- ci1;:---u E- ~.ronK" con­
trol •FAD£C ptvt-r.ies ~ t'1t'lS conrro! The 
tnpie redumianL enpne mounted. FA~EC mdude 
mili?ll monHonnf: of enp.ne perl'ormana- an post 
fught mamtenance reportu:& 

The \ "YS cmnputer-3 pass ?11ac.h and t:irusJ c:ornrnarwi 
to the F.~EC The fADEC JJ35SF- thrust adu~ 
en,gme sutus. and engLm! performance data to the 
\."'YS computers T1re V~1S camou~ pr0'l'1de 
~~ performance data "13 the, 8'\"'lOmCS OU:S to th~ 
engine displays 

ThE- f ADEC ad.JUSl.S en.gm~ s;,eed anrl p.-essure 10 

pt Ch rde stable. stall-free operanon tn.l"OUghout the 
openumg envelope The FADEC controlS: 

• ~wn and afterburner fuel OO'K. 
• . lain and afierbu.rne-r igruuon. 
• Ya:ri:ihJe stator vane angie. 
• , . ariable bypass area. 

pump pr"l'SSUl't" lo oper.m,• ~ny 

cAtmori· 

Avoid use o( aftft"blaner -.nth a cauuon 
ft."EL LOW •hen beiow-15.000 (£'ft ~ISL lO 

~t fuel pump c:avitaaon and or t!'DflDE' 
Oameout.. 

ENGINE Oil SYSTEM 
~ engine bas a aelf' mntained.. dry sump oil ~-s•em 
Oil pnssure appears an standby fhgbt display l -,u, 
ck electncaJ ~ available and OD the muJnpu:rpase 
color display BiPCDt t'DglDe display ..-ith ac elH:tn· 
calpoweraffilab!e 

AFTERBURNER 
The engine is eqwpped "'1th a fuDr modulated 
afterburner Afterburner fuel and 1grunoo M"l-

GE/NOIITHROP/ MCAIR YF-23.A 
COMPntnON SENSITIVE 
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COMPnmON SENSITIVE 

rontl"Olied by the F ADEC in response to uu·orue pos1-

uon lf flame sensors m the afterburner sectJOD of 
the engine detect afterburner blowout. the f A.:>EC 
ca:nmands aflertJU.me'r tgnition a:no mimmum 
aftttOWUu t.bn:s1.. \\"hen the afte.wi:Jumer reuznts. 
the thrust ath-ances CD tne V~1S c:ommanaed l~ 

VARIABLE EXHAUST NOZZLE 
The engine has a two climensJona1. mDTef"lrent. 

due.gem. nbanst nottle. The FAD.EC. contro!S-ocn• 
zJe throat area for optimum opera:t:mg pres:5Utt 

.-nhm the engine and nozzle au area Co: opamum 
th.rust 

THROnLE QUADRANT 
The throttles tfiBure 1-12• pronde electtanie th...""USt 

cmnm:inds through the \~15 to the FADEC The 
throttles ha\-e, a detent at mfutaIT UUU51 ~C at 
mim::lum afterburner An tdle • ston oredcdes 
1nad\-enen1 engme shutdown Finger W"tE-~ ta1-"'-Ed 

to ~ the throu .es aft of tdJe to the o~ ~non 

The rhroule mounted swnch~ pr'O\"?dE- \~ ~-s­
tem controls -,1hoot mO\'ll\g the ha.no from tne 
tnroule. A tin"ottlr:- fncoon ll"'-es- atiru..ctE fnctton of 
uuch 1hroule::. :-hr:- r:-ngim- C10C£- . lc-'u prtJ\-.da 
CODTetUional or auromanc enp.ne m~ 

COl\"\~'TIONAL E:--GD-'E MODE 

In rne aJOYoenoona.l engute moce. th£- \ '1JS passes 
engine thrust commands to the eni].:le:: a:: a funttJon 
of lhrol tie poSltlOO 

~7EGRATED ENGC--"E !\IODE 

The integrated ~ mode prm"ldes auspeed ho!d. 
~1cmng the~ moc1e !ever to Al "70 acd.s a throt­
rk- dlc'tenr at the -rerucaJ throttle posmon labeled 
C":n and Pnga:gl'S \ YS tntegrared en~ mode CDD­

tro. laws. Puwng tne throttles tn uie detenL holds 
exisung auspeed. The th.nm control on the left 
tnronJe produces small c:ha.nges m an-speed. For 
brgN' airspeed UlCJ'ea9eS ldetteases1. one or both 
tbrotries can be ad~ «retarded out of the 
cie(ent The rate of iwspeed ~ is p,opoitJ!JUdJ 
to UM- amount ~ tluvcdet•• are out of the detent 
Both engines respond e'l'eD if only ~ throttle is 
mcm!'d Retummg both throaJes CD the detent holds 
the new ..nspeed. 

Placing either throttle to tdle or military power- mter­

ruptS the automanc engme mode. Both engines pro­
nde thrust based on t.hronle posumn e m the 
com-enoooal mode. Renunmg both throttles to the 
decent reengages the mtep:ated engine mode. 

ENGINE START 

The engme crank switch ( figure 1-13 ts a three DO£J· 

tJon l.O'ggle swncb magneuc:aJJ~- held m the L or R 
pos1acn Plac:ng the engine crank swn::n ,o .efr o:­
ng:iu auoates start of tile mnespondmg engine A t 
2tr. ~2. the throttle is adYana!d to Idle -:n~ 
remama.er of the start sequence ts F ADEC coruroUed. 
Engme b.ghtoff a.mi EGT ~ occur wiuun 10 sec­
onds. Oil pressure ~ at ~ 26,.. 
NZ- At appronmately 60':; N2 the crank SW1tdl is 

released and remms to OFF 

Engine ~ should be aborted for no igrution ,inthin 

20 seconds after fuel flow. S2 hangup below idle. or 
DO oil pressure by 3()':;. S2. 

ENGINE INDICATIONS 
Engine oerfo:mance tmiJcaaons appea:- on the stami­
oy flignt 6.sp.ays and the ~~CD engine dispta~ fi;­
un- 1-U 

STA.,"DBY FLIGHT DISPLAYS 

Star:c~ fhpi, display 1 pnmdes engine rearlou,s for 
N2 RP. L EG7. fu~l flow-. ml p.~n-. 'ltld noz .,. 
posltJOn 

RPYHI 

EGT 

FF 

o::. 

NOZ 

~-z m percent from O tc. l ()!i c; 
JC:. ina emeuts 

Ex.h.3ttSt gas remper.u:ure m 
degrees Ceotig:ratle from 6 1c, 

1m m I degree mcremen,s 

Fuel flow m h~ of 
pounds per hour from O lO 4 
in hundred pound w0emeu~ 

Oil pressure m p0UIHi> pE-r 

square uxh from O to !50 m 1 
pm moaxteots. 

Soz:zle area rat10 in pen:ent 
Digital value &om 00 to 99 in 
1~ increments. Pointer from 5 
to 9.> W"J.th marks for e'\'d)" 15': 

StandbJ- flight display 2 provides . ~1 in percent from 
o to 109 m 1r. wCiellleilts. 

MPCD DlGl1'"E DISPLA.Y 

7be !.!Pc:> engine display is operame -..hen ar 
power as available. The engine display can be 
Riec:ud on either !IIPCD wn.n the MPCD button 
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ENGINE CRANK SWITCH 

laDeffll E.'-G All I~ are --nm· on a o!ac:k b:aclt­
;:round If cbta ~ m~ tht- 1egend OFF 
repia~ c b.,- numtttea.l cbt :i 

mIP · C 

ITPPH 

Oil. PSI 

~'.? from C, t c lJ(Y, rn I t"; incre-­
m.en ts 

E.xhaus, ~ temperature from 
100 to 1400 dep-ees Cenugrade 
m 1 d~ mc-ements 

Engine fuel Bow m pounds ~ 
hour m JO pound per hour 
mcremeoa 

Exhaust naz:z!e throat aru 
rano from 0 to 100'; opm in 1,; 
im:rements, 

Oil pressure from O to 100 psi 
m 1 pg maemmts 

AIRFRAME MOUNTED ACCESSORY 
DRIVE 
An engine power takeoff shaft d_rn-e5 the aufra~ 
mounted ALi.riSOl) dnw A-'\!.-\.0 A ~entor. :v:o 
bydrauhc pumps.. and an air turb:ne starter an­
mounted on each ~1AD 

Ounng engine start. bJ.gb pn!SSUre air from lhe APl" 
an operating engine. « an external air sou.rce turtl.:' 

the au ~ starm' and ML\D Rotauona. 
enetgs from tile ..utAD th:rougb the p0""'ft° takeoff 
shaft rotates tn.e engine. 

Dunng engme operatian. rotational energy from UH.­
~ d.~ the A.\1AD ge..etat« and bydrauht 
pumps. 

A aelf <00tained system provides lubric:atioo for th€­
AMAD and oooting for the ~ . gellft'8tor. and 
h~ pumps. A fuel ciJ beat exchangpt' coots tm­
AM.~ ail. High A..\fAD oil temperature causes a 
cautJOll UR) AMAD HOT 

Gt/NOtTHIOP/M~ YF-23A. 
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UNCLASSIFIED 
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COMPElTTION SENSmvt 

Second like f ADEC' fault 
detetted 

E.npne malfuncoon or failcn-
Enpne and A.\1.-\D c:aunons appear on the !J.PC:) 
and rum on tne master cauncn hg:ht :1:te l..lR 
E.\'G 1ST and '>X".:) c:auuons are accomoarued oy a 
~ RE:SE:' \~!S :\roTatmg the left coo:so!e 
VMS L'-:G re!let SWltcb rec::mds the RESET \"MS 
memage and attemptS re.et of the maJ"u:nro_on 

ENGINE ADVISORY 

BYPASS Boundary lay-er ccmm:,J door 
oaifuncDon 

THROTTL ThrorJe not operating in 
commanded mode 

ENGINE EXHAUST DANGER AREAS 
lJ R• A.MAD P.OT M1AD oil temperature bot. 

For eng::ine exhaust dange:- areas. see aopend!x re, 
intenm Secnon \". F'oght and Operann;: Lunita~. 
puhhsbed ~- !l:orthrop S~'Stem Safety lOrgn 3241 9 

LR• DiG 1ST Engme FA.DEC fault det.aed 

1-26 
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AUXILIARY POWER UNIT 
The ;as turbme auxiliary power APL" un1t pro-.,ds 
pressu.~rd au- for enpne s.a..""G on :!le ~ Tne 
.-\Pl: can De used LO ~--ice p:-essunzed air to o~­
·~ t.ne en'1:r'O."'lme0tal conrro. S\31em on the~ 
The APl' ts located in the APL' ba\· bet•~t me 
engines The nght engine iuel feed ~~ supplies 
fuel to the APt: 

APU START 
The right essential de eiecmcal bus prondes el«tti­
caJ power to sun the A?l' A bJ-drauhc motor' . 

APU CONTROL 

dm-en by an APl' attUmulatot. st.arts th~ APC "iM­
a.ccwnulatar IS rechargeo by u:ie uulirv nvoraUllc 5':'-
urai after engine s-..an • • •• 

A spnng aoaded t..-o posmon SW1tth. maa:neticalh· 
he!d to o~. tnmates the automauc APC s,a.n 
~ figure 1-15 When the APU is reat1\· ,o 
accept a Joed. the green~ hght comes on. ·Tnic­
.-\PL switch sprmgs back to the pclSIDOD OIT if 

et.her throttle ss adY3Dt0ed to aulnary power --itb • 

wreight on wheels. T"ne off p051000 stops the .-\Pl" 

,.... ... 15 

NOITlftOP/MCAlt YJ-23A 
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ENGINE INLET BOUNDARY LAYER 
CONTROL SYSTEM 
:be bounda..-. ta\,-er contrOI a:.c system C'O:luols 

lnennaJ fflOCk and boundan· la,-er mte.--acoon Oil the­
engine mJet ramp dunng ~~ fugh 7n~rmaJ 
snodt and assooat.ed a.a turbulenee at the engine 
face is evened by bleed.mg off enpne in;et ramp 
boundary layer au Boundary layt'r air is b!ed 
u,rou.![h a porvus sec:oon of the wi-et nunp and 
engi.oe ducung and then ducted ~-erooard through 
f1ll'O exit doors and a Oush mount ex.tt hx:ared on the 
top of the ~ The exit doors att conrrolled 
auumuui calJy b!,· a schedule stored m the \. ~15 com­
puter 

ALTER..'iATE BLC OPERATION 

An alternate schedule JS pt'O"'ided to UDpt"O'\"e perfor-­
manct' during speafic SUpersc>nH: condmom ':'hE­
altemate schedule ts selettf!'d ..-ath the BLC acceler­
ate SW1tch. o:i the \. "'MS test pa.net Swnch pos1non 
and test c:ondnions will be prov?ded on flight U5l 

ca.rd.. 

MAA"UAL BLC OPERATION 

Manu.aJ operaaon of the boun~· layer control doors 
ic acmmpbshed by selecnng SW1tch pas1ooos speafied 
m the flight teSt data card. See \ :JS Test Panel. 
tlus sect1un for swncbes and desc:nptioo of B:.C 
doors 
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FIRE WARNING AND 
EXTINGUISHING SYSTEM 
-:he fire ~ a.no enm.gwsh:.r.g system pt'ffl~ 

fire warnmg and exangws:amg for eru::tnt. ~..\I>. or 
_tj>t:' bay fires. 0\-erheat warmng fc:- SJ:rOaft Sll'\!C• 

ture aft of the enpn:es.. and bleed air leak cie+-..ec.tion 
and isolation. For bleed air leak detec'O<lD.. see 
£n,-'11"0!l.mffltal Concrol System. uus seroon. The 
system ronszstS of the fire warning ar.d conuol panel 
two exungw:sher bottles.. remote sensors. and cockpn 
0'-erbeat bleed air leak mdicanons. Tne left and 
ngbt essential dr busses power the fire .-a.m.ing and 
exungwshmg system 

FIRE WAR.,"D-G A.,'D CO~IROL 

Th£- APt· E?~· am: rnr enpne :.. a.'li ?. · itn-- ou.ttons 
~ 1-lo lla\."l' ~ loadeo rn~:;1; ~.z..vd:,. to pn--

dude- matt~t11t a!'.fn:amm ::-.,,. o-:.:non5- .acch 
when artl'ctte-i 

Engine Fire 

:'he top naif 01 an engm~ ~ buno:1 m-:l!t:llc a n:re 
m to£- ~nt- D::." 7:'l~ ootto:n ha.!' m:ir.:a1~ a ii.re m 
me -~L-\.0 03\" . .\n audio HAR.."\'l..'\.G £.YGJ!'t."E 
FIR£ L£IT G. I\ARSL'•G ESGL\"£ FIRE RJG.HT 

ateamparues the corresporuimg b,ghL ":"'ne enp.ne fi.~ 
button shuts off fuel to me engine. snut.5 off Sc!CO::t'J. 
a!1° coohng arr around the eru:me. and arms tne 
exnngmsrung 5:-stern fo.:-~ to tne dessmaied 
engme or . .ut...\D bay. -

APUIEPU Fire 

~ APl:1:PC fire button ind.Jcates a fire m the 
APt: bay An audio warning TIIR£AT WAR.\"l.\"G 
ar:comparues the hghL ::he bua.on s:hlllS off ft:..et It. • 

the APC. starts a ten second runer. and 3l'm:' ch~ 
eningu:ishing system for ciJsc::harF to the A.Pl" bay 
after the ten 9E!COtld timer has ela!)Sed. The ten ~­
and delay allows the APL ;0 stop pr101 lh 

extinguish« discharge. 

FIRE EX'I'INGUISHING OPERATION 

Pressmg an tllw:nmated en.gmE- fire .-anum:: buu 11 

arms the fire extIDe•·u.1.s.'ler d~ - =":m•m 
. .\cm-anon of the enm.gwsher dtsci:Jan?p s;qtcn di..."­
c:harges exungwsher to :ire ~.ated ·1ocauv1.1 for 
engme bay fires. bod? exongwsh~r bon1e ci.L~­
~ultaneoush- Onh- one exnni:::wshe-T" ,..,..n t· ch:­
~ fOT ~ APC .;,. .-\.\L\D ba:_ fu'E' :-he ~ 
bonle IS CISCha.,ged b), pns:.-:ng 1ht:- ulumm.:1t€-J nr-~­
button a Sc'CODO nm1.> ro recTdi- thr S";:tem , ,, =in 

FIRE AND OVERHEAT WARNING AND CONTROLS 

oxv 
::~- •=>-r-
.::...._ . --

S?AR= 

WA.RN:HG U ClHTS 

"R.--J-1' 
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armed configuratlOD and then reatm-anng the 
enmguisber dJ.scbarge s·«·ucb 

On the pound. the AP"{; bay has automanc fin• 
protec'tlon :-he APC"'EPt: fire light cmnes on. fuel 
shuts orI. and the ext.m.guJSher discharges ten sec­
ones later. :r a hghted APt:'EPl"' fire button ~ 
pressed. the automanc opera.non is overndden an11 

the eu:mguisil_er disc:barge 5'Sltth must be attl'Vclted 

lo discllarge an eninguisher bottle. 

Extinguisher Discharge Stjtch 

Thf' ~ posmon e:xnngwsn~T dJ.SC:ba.rge swttch IS 
spnng loaded to OIT 

DISCHARGE 
•momentaIJ,·l 

TF.ST 
•momentacy·t 

Discll.arge5 enmgw:sher moo 
selected compann:ent 

Tes:cs fire ciet.eaion. ~eaL 

and bleed air leak Sell.SOI s. 
Three fire lights and two ~­
heat .-anung hgbts come on. 
Bleed air leak wa.'"Dlllgs appear 
on lll£' .YPCD 

OVERHEAT W AILl'lfDiG 

W a.mmg lights labeled LB O\"HT or RH OVHT i:mli­
cat.e aft ~--e O'--erhea.t or nozzle bu:rnthrougb. An 
audio warning WAR..\.WG OVERTEMP LEFT or 
WAR.'\'JXG O~IP RIGHT aa::ompa.nies thE-
0'--enteat light. 

NORTKROP/MCAa YF-23A 
COMPITITION S-ENSITIVE 
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FUEL SYSTEM 
'!ht- fue1 ~-stem fo: l.'le engmes. the AP~. and a.'"tS 

as a n,-at s.~ coohng- n::""=r.lullc flJ_Ki generator:. 
A_\l-\;) OtL eng::..ne Oil. a.~4: enp.:::e CO!n?OOenrs :Ce 
fue, ~meat co:npute-r F.!C ano uan.s:fer ~"S­

tem con tro. airaa. 't CG 

Toe aucraft has mtemal fueJ :an.ks: four ~ 
and lWO wt.ng taJUtS figure ).), Each engine has 
one feed tank in cne fa:-wa.ro ~ bod:" on top of 
the weapons oa~ The center and aft u-ansfer tanks 
are m the curl~ becween the engines. :be left 
ano ngnt ~ ha,-e one tran_cfer tank eaclJ 

Tot> fuel system has nro ac elearical fuel boost 
J)".U:::ts. two o.c engJ.D!- st.an pu::nps.. four fut', uansfer 
pumps. a crcs:-fe-ed \-al~ fuel ~"E! sen.soff a ~ 
St::n? re;;wa·or. presl!TE' relief a;i'!1 '-"ent 'tc!JT"f!S. fuel 
l~·e, rontro ::nutoff ral---es.. ~ ~ air refuelm; 
~:ad~ :~I ~"Siem mfon:1:uion mdudes fuel 
ca1.;tJO!l U1CJCat10n:. ~ ~:.J as ron:rot anrl tank quan­
un· ur.iaeat1on:;. 

rCEL TA.'\KS 

Engine Feed Tanks 

Eact, en;m~ r~ tam. contain: a."l ~ OOC::, pum;,. ar 
~an pump and th- m,-enE-d :bpu compartment 
LJn' fuei sen_~ are m f~ :allk£ :-be nght feed 
nnk su;,pb~ fuel to t~ . .\Pt· 

Fasel~ And Wang Tran...cfer Tanks 

::,e- center am: rut f\lSc'la~ tanJG: an- :nte-gr:tl and 
connected by a bu!kJleao bet.-een tm- tanJtS -:-'oe 
center 1ank root~ a refu.eani; snu,off ,-ah-a Tl'lll 

une fttt'-1 transfer line.. and qcanmy g:a~g probe 
Th€- aft tank contams a small vent tank.. and two 
fue1 u-:insf~ pump: 

Th~ '--ent &anJt capru~ 'l.'ffl.ted fuel and fuel Y8poT 

:\n E-JectOT pump retW'n$ capcured fuel to ~ aft 
tank. lf the \."ent Lank OTWfills. excess fuel is 
dumped ~-erlioard throc.gn a 'ft!llt lme an the lower 
aft fuse~. between engines. 

7be left and npu .-in& tanks are rcenocal and 
mdude the smal1tt ci~ t.anh located 0°'-er llle 

enpne inle1 

All tanks att refueled on rm> ground throush a smgfP 
pomt pressure refueb.ng re<::e])t&.!e in th£' left mam 
gear well .-\ smgie pomt d~ adapter IS in the 
~tmamgear.-ell 

Fl.iEL Pt.'3.IPS 

Fuel Boost Pumps 1ac1 

Tff'O ae J.W"e!~ boost pumps. OIM' fo:r eacn ~"1- . 

St:;r,>}y pres:sunzed fuel to the en;:Ill6 7M ocn,.t 

pumps operate amanuou.sly ..-nm ar po'«'l'C E a,..ul­
an-'..e One pump can supply ~I ro both enpn-,; 
t.hroup the oossfeed ,-ah-e 

Fuel Boost Pumps tdcJ 

A cononuously operaung de ~I pump for ~ 
engine supp.ies pressu.nz.ed fuel for engine Star:m; 
tgrou.nd and fligbu. fhght idle em~· fur!. and 
fvel I.me pressunz.aoon wtth Ule loss oi tt ~m:a. 
p0'W'er. :lie utility battery po,s-ers both de pumih­
Tne de pump m uie ngnt f~ tank su?Jl!-= f._,,.. 
c:oohng ro the .~- anc :::PC 

Fuel Transfer Pumps 

four a:: powered transfer pump::. r..ro m tn;; af •a::ik 
and one m ea.en -,_ng ta.rut. deJJ"-er f1..""H h, tn"' t-ru:;n.,­

feed taruG and tramfer fuel for CG conuu 

FUEL TRA.'-SFER 

Fue. cransfer is au1omauc and conuol!ed • th­
:)IC 7ransfer p-..:m~ m tht- :if- fu_~~ am nn_ 
tanks m0°'-e fuel tnto rhe tran..cfet" m-arufoid and ttlf'• 
-arc lO the engme f?ed tanks •fi~.L'"t- !-151 \\m.:: 
ta:nlits begin trans:f~ first fo~ 0: th< :if1 
,~ When the aft tank is emp1y th~ CPnrtt ~;i.'ll. 
begin$ to c-ansf~ After tht- cmtt-1 tan. empn= 
only feeo tan& fueJ rem.ams 

The ~IC qcles the ~ tank transfer pumP== on 
anrl off to baJam::e -mg fuel !f tilt- ouanr . 1 on -
wmg tank exceeds the other by 300 pc:,u.ncs.. the FMC 
turns the hghre:- wmg trmm1!'r pump off 10 ba.unce 
'«1D.g fue-L ::>uncg iugb fuel flou-s.. btw D .-in~ ll'clm;c-r 
pum~ operate rep.nil~ af wuig fu~ unoaJaQN, 

Gran ty Transfer 

Wang fuel ~-ity flows from the wmg tanks lO r.hr 
aft tank if the transfer pumps fail. fuel pct'--it~ 
flows from the ah tank a, die center tank throu;n 
an mtetton.neet nh-e Fuel gravny Oows fro:n •n~ 
center tank. to the feed tanks through Oapper r.i.~ 

Ft,""EL PRESSl,"RIL\TIO:-,i AA"D \"'ENT SYSTE..\J 

The fuel presswuanon and vent system mamt.ams 
fuel tank pressure co Jl"P"!Dl fuel pump caY1tnu0n 
figure 1-19 -:-oe sysum C'OIIISISU tJf an au pre5SUJ"P 

regulator ,--atwe.. Tent rehe( T'3h-es. Dame- arrestor. 
dn-e TeOt c:bt!dt Tah-2. and air check T'&h--es 
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E:np.ne bleed au- mamtams fuel tank- pressure~ 
tne fuel "-apor p~ 7ne fuel pressure regulator 
redua,.,,. bleed au pres:sun- to maumun fue.f tank 
Pres5'Un' appr'OD.Cl3teiy O.; PS: aDO\."E- amoient Jll'eS­
sure up lO aor-oxur.a~· r:.ooo feect Abo,;e !;.ooo 
fee~ u:e regul.atoT mamtams the ~ pressure 
between 7 5 PS! anrl 8 3 PSI absolute 

:>uaJ redundant vent tank rel.ref \"3.11.-es provide tank 
~ PTOtee't.lOn and dn-e \"entmg rcollapsmg 
p~re proteCnOn 

THER.'1AL 11.A!'iAGf:\tE.~'T SYSTD1 

Fuel H eat Exchang-e 

7"ne fuel S\"Stem uses beat excbao£PFS to transfer 
hear 10 the .fuel.. Engm~ fee-.: furl c,oc;-= the electromc 
engmt- mn:rol then ~tllt"JlS. to ch~ f~ Ian.ks tt&.""'Ut"e 
!•2\1 -

-~.\O equ1pment otl but es:cbanger- uansfer neat 
from UlE hnirau.hr .s:'-"Sl~m m;.. fPr.r:-=i• :-r cool.iru:: ml. 
:imf A .. "\:.\!> OtJ ,,.. enzme r~ fuE- .~er oa~,;, 
au·oufb tnE- .~ -~ eqwpment 011 hea1 ~ 
.fud. ~ UU'Ou;h en~e otl heat ex=~ -

Eacn ~ f~ .int, bz a temperarun- sen:;or a.mi 
fl:el ~-" .. a!-'t 7hE- Of( mo:u:c:-: ffi.;!!ID~ fuel 
miet 1empera•un, I! ecngme fut>) mle1 t~perarure 
reach~ I~ ~ C. ~ o!( 0p013 tlre ~ 
,-atve for thermal fuel ~roan If en.gme fuel 
mtet tempE-ran.tn:- n:acn= !15 dE1<Jte:, (" the cauuon 
?l"E.. HOT as: Ulltta1E,d With th; bypa,-~ l"ai"'l' open. 
fuel rearcuJa1e: to rw-o ram arr heat ~ 
~ intake a.tr ~ I~ f~I .~ter passing 
th~ rhe ram air heat e:rcbaur:F. cooled fuel is 
routfM.i 10 tm,, -mg or- EeDgJm- f~ ,~ 

(21 ::lunng .. .u>r operanoos. AP{; f~ fuel passes 
mrough t.-o £Pt· otl bt>at ex~--er~ cooliru: E.PC 
~oa -

Fl.."EL S\"STE:\J CO='-tROLS A.'-0 DISPLAYS 

The fuel system controls anci displays are the 'YPCD 
fuel displa~- and standby tl:ip:t display l ~ enu­
dnv-en fuel ~--stem controls and ~ att available 
on either MPCD. The standl):\· flight dJsplay pr0Y1des 
mfo:manoo to badrup rhP ~CD 

Standby Flight Displa y 1 

The ~ - il.tght dJ.splay I srunrs the left and right 
~ fuel Dow. ~e fuel tem:pen:wre and the 
total fuel quantity figure 1-21•. The fuel temper8* 
ture is measured ahead of the ~e SJX1l)' bars. 
:-he cautJOD fTEL HOT. mtgbt not appear on the 
)!PC~ 

FaeJ Display 

Tn~ ~!PCD fuel display enables nie. S\'Stem c-nE-clun.1. 
moruror. amf contro! 1be fue) dlSpla~- smr.irs ta..rui 

quantity. t.otal fuel quanntt. CG and buw> ~• fu:. 
ure 1-22,. • - • 

Imir.-idual fuel tank quantity 15 soo-n A moqnE" 
caret md:icates the raoo of fuel avauable to the fu;, 
tank capaa.ry. FueJ quannty preseruano.ns an­
green. Data OD the ~!PCI) changes color from gtb:f1 • 

to amber if the data is m1.-alid.. 

If a fuel gaging probe in a tank. fails. the l~ ~7 
appears bestde the tank quanatT mdicatton 7n,,. 

fuel quannry could be ~te due to aJ.rttaf: "'· ~•· 
tude and the fuel quanory is esumated 

If both fuel ~ probes in a tank fail the .f""~ 

D.·y appears beside toe tank quan~· 711.- -,u..-, 
quanmy for the tank lS an::ipwed Wllh no fut:-t 
rPmami:ng and the nxal fuel quannry ~ m,-ahd 7hf­
wne smce the fuel quanocy ~ upda1ea a~,,. ..,1 
the low-er left af the dtspl.ay. 

If W fuel management computer Wli.. Ul~ fu.,.: 
quanmy indu:an.ons fn..e.z.E, 7hE, l~rd 0-Y.1 • ....., 
appears next m the ame smce tu:e-J q~m,· .-a:: .a..-1 

updated.. Tne ..-eiucle man.agemE-m S}:t~ru ~ 1 .. :­

last fuel quantity upriate for- CG ccr.ipu1ary n 

FUEL SYSTEM OPERATIO~ 

fuel ~-stem operancm E normaJI~· au1on,..a1~ . lanc­
aJ operation of the fuel system ~ Jlf'll"CHI ti .iut•­
matic operanon fmk, 

Automatic Fuel Operation 

The ntc conaois UJe fuel 5:\-stem automa~., 
The FMC mtefau::s wtth thE' ,-eb.icle ma.JlaR'emeoa 
annputer f\":\!C1 for fuel an-d ens::::nt- ,~, 
maoag.emeit.. Toe FllC iotenat"ei WJth thE- a'-'?011..~ 
central a:n:nlJUtPT to enable fuel S\'Slem manual con­
trol. fuel ~tny. and fuel ~ status. 

The FMC powen-up with: 
• A.PG stan.. 
• Engine start. 

• C tility Battery swttt:b on.. 

With enemal ground power- applied to th<? aircraft. 
lhe FMC does not power-up until s~llcb l on rm.­
ground poww panel is selected (O A O!\" or B o:-; 

Manual Fuel Operation 

Manual control of the fuel S\"Stetn IS tnitiat£-d tn­
pressmg the bultoo labeled CO~"T on th-e fut>I ~ 
play.. The buwm ad;acent to each component label 

NORTH-.0./MCAIR YF--23A 
COMPnfflON SENSITIVE 
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STANDBY FLIGHT DISPLAY 1 -­
FUEL 

t:tl:e:, rnanu:i. C"'.!::tt"-• c: th"- ro:nr<>!l~n: and h: 
1no1c.:u~ h!-· a bm around che rompo:iem 1~ ftg­
\Jl"l' l -23• Su~_,:.,,.~ p~ of tM- se.eaed butron 
n--ct~ ch~ -.."Otllponent man~- t~ all 
OperatlOnaJ sta::h 

• !anuaJ ~nn~ 5ta\· a, se!!?cred as km~ ~ th~ 
manuaz ft1rl c:h,.-;>.a.'-· 1..:- 3-=,:'Ct~ If the macuaJ fue) 
dispJay e: riese,i?("[e€!. the manual se~ remau: for 
trurr secon~ &llffl 3u~o:naac-alk re--en 10 automatr. 
oper.iuon Tm- ID3.llu.a1 fuei ciisptaJ· can be reset«ted 
'IJlt'llbm t~· seconds to mamram tllk manual sef­
an~ 

Control of an mtm-rduaJ component is remrned to 
automauc h!,· ~-clmi th.roupl all operauon:i! ~te: 
Tbfc' ~ bunon labeied RSE':' or tm- control stick 
p:1ddle SW1tch rerorn:s all com:ponent5- to automanc 
control Component states when a button :is p, essed 
are: 

0-0pen. 
CL - Close-i 
0~. On. 
w. \\mg. 
F-Feed 

OFF· Off 

The manual op!?'rattoru: a\-aiJabk, are· 

LW Contro~ the refuel shutoff ,-ah-e in the 
left~ 

Controts toe Mc feed tank refuel transft-r 
shutoff ,·ah"f:' 

CO.-:- ':'"ramfers 10 auto:ma:x conrrof 

P.E" Contro'.s the ngilr f~ :.ank refuel 1ran_.:.. 

fer shutoff' ,-ah-e 

RW Conaols the refuel snutoff ,--aJ.,-e m th!: 
rq;bt W'lDg 

RWP Contro!s th~ nght -wuig- tran..cfer pump 1c.. 

transfer fuel from th~ ngbr ~ rank 10 

the engine feed tanks 

?.SE:' RetunlS manual settm~ to :iutcr:::m:= ~= 

?.C> 

~ 

3£'CIO:"""-S the current ~""'llrnrmn 

Aftlim to mam menu 

Conaols n;ht fuel dr:n:er ~Jr- t · -:i~n 
hm fuel from the ng:m a,.~s:on· ~ 
system to thE= ngn: ~ o:- n;:bt fh-­
tank 

AFX: R: Control3 the aft tank tm::-fer m!et ,~ 

B.:>!S Con~ th~ re-dist:nouti_n ~-ah"£- l (> con­
nec:, the transfer maruiead ro the- reil.!h 
marufold grou.nc t:61 I 

C":'YR Controls the cenler rank ~;er mlH 
.ah-e 

:::..:)J\" Controls the left fut>I dn-ener 'lcih'l- lo 
dtT"en bot recm:ulatm!: fue1 1rom rne Mr 
8• 1 ess .. J molmg syst~ to the left ~ 
tank Qr the- left feed tank 

A.FT ContrO!s the refuel shumff ,-ake m tne aft 
tank. 

CTB ControJ:s the refuel shutoff Yah-e- m thr 
center tank.. 

X:P-1 Couuuls ~ transfer pump numbeT 2 
to transfer .fueJ from thl- cen:rer and aft 
ta:nb to the eogine feed tanks. 

XF'Pl Controls ~ transfer pump numbe-r 1 
to tranSfer- fuel from tbfc' center and aft 
tanks to the engine feed tanks. 

NORTHRO,/MCAIR YF-23A 
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L WP Controls left .-mg tr.msfer pump ,o trans­

fer- fuel from the left wtng tank to the 
engine feed tanks. 

FUEL CA L"TIO~S A: ·n AD\ ,so RIES 

Cauoons and advtsa:ies appear cm tne ~!PC:) or 
ffi..,'1) and are ~parued by a caL"U-on light or '1.-ottt> 

messaB'"-

FueJ Cauaons 

The fuel caunons mggenng a caution light a.re: 

Ft. rZ. F All. 

f"l"EL BOT 

Fl"EL LOW 

L R• 
BS7Pt.~ 

T . .\..'\"K PRESS 

Fud Advisories 

F ue1 imbalaoa- • 500 pounds• 
between left and nglll ~ 

i" U£! management c:ompu:ter 
failure or losa of t...-o qua.."ltat)· 

pupnr prone lD same tar..K. 

High fuel cemperarure 

Low fuel tn en.her m.a:n feE'd 
tank I.n-dicar:cn a..""COI:l;:aru~ 
~ - the \ '01.Ce me-Ea? W . .vl.Y­
L\"G. FlU Wl\ 

Boost pump p?"e$Ul"e Ion· 

The ~-1.PCD fuel arl\.,sone:; are 

BL""GO Fuel quanmy ac p,-set l~ 
Aa:omparued by \"Cm:£' 'lll"Bffling 
message BV:GO FL"EL 

AIR ~G Sl"STE.'1 

The air refueling ~"Stem pJ'O\'ld.es du:· means for the 
auttaft to reo:h-e fuel dunng ~t. The air refuel. 
ing manifold and the transfer manifold are th-e same 
manifold All tanks may be air refuelect The system 
CU11-sisxs of the air refueling receptade and slipway. 
signal amplifier. and the- conttol.s-indtcators A 
rmn-er.saI aerial refuehng receptacle sl.tpway ID.STaOa­
llOO modified wub a C"UJ'VPd dnor to conform to the 
aircraft moldline is used 

Air Refueling Receptacle 

The a.JT refueling receptacle and latch !Df"!'hani:sm are 
hydra~- operated an-3 ~-loaded to open if 
hyd.rau.bc pow-er is lost The receptacle cannot be 
opened if eleancal p0"6"er is lost. 

Air Refueling Signal Amplifier 

The arr refueling signal amplifier F'eCe'-es SJgnals 
fnnn uie ootl and p!aces the air refuelmg system m 
tbe ream-. latched. or disconnect mode The tnduc­
oan rotl ·is recessed into the receptacle .-\ coil in the 
tanker svstem couples with the induction coil ano 
SJgnak boom latching ~ the tanker arul 

Air Rdwiling Con.t:rol5 and lndicatoTS 

The air refueling switch is on the left c:oasole t figure 
1•24:). 

SI.:PWAY ORIDE Opens the an- refueling 
rec:eir..atle an4 enables manual 
boom latdung. Onfy t11e 

rece,,-er can ~ a ruscon­
nect 

CLOSE 

Opens- tmo air reru~ 
re::e:pt;adt> and enables norm.a. 
air refueling operam:m 

Closes the au- refue!m; 
rea-ptade 

?osiuorung the air refueling swrtch to SLIPWAY 
OR::>E cir OPEX causes the ad~tscuy ARR RDY t o 

appear on the Ht.--:> and the ~ ~ the air 

refuelmg .recepade is open.. The fuel tan.Its remmn 
presrunz~ Tne adv1smy ~ OUT when the boom ~ 
~""¾"t!O 

Air Refu~ling A u tomatic Operation 

Selection of tanks to be filled is aur.omanc and fuE,} ~ 
shutoff as tanks become full 

Air Refueling Manual Operation 

~ ,tanks to be filled must be man~· selected on 
the fuel chsp!ay. Aircraft CG must be controlled and 
tmm:itmed Refueling can be aa:ompfished in mmi­
mam timto by filling all tanks SUllultaneousJ)·. 

LJ!'-el amuoJ vakes amnmaric:aJly doae the tank 
refuelmg ~ when the tanks are Cull Closure of 
the fuel '"8h-es causes a fuel line pressure surgt> and 
could C&l!Se a pressure disconnect. 

Air .Refueling Distribution 

The air refueling distnbwion sysum is the same as 
me ground refue1mg distrfDUDOn system.. The Bll' 

refueling time for a 90'i fuel load is a:ppramnately S 
mmutes. 

NORTHIOP/ MCAJt YF-23A 
COMPETmON $EHSl11VE 

UNCLAS~IFIED 
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NTM 1F-2:3(Y)A-1 

Air Refueling Termina tion Air R efueling Advisory 

Air reful"lln~ can Of:- renn1nat~ o A~ appears on ~lPC::> and Ht":> 

• Tanks iilleo to~ perrenc of "V?u:nc. 
• The air refueu.._-,,; QECOtl.Jl_ec, ~ten 
• 7 a."lker uuuac ed dt3connec, 
• 7anker boom fllO'\.-ement ex~ me boom en\"t:-

lope 
• Pressure dJ.sronnect 

A dw:ono~ stgna! can be m.a:n~- inmmed by the 
recef\"er or the- tanker boom operator -~ brute force 
disconnect can be acc:omplisMd if a dtsconnect: SJgna1 

cannot be made. The a.dnsmy ARR RDY on the 
BL"D and ~CD comes on when the boom dismn­
necitS . 

ARR:a.::>Y 

NOfflffOP/MCAIR Y'F-23A 
COMPETmON SENSITIVE 

UNCLASSIFIED 
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NTM 1F-23(Y)A-I UNCLASSIFIED 
NOrnflO~/MCAJR YF-23A 
COMPETTTlON SEHSmvt 

ELECTRICAL SYSTEM 
7he elecn teal power sygem am..."1.St~ o: two mam ar 
generarors. an emergency generator_ tw-o pair;;: of 
essenual transfonner-recnfiers. two ~-eruae mana~ 
ment system transiormer-recufiers. a uulicv bac,~­
::m emergency batte-ry. t"a"O -vehicle ~ent S\; 

1em €\'MS) butenes.. and ac and de ~r dm:ribu­
uon <bust systems. Enema) a.c powe!" can be apphed 
to~ the bus~ on the ground 

AC ELECTRICAL POWER 

The two main (0 kva ac generators are the pnmary· 
source of elec:tncal power. The c.-o generators are 
connected for- split bus DOU5\-uch."'Oru2:ed ouerataon 
figure 1-25 . \\""nh both ge~ors operaruq;: ea.di 
~tor supplies power mdependemJy ,o certam 
aui:raft buses If onec ~erator faili and drops off 
lM hne. tbe rernammf: r-,ieraror ~,d~ pow-er 10 

1he essential ac buses. mam ac bus land the~­
ual and mam de ou.ses 7hE- mam M bus 2 crops: off 
lme during smgle mam generator operamm Current 
s.e11-eor..: are pronded to ~ :J fault m on!? !!?n?Ta• 
tw S;\:.I~ from shuttt.'ll! dou-n both sren~r~ 
Eadi generator at:'t1'-ate:; - automaUt:alh ~..-oei u:ie 
~l\"e ~•or ~t<'h ~ m th~ ~•v,n 0. • 
and the generator connects to the pr-oper ou..~ when 
~-alt.age and frequ~- are wnhm pre&nbed 1llnll~ A 
p:rotectJOn system Wlthm the generator amtrol uni1 
protecti' aga.ms1 eqwpment ctama...,- oue to 

unaer'\"Oltage_ OTenOltage. 0\--eT and ~ frequenn·. 
and feeder faults If a m.alfuncnon oa:urs.. the 
generator concrol urut ~-e:; tne aifectoo generator 
from the ~ The 1es:pecu"e generator su,tch 

must bf:. cycled 10 RESIT and back to OX t c, bnnf 
the g:enera10T back on 10£- hne after a faU!t or out-of­

tolerance condinon dears The generator.. may be 
re:se1 as man_,. runes a== nece35an· A generator rs 
reJllO\-ed from the buses by plaC:lng the generator 
sv:icch OFF Cauooru L GEX or a G~ appear on 
the MPCD if the respet:t.tre generatw is off line. 

Generator Swilclies 

Tne rwo main generatoT Je..-er lock S"K'ltdres <figure 1-
261 are labeled L GE'\ and R GE\ respecuu•ly 

OFF 

RESE7 
,Momentary• 

Crt-nerator auunnauca!fy pocets 
buses when nmrnog 

Generator of£ 

Resets generarOT 

Em~cy Generator 

If both main generators are off or fatled. eJ:Defl:enc)" 

ac pow-er ts supplied by a 15 k\-a genera1or driven D' 

the em~- power c:nn cEPl"• L The em~~ 
generawr po«ets the nght and left i!S5enual ~ bu..~ 
and all six transformer recnfiers to supply power- to 

the essennaJ de buses. th-e ngnt mam de bus. and to 
the \-~ buses I and 2. Emergency power unit 

operaaoo apcpeus on the MPCD. m emergency 
~era:to:- only operation the left and .right mam ac 
buses I anif 2. and the left mam de bus are not 
powaed A proteCUOn system wnhin the emergency 
generator control umt proteas agam,., equipment 
damage due to o,enoltage or under-frequency If a 
malfunC1JOD ocrurs. the emerge,cy g:eneraror control. 
umt ieu,o.es the ~ generator from tm­
b-..GeS 3!11: gn-e associated cauuon E GEX ~t.tjj" 
Tr.e emergency r-;ne.raror SVtnttt m\1$1 o.: C\-clec 10 

P~ and bad to OX to onng tn:e emergency 
~erator back on line after a fault ,,,. our~f-t ~r ­
anee condriton dears. 

Emergency Genenuor Switch 

7:"1£> ll"'-er lock em_e~cy gie~,or swnch ha_; t fflf• 

posiuons and is labeled D!ERG GEX 

?2.SE:" 
~omentary• 

Ge:?erator automam:ally PJ"""'!"=­
essenoal ac buses ~nen run­
rung 

Resets emergenq g>!Jle.~tor 

Toe auo-aft can be~ to operate thE- EPi.." 
~th bleed air. refer 10 flight test card to sefKt ,e:., 
confi.:uration_ 

DC ELECTRICAL POWER 

Six ttansfonner-rectifien and four baUBteS are pro­
vided •~~ 1-27>. The omput of the left transform. 
er-rectifiers 1 and 2 .and the right cramformer-ffrtlfi­
e::s l and 2 power CM 1espec.:tive left and right essen­
tial de buNs. The output of the VMS 1 and 2 
ttansformei.fECti:fias power the 1espetttve ~ I 
and 2 ck buses_ Either main genera10r or emergeDC) 

generator can power all six uansformer-reatfiers 
Protecuon is prcmded so that a short in an, 
transformer-rectifier does oot affect another ~ 
cau:non XFYR RECT on the YPCD imfica_te5 one or 
more transformer-rectifier ha:Te failed. Tbe top ~-e-1 
BIT display shows the failed transformer rectuier 
The unliry banery- can power the utility bus.. toe 

aual de bwes.. and in flight the \ ')ts I bus. ln 
flight the emergency battery can ~ the essenual 

NORnfllOP/ MCAJlt YF-%3A 
COMPETITION SENSITIVE 
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. NTM 1F-23(Y)A-1 UNCLASSIFIED 
NORTHROP/MCAIR YF-73A 
COMPUTT10N SENSITIVE 

ELECTRICAL CONTROLS 

, _£- • G9aU, 7J-1 
2 . RIGHT (Et,EqA "'OR 
3 . ~'CV G9,.":?,a.-c:;, 
' · \r!:Ll~ 9_,\~Y 

s. E~VSA~ V 
6 . \f"'S 2 3.&~V 

- VV.S 1 BA ~ v 

r,._. 1-26 

de buses and the \ ~fS l and 2 ~ :be \ ~S l ~1 PWR En.ables external po-cw. ,men 
conoea.ed. to powe,- the a.J.t"Cr.lf1 

bus:::s tf both aucraft ge~tor: 
and 2 b:uten:es ~ tne respeCtlT(- "'):~ bl,.._~. 

,hen reqwred On the ground u,th':l\lt a c Jllowu che 
\"'YS battery s,ntches should bet~ off or raF1d 
dl-pleuon of the Y)lS bauene oc::ur: 

Batteries 

T"ne four baaenes are concrolled by ~che, IE!Q!T 
locked to Ute OS pasmons Pull OUY to nwq, to the 
OIT po51lton. 

\\-rtb the excepuon of the enietgeney banery. all 
bauenes recharge -,th thE- batter)· SWltcil 0~ and ac 
power a~e. The emergen~· battey doe not 

recharge o:J ~ pound. 

Utility Battery Switch 

The unh~ batt~· switch tias three posnions 

OS 

OFF 

Battery powas utility. right. 
and left essential and\~ 2 de 
~ if oth~ Ubpo .. eteci. 
In fhgbt connec:ts also to ~1S 1 
bus. 

Battery disronnetted 

tmomenta.""Y 

are not on lme 

Emergency Battery Switch 

Thf: emergency battery IS protected by a 11t'(>l~1-on­

wb.eels ~ and on.tr works m flight. 

OIT 

Battey po•ers left anti ~t 
~na• \~ l. and\ !S '.? ck 
bases m Oight if oth~ 
u:u.powa:eci. 

Battery 15 di:sc:on.m!cted 

VMS 1 Ba:ttery Switch 

The \31$ 1 ba~ S"tritch bas rwo positions 

OS Battery po•as \~ 1 bus tf 
odlemse unpoweted. 

OFF Battery is cmc:onnect.ed. 

VMS 2 Battery Switch 

The YMS 2 ba.tte,ry switch bas t-.ro JJOSJtions 

NORTK.OP/MCAJR TJ.23A 
COMPEffl'ION SENSITIVi 
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OFF 

UNCLASSIFIED 
NOITHIOP/MCAJI YF-23A 
COMPETITION SENSIT1Vl 

.Bat•~- po"~ \")IS 2 ~ if 
ot.herwlse unpo• e. ed 

Battery IS dlsconn.ected 

ELECTRICAL CAUTIO~S 

Elect:ucal system c:auuons ai:,pear on the !k!PC:> and 
turn ao the master c:aunon hgbt 

BA'.".ERY 

XDIRRECT 

Left cam geue.rator ~ 01" 

disconruued 

R!ght m3!ll generat~ failed or 
c:h:sconnetted 

• Em~. l:"tility_ \")fS L 
OT \")IS 1 ban~- failure 

• · A banen ~tcr. ts OFF 

Sm.pt- OT mulupr,,- tra.DSfurmecr­
recn:ie:- foilcn- 3~ ?-it>ntui~ 
spenfic failurP 

~~n~ ~~niter:- c,:,t 
produan;: po,..-~,. C'"acnon 
appears or.h u ac ~ T a,.ul­
ao~ 

NOR1Hlt0P/MCAR YF-23A 
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NTM 1F-23(Y)A-1 

EMERGENCY POWER SYSTEM 
:-he ~ - power 5'>tem pr.:!',de;; eme~ 
etecmcal power and unL-r'r" hyd.rau~ pre..-c:u.re :be 
system autamancaU:- a.ctn.it~ m fllgn• t:pon com­
ma:td from th~ \~S for O\laJ engU?£' il.a:me9UL dual 
ma1Jl P-QeJatOT failure. OT loss of uuhtT nTiiraubcs 
and a -flight control h~~uht: system -The ~-stem 
can be acuvated manuall~ The 5''St:em Cr.l'1('5 e!eart· 
cal ~ from the left es&"JlT{al DC tau, }tam 
compon'?llts of the emergen~· po-a-er system are 

• Two emergency power uruts :::Pl" . 
• Two n~-drauhc pump,:. 
• One ~erator. 
• TW'O ~,-cira:zJ:oe tanks. 
• One rut~ tank. 
• Cockptr conu-ols aorl m:i!ca~~ 

£:Pr 1 dn,-es an emenrenn 2nera~~ :- a.nc :i m-crau-
1.JC pump EPC 2 en,~ a fwrirawil" oumn Th~ EPl" 
are tocatec m tn,,. l1] [.!; .\P~- ba,· a,;, en~-[.!) ~pons 
b;i~-

H\"draz.tnt- 13' r~ mit.• a d~ptEIU"-'Il diamoer 
':be reartr?n o..~ ~ a =~°'= c-.irb-~ a._"l_'.: oower 
tn,e ~er.nor an1i h,-::.rauhc pumpa; ~ • 1.•ent~ 
cn-erooani :IJ (_, uu1 t.oEc- top ot tm- .;.rt· oa~- o:- ~2; 
.-.ut th~ bcrrtO"ll of :n~ ~pan: ~ '1~ -:Ce 

EPU CONTROL 

APUIEP\J COffll1S 

Oammable exhaust can ha,-e tempera~ up t<, . • 
degrees Fahrenhen Ex.baUSt ga5e9 naT'l' an ammo--
rua odor and. a..-e a:rntaa:ng ro ~- and OISE • 

A grounrl safe~- s,i.1_tcb m the n£h.r wbee. v:-el! c1:­

ames the emergency power- ~--ste~ on the ground 

EPlJ Selector 

A four posiuon rotmy :::PG" seleaor- contFOE- E?l" 
o;,er-auon. figure l-2S The selector is pcsned in :i..'lO 
rotated from Alt'O to OX 

OFF 

fil..D 

AC70 

Both EPc off 

(l] . • 0 funnion. 
(2) Bleed air power.s E?l" ; 
wb-en bleed air p!umbm; 1-

mstalred for luzb andt- uf 
anad. t:esnn; - • 

::::?C Start.5 au1oma:1c:ill:- cpvu 
CO!lUllSJlC from Im'\'):~ 

Bot.e EPran 

EPL" O PERATIO:-i' 

::>u.al engme flameout or- less of th'? ut..un n....=...:--.1-., 
i='~'?m a:iii enber fugh1 conm>J hyor ,,.. ~ 0 " 1 
sans ooth E?r ~ of both generator: :tan=' oni, 

STNCBYFUCMT" 
DJSPl.AY 2 

C 
I 

GJ 

-
,.,,,.J..11 

No.TKROP/ MCAJR Y'F-23A 
COMPntnON SENSmvE 

UNCLASSIFIED 
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EPC L The ~-stem can operate for approxunately 9 EPl.." . 'OT ARM 
mmutes usmg bycra.::me Hyd.-a.zm~ rernatning m 
percent of full appears on CM standoy fug:bt clisplay 
? HYDRAl!.!\.:. 

EPU BLEED AIR OPERATIO~ (2) EPU ADVISORIES 

EPl" ground safe~- swuch m 
safe or E?r selector t3 m OIT 

EPt: operaung u.sm;: h~"lirazme 

When bleed air plumbing is mstalled for high angle 
of attack testmg. EPl" is located in the APU bay 
EPU operauon uses engme bleed air and or hyd­
ranne to 5P1D the ~ ge:aroox.. \\ 'hen ble.d air 

flow IS msuffiaent. hydrazine augmentanon oa:urs 
am.amancally 

EPt: advuones appear on che YPCD; 

EPl." EYD 

EPU CAl.l"'rtO~S 

EPU cau:uons appear on the MPC:>. 

E GD: 1!.-\1.F Eh-c-rric:a1 po,,c-e!" from ~ t· ! ~ 
O\-en-ohag£ or u:naerirE"quenn 

NORTH~OP/ MC.l.fl ~ -23A 
CC .PGTTlON SiHS.TIVE 

UNC1ASSIFIED 

EPt_• 1 is operatmg 

EPt: 2 is operaang. 
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NTM 1F-23(Y)A-1 

HYDRAULIC SYSTEM 
.-\ircraf, hydraclic parer as St:.pp.;ed by rh...-pe 
tneependen, ~CIOO ?!1 DJdrauhc ~-s·etn!' •fi;:ure 1-29• 
The ~-stems are pow-er amU'OI 5),-stete one PC-1 . 
powff amU'O! ~-stem two PC-2 . a.ad tht:- unhtJ 5),5· 

te:n Any one of the three~ can power~ 
flight controis 

The po-.w conuot 5),-stems supply hydraulir pressure 
to the acmators of all th;iht amtrol su.:fa~ A--'d..\.J 
mounted h~-drauhc pumps on each enp.ne pressurue 
t.ne n~-drauhc ~-stems Ea-en A!.1AD powers one PC 
pump and one uuhry pum;> Eydtauh:: ~ps are 
idenucaJ and operate conunuously whlle engines are 
n.mnm~ 

POWER CO="-"TROL SYSTEMS 

Fn..-n1 controls. an- powe;ro tr ?C 5'-ge:ns I and 2 
:--n; !eft enprn- ;w:.~ C.."m!S u1.e ?C~: ~ and tne 
n ;.iu '°"£111" d~"'H' u,.,. PC'-1 pc::,n 7'e~ PC-! ?UCP 
su~ pres:ron- ro tne .m ,u~ ~ fiaos. left 
and nfJU mooard ani: outooarrl fiap,E-~ anti ootb 
trul ~~ ?C-~ ~:>pu~ p~-un- t:> tnf:' ngnr 
leadm; e-in- flaps IE-f: and n;n• inboruc and out• 
boaro flaoerons ~ both tail suriace:; If ettner PC-1 
or PC-1 £a.u,.. ~t~ '4n-es auo,r tn-: ucln: ~:­
a-m to ~ tht> faJf-'i ,,.,~,em 

l :nI..JTI HYDRAlJLIC SYSTEll 

:he utility m-dr:n.JK syst~m a.as as a o:tckup ~-stNn 

to po,irer the lhgnt con~ an-:! is pres:suriud by r,,;o 

nyriraulx pum~. one on eacn ~~ The ngnr 
utility ~'Stem~ ts appt01l1Jla~Y 100 psi lower 
tn:in tne lefr dut- to S),~em preload pressure Both 
pumps- drbT'ft' pressure to a common marufold latff 
cb,.'1<.~ mw two an:wtS A and B t·t.ilit} cucuit A 
pnmanl~- pressunz~ th~ e"Wri gex:_c amunularor 
t·twt)· arcwt B 5Uppbes nydraul:t- p:-e5=Ul'e tcr. 

• landm;~r 
• nOSl" .-beet st~ 
• .-heel brakes. 
• ..-eapons oay doors. 
• mJet biee<i doors 1ngb1 and weft . 
• a.tr refUPlmg rec"eptadf:' 

If utility cua:n B fails. rhe r11m~ency accumulator 
pr0'-ides hm.lted backup h~-draubc pressure for emer­
~ operauon of land.mg gear extenSlOD. wheel 
brakmg. and ~neel s-.:een.ng. t: tiliry arcu.:t A 
can ~ a ~ - depleted ~ a.ccwnulator 
ro 205 cubic menes m app:ronautefy 30 seconds 

J[ uulity ClJ"CUU A fails. the emergency ai:ru:mulat.or 

pr'O'""ld:e:i. 

• .Land.mg gear enension - 140 C\1bK men~ 
• \\"'heel brake apphcatton - l 5 cub-.c mch~ 
• ~osewna-1 steenn; a;:pli::auon 

2G degree cyde - ti urn~ 
.;5 degree cycle - 1J mc:hes 

Anu-md ptoc.ect.ton IS not prcmded .-un rhE­
uahty bydrauhc an:un B inoperaave 

Re9eTToir I..eftl Sensing Vah--es 

~ uohr:y hydraulic: fluid rese, ,vu has rwo re9>fT01r • 

le'f'el sens:mg t.RLS Tah-es to isolat.e leak!. m toe 
i~"e Cll'CWts. Leak isola.ban logK IS rest'"'"Olr 
tlwd te.e) dependent If a leak develop:; m a .. ub;• 
arcun.. lowenng tne rese1"4Qlf ~ the R!,_C. ,.-alw on 
arcun A doses first If che leak connnues. ~ m 
arcwt B1. the RLS "'""" on a..n:wt B doses aoo uu• 
?...:.S r.ih-e on an:un . .\ reopens 

RESERVOIRS 

':'",a:-h ~..arauhe ~em h.is- O&E- n _-ernttr Th-~­
TOtrS ha~ remo1e ten>. mdrcarors for p-oun-:i ,..,-f''l• • 

m;: of the sy31ems If ol leak cep.He ~ f""t'"- C:uld 
oeJOr a pl"e$et ~ n :1.pial ~ ~, w ,ht- ,·~t --- ~­
p-:lle!'" Th~ caunon ::-CS !~7 C"UUkl b.:- t fir-1 

indication cf PC system failure 

HYDRAtJLJC FLUID HEAT 
EXCHA. 'iGERS 

7'S'O airframe mounted -~ !AD equ.ip:nen1 O? n..v.11 

~ cooJ lhe b~-drauhc 0:.ud Heat i ~ tht­
nydraux Owd m all three ~'5lem:e i.. nan..q~ h• 

engm-e feed fuel 

EltERGENCY HYDRAu'LIC Ptr..1PS 

T..-o emttgeney power unit tEPl. bydraui.c pum~ 
supply power to the utility h)--draUUC s:,stem ~ oo:h 
~ fail ar the utility nydrauhc: ~~em and 
et.her PC ~-stem wls.. ~ - t1,'Cirau.i1e ~ ·stt-1:i 
pressure ts 3000 psi. Ff4dit control llt()i emen I cou II<.! 
bl> less teSponsa•e while operaung on em~~ 
po,rer urut hydraulic pumps.. 

HYDRAL'LJC U,,.'"DICATIONS 

Hydrauhc pressure is presented on the standb_\· fli~• 
6s1u.ay 2 ( figutt 1-30 Sysmn pressun- appean as a 
tTO d1gJt number. For example. a readout d.L<:plm ol 
36 means 3600 pi t,;tilny pressun- •~ ,,, thi:­
ngbt of the legend rn. The lugilest ur~-
1 nmmaDy utilny 2t p-essure is shown. 

HYDRAULIC CAtmONS 

Hydraulic cauticms appear on the !.!PC!> and ~ 
a caution light: 
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STANDBY FLIGHT DISPLAY 2 --
HYDRAULIC 

l"TILI 

l "T!LA 

APlT ACCl. ~ 

Ii.-. iJo 

fl1;ht co:nrol hJ-dr.iulic system 
l pressure ts= be~ 1700 ps1. 

:hght COlltro{ hydra~ $} ~ltml 

Z pressure is bekr«- liOO P5J 

Lefr utility h~-dra-ulit" pump 
pressure bek,,ii;- 1700 P9-

Ripn utility hydraulic pump 
pressure ~ ! 700 pg 

l"tibcy -~ circwt pressure ts 

~ li>u- l i CI<• p,:i 

erili~- B circuit pressure IS 

belo,r.-liOOpsi 

Cruet~ ac:cumulamr pres­
sure ~ below- 3400 psi. 

NORTHtOP/MCArt YF--23A 
COMPETrTION SENSITJVl 

UNCLASSIFIED 
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LANDING GEAR SYSTEM 
The tricycle landing gear CODSlSlS of a cannlevered 
nose gear and semi evered main gear 7he landmg 
gear system moudes brakes. anusxro prot.eetlO'll. and 
oosewneel steenng With the landmg gear up after 
iakeof( the uuhty tl}-drauhc &)"St.em I!iOLUlOD vah-e 
ci.oseS to isolate arc:c:. B from the land.mg gear. nose­
... hee) sieenng. and brakes 

LANDING GEAR 
The land.mg gear and gear doors are bJ-d.rau1ieally 
opented and ~ coouolled and aequmc2d. 
HJ-drauhc power fw eneD5lml and reua.caon LS fur. 
nish.ed by w unbty bydrauhc ~-stem ':be emer­
~ accu:nulacor proo-.des po.-e,- fw la.ndmg gear 
ffliflF1'-} Utens10D 

Nonn.:il gear reuaa:xm 15 appnwmatelJ 4 5 se(:Om!s 

~ gear ano door~ are reta.mea m Uli' rerraaea 
position m· mecna.ru<:al uploc.b 

Sonnal gear extensJOn is approxun.atel· - 0 seconds 
~!.un lanomg ge:,.r is m:unta.tne-1 :n the exte~ 
pcmnon by a~ brare held on-center oy an m1l'm3.I 
loaung actuator . • ose gear ss mamtamed cio,m and 
lodted b_\- an over~ter dra~ bratt and sonn;: Gear 
doors rem.am OPffl after .anding gear extensJon 

IA.'"DING GEAR CO!\-rROL PA.,"EL 

Gear Handle 

'ilH- landmg ~ 15' amtrolied oy a rwo-po~mon. 
wneel-snaped han<ue t figure 1-31 • 

Extend.3 the 1aD<im.g ~ 

Retraas the la.nd.tng gear 

Gear liandJe Warning Light 

A red light in the ,nr handle comes on steady .-hen 
lb. landing gear and.or gal' doors &ff not ID the 
pcmuan command.ed by the gear handle If the gear 
ts DOC down and locked the red light fwsbes and a 
tone sounds when the aacraft is bu:,w ,;,00 feet 
~tsL at less ch.an 175 KCA:S and d,......,.;ing u more 
than 200 feet per minute If the gear b.andJe IS op 
30d uie gear amtrOI Off'UJt p0Wff fails. tM warning 
light mmes cm but the tone does not 90UDd. 

Gear Indicator Lipts 

The landmg gear down indx:ator liBhts. labeled 
. ·osELE:IT'RIGHT. come on green when the 
respecuve landing gear LS don-n and loc:bd. 

Warning Tone Silencer. 

A beey..n.g gear wammg tone rs actn"a.ted -,th tnG 

Oashang: gear~ red light :-he --ammF 1ont­

stlence ounon. labeled \\"AR.~ ':"O!\.::. S!:!__ 1urm orr 
the .-am.mg tone but the red light m the gear nan-::.e 
canonues m flash. 

l..A1',>ING GEAR EMERGENCY EXTE.."iSlO.S 

The lao«hog gear can be extended by usmg the lana· 
mg gear emergency 5)"'5tem. ~ bydrauhc emtt• 

gene;- accumulator supplies hydraulic pressure to tht­
landmg gear door actuators. uplock aauators. and 
the mam bmdmg gear enend actuatmS. The nose 
gear free...falls lO ~ extend positioIL 

Land.ing gear ~ exteDSlOll could takt­
app:n::rnma1ety 25-35 9eCOnds.. 

Landing Gear Emercenc:y Extension s-.;tch 

A cwo-posman. leftr--loc::ked to SOID!. WY.Ung ~" 
e-meigenc~· enension m:tch ~t'!' an em~,.. 
means of en.end.mg the la:ndmg gear When p1..uc-e 

out a.mi placed to tbe pas.man 00\\~. em~~nC"\ 
exteI1$lOD of tne iandlng ~ ts lDlWltK... ~--=:­

of landing gear hand.le p051non 

BRAKES 
The mam 1andu:; gear ..-heels nave full ~ or.i ·= 
operated by toe acuon on th~ rudder pedai> ~ont..' 

brake p."'eSSW"e is supplied by the unln,· h~-dr.1 .~ 
system. E.:nergency brake pressure~ supi) .. £-O tr ::-:­
h-ydrauhr eme:-gency accumulator An a-.. :ro::: ~ ~­
tem is ulCOI poiated 'lll'lth tne brakes IC ;-f>\-enl : ... 

skid. A brake hoJd funcaoo IS pr'0\"1Ced and CO:" 

trolled b!,- ttle antlSbi SW'ltch 

BB.AKE SWITCH 

7he brake sys~em bas a rco-pasinon ~,~c :~ :!If 

ttol the mode of brakmg. 

\TI:CH 

BBW 

BRAKE BOLD 

Provides chrea mecnamcaJ link.J,;r 
to the bvd.raulk brake cont Ml 
vahe.. Spnng loaded to MECH 

Selem: a compuTff &55IS'U!d brall~ 
by-wtre mode that regulates braxe 
pressure th.rough the anuslud s---=• 
rem. ~he~ m 
BID\·. 

The brake bold is engqeci when bot1' eDgJD1"S a.r-e Ul 

idle. both brake pedals att pi essed on!r 50' • 
deflecaoo and the anasbd s-tntch ts IDO''l!d to HOL.:> 
'Ihe brake bold is dtsengag,,d when both thronJ~ nrr 
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tDOYed a.bcrre idle. the anusbi SW'ltch is QlO\"eQ out of 
che HOLD posn.son.. or both brakes are pressed OYer 

6(Y:" deflec:uon 

The brake bold should not be used after a braked 
stop that measures outside the nonnal range on cne 
Brake Energy Lunitaoons chan.. Section ill 

EMERGENCY BRAKING 

The emergency brake system is activated by the 
ema gency brake swnch. The sysiem uses h~-drauhc 
aa:umulau,r pressure through mdepeodent hydrauhc 
hnes to ptO\lide brakmg ..-rthoat antiskld proteaion. 
After landmg gear emergency e:,:n,nsjnn the em.er­
~ accumuhcnr provide approximate~· 10 full 
brake appbtatJODS and 7 full nosewheel SU!ering 
deOe::bons. 

Emergency Brake.Steering Switch 

The c.-o-posi.1100 emergency brake steering ~,ch 
prG''Mies an alternate source of ~'O.rauhr ~ for 
she brak.~ and oosewhCoE> ~eennf ~""Stem 

Ltility system B b~-drauh~ pre.;­
sure ~ used fer ntm:na! ~ 
and nosewhee! steennf 

BR-1.E Enn!itzetl~ hydraulic- ac:-umu!ar­
or pressure is use-3 for emer­
gency braking and ~eel 
st.eenng 

ANTISKID SYSTEM 
The anuslod ~em is eleanr.ally controlled by a 
uu-ee-posmon ~ tch With annskid on. hydraulic 
pressure to the brakes as inru1ntec unul mam ~ 
spm up to ;0 knots IOC 3 5eCOJlQS after weigDl OD 

mam landmg gear. If spm-up ~ fails. 

An anuspm featun> is pn1'"?Cied to automanca.U~- stop 
the mam "K"beel5 &om spin.rung a.her takeoff .-hen 
ge-:tr retrar.uon ts comm.mded 

. .\nus.kid protecuoo is not available belo,i. 35 knots. 

AJlo-nsKID S\\ I l 'CH 

OFF 

NO.RY 

HOLD 

No antiskid protection. 

Annskid system selected 

Brake hold selec.ted.. 

NOSEWHEEL STEERING SYSTEM 
Sosewbeel steering is e1ec:trically amtrolled by rud­
der ped!ll posmon and hydraulically powaed by 
utility hydraulic arcwt B. ~osewheel st&Eilllts JS 

eoergu:ed a.fts aircraft power-up by momen~ 
?1 eSS1D& the n<di:W beeJ steenng button. ~Q:Splll'~J 

sreermg operates "Klth wegh1 on the nose gear 
St.eenngdeflecuan is 20 degrees 

A ~-ering steering mode JS pnMded for use 
-KDeD tamng beiOW 15 knots ground speed 
Maneuvenng mode pnmdes up to 4-5 degrees maxi­

mum steenng and is engaged by holding the nose­
wheel steering button. l:se of rna:rirn•rm deflection 
n~heel steering should be restricted. tD helm,.- fu-e 
knocs ground speed. 

After landing. a built-in two seamd dela}· is provid£'d 
before WWW wheel steering responds to rodder pedal 
posiaon. 

Noeewheel ueenng is ~ by holdmg the 
paddle swiu:b pressed. allawmg the nosewned to fret. 
caster :'he nosewheel steenng attuaror J>ro'"ICe-E 
nose,rheel shmuny dampmg ~-uh or wnnout ~ 
,qeeJ st.emig ~ 

SOSE\\lJEEI, fYERC~CY S'J'EERill,;G 

.• osewneel dDElgeDcy' steering is selecred by th~ dual 
func:oon S'K"ltcb labeled D!EBG BK STEER. Th£­
~-stem uses emergency hydraulic accumulator p~ 
sure through independent hydraulic hoes to power 
uie steering acwaan:. 

LANDING GEAR SYSTEM 
CAUTIONS 

HOLDBBAKE 

Antiskid switch is ofI. an 
antrslcid sysrem ma.lfunrnon. or 
emergency braking is selen~ 

Brake hold is !ielected but not 

engapd 

. -09e'Wheel off.. 
inoperaln-e. or ~em fault 
detected. 

LANDING GEAR SYSTEM 
ADVISORY 

BBWOfF 
<MPCDt 

• B~·-wire mode disen­
gaged by ~IS for system 

faulL 
• Anuskid ~-stem off. 
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ENVIRONMENTAL CONTROL 
SYSTEM 

The en'",ron,c:rental control 5'"Stem ECS pro,;-ides 
condrucneo air for 

• Cockmt pressu:ruauon anc au ccndmo:uni:. 
• • \\~and9c:::reen defog. -
• ~ aeal 
• Ann-G, 
• fuel r.ank p.---essunzanon. 
• Oxygen generanon. 
• Anorucs cooling. 

7be ECS operate5 -,lb engine. A?l". or ground cart 
bleed air Ram air from the aUlC ram au scoop or 
from the ~ inle is the he3t smk througn the 
pnma:ry heat excna.nger figure 1-32• 

BLEED AIR SYSTDJ 

7ne ~ a.u cfucts from eacn e!lp!l~ are ,o,.ned a.vr 
th~ pn:rn:1r:· pn-sure ~•a•.,,- •-;:, ,~ and routed 
throupi the ~ -~ ~Im" va1Ye lO 

tne prunar~.- neat ex::nang:er \\"a."'Cl au ~ routed to 
Ute £CS from tht- pnmary· nt-a1 excnanr-r Cnedt 
~-es pre-ffll r--er:~ ft01l 

Blttd Air Control 

3 ?£-ed a.Ir con:rol H on tn~ ECS p.:nc. fi:.'"Ure 1-33 

B~ -~ CO::'\-:-ROL 

7M conno! !aoetec 5~ Al?. 5-E,.!ct~ che c;leeci atr 

SOUff'l" The conl!"OI rs f>'WEO le> pr'O\,de A.?l" 
au~ted atri1ow- lo!" EC<; crpe-rat.on 

OF: 

BO:-H 

Al"G PLU 

Shcts cff" bleed air from both 
enpnt"=-

Iugbl en~ supplies bleed air 

Lef< fflfl-"l~ .rupph~ eed au. 

Bleed au- supplied &om both 
engines. 

APr augments engine bleed 
air for £CS operation.. 
Augment works only oo tm 
ground and rums off if electn­
ca.J power is lost or both th.rot-

• tles are ad\"&DICed to !tllI. 
J)O'W'er or greater The control 
must be in pcs1non L D:G. R 
E.~G. or B078 for use 

Bleed Air Leak Deteetion 

A dual de po.cried b?eed au- leak detecnon S'\'SteID 

senses a bleed air leak. ~-s cauoons.." and 

automatically doses the appropnate vah-es.. When 
the led cietectOl'S cool the cauuons resand and tm, 
.. -a1 .. -es remam dosed. 

:-he fire detecuon enm...-w.shm:;: sntem tests b-.~ 
air leak deteccon tsee fu-e W~ an,;! Ext.1.:1.""Ul:n­
m&- t1ns sect10I) 'TM test doses the pn.mar:.-~ 
sure regu1a:u.- Yalws and tumS on the eed aU" 1eak. 
cauuons. LBJ BLD LEAK and advJsonEs. L,.R 
BLEED. Aft.er the t.eSt switdi is l"beased tne cau­
tJODS go out. the pnmary ~ regulator ral~ 
rem.am dosed. and the ai:h'lSl0ne5 remain on \\"hen -
the bleed air control ts rotated through Off to 
BOTIL the primary pressure ttgu1au,r vah-es ffilpttn 

and the ad'YlSClneS go ow. 

The bleed air leak detecbDD system bas Ull?(, ,..,c­

oons 7be first IS from the pnm:::.ry p~ r~J'3· 
tor ,-a.;..--e to the secondary· pressure regwator nh"t-
ff a leak is detetted w ca.inon L B!..:> :..E.~ or R 
BL!> t --: AK appears depemim.g cm t.ne SJCc- . nt­
~ - ~ ~tor ,ah-e automaracaJ-­
dOSeS The seamd ts from CM seaJl'l<13.rJ' prh::-urr 
regwaior ~ to the~- near ~- :1.-r.! 
caunons: L BLD L£AK and R B:..O !..EA.I-.. t- •l 
appear tf there rs a leak The ~- ptt"-.:::Cn­
regul.a tor ,.-alve and both pnmary pre:iSUn- rep,.::i ~..­
vah-es close The tl-Jrd seocuon is fr.m • - ~ 
roodn:wnmg pack to the secondan· heat excha:4.~:­
A ,eak turns on both cauuans :. BL:> • r :\A anrl C 
BLD LEAK and doses tne au c:ondmonmg par.c ~ 
conuol ""3h~ 7m, pnma.ry and~- ~;u ~ 
ttgUlator '"3.iTeS remam open ano tne aon....nn~ 
remamof!. 

CO~"DmO~9ED AIR 

Conditioned aIJ" p~ coapn air cmt01t unmg. 
pressun.zanon. defog. and aTIOlllCS coolm; W an:i 

b'.ttd air ts c:ooled and dned m the au- candittorur.::: 
pa.ck and ducted to the c:ockpn am: a,.~ oa,; 
:be cockpit flow amtrOl vah-e doses and COCJtptl alJ'­

Oow St.Op:5 when the canopy ts open 

Cockpit Air Conditioning 

\\arm bleed air ma.es WJth cxmdtuoned air ro mam­
tam temperature. Conci:Jaooed air eDta'S the CXICilpll 

through lou..-ered m1ets m the instrument panel 
fixed i:nlfts m each leg well. and I he defog Ouct5, 

Cockpit Pre9Smization 

Cockpit preauri:zaaan IS au.tomaac.. The codtptt alti­
tude ts embw,:r ~ to 6..000 feoet ~ Coc:kprt 
a!tttude rern•ins 'lt 8.000 feet ro 23.000 &et MSL att­
craft alutude Alm-e 23.000 feet. codtp:n presswua­
oon remains at 5.0 pg differ-ential •figure 1-34 
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COCKPIT AL TIUETE\ 

ECS PANEL 

fi...-.J..il 
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PRESSURIZATION SCHEDULE 

60--, ---1 
so _____ ...;.__~ --....,;...- -----

!~ ~,r: ·~ I 

:.! 1 30 8000 .:-- ret:!<P!- I 
A_ - :7.0E ., ~ 

20 ----_..;....----6------.,.:;..--... _.,--; 

I I ,·'f" 
tQ -----,-'<W~~...;;_ _____ ...,; 

♦ 

0 ~ ' g1~~-:A.. 

0 I S 

ALTir.JCE 

COCK.?IT . .\L 7:)1E . E..R 

OFFR~ 

vtdes maxi.mum auilo-- to th!­
cockpit and aviotuc ba}-s 

ECS is oiI. C«kpu µressure 
regulator '\-ah-e remains dosed 
and rodqrit e-.-enruall~­
depressurnes. The emergency 
c:ockpitJavianics ram air scoop 
opens. OZ)-gen generallOll IS 

off. 

7EMPERATL'"llE 001\"TROL 

The contra! labeled mIP adjusts cockpit tempera­
ture auoomaocally m- manually with the posmon of 
the mode S'!'"ltch Turning the control clock•~ from 
COLD to HOT inaeases the coc:kpit temperature 
from 40 degrees F to UO d~ F. ':"he mner 
• nused • knob has no fu:m:oon. 

CAB~ PRESSl."RE S\\TXH 

:he three posmon t~!> slrit.eb labe.£-d CAB~ 
PRESS controls cockpJt p~tion 

The ECS automancaJ.h· mam­
tamS c:ockpir pre:,-..mzauon 

A c:atJlD pressure alumetH mlitt:ateS coclqnt p!"eS3Ure Ol"!l!P Coc:kp:t ~-unzaaon ~ 

dumped .~.irO~ (0 th£> c, aJmuoE- ':'he .utuneter is mari.ed m 1000 foot 1ncre-

mm1s from 0 to 50.000 feet 

Defog S~-stem 

A porteon of the condinom!d air as c:iivened to defog 
ducts along toe lower 'K'lDdscreen The defog leffr R.lli 'I)l~ 
ad,rusts the sepa.raoon of defog &Ir arui cockpit air. 
Def<>t; temperature is the samt- as cockptt tempera-
ture unnJ the E¥er 1$ ,nthm LO percent of full defog 
then defog m:r- remperaru:re moeaxs 20 degrees F 
~ ~ected cocatptt :ur temperatun :'he cefog 
snouJd be on p.nor to descent to pt'1?\-ent canopy 
fogging 

ECS Controls DEFOG LEVER 

pit and avionics m~-s connn­
ues. OxJ.Fn generanon 
remains on 

Conditioned auflow StOp:= 

Cockptt p11!9&1JJ? regulator 
vah-e opens. CXICkptt pres:,--unza­
tlGD IS dumped. a.mi ewe gen~­
o.dq:,tt:avicmics ram air~ 
opens ManuaJ cockp •• 
temperature conlt'OI ~ avatl­
able. Oxygen generation ts off 

The ECS controls are on the ECS panel 

.!,10DE S\\1TCH 

The defog lever- m<m!S for"lf'E'1i and aft to amuol tht. 
raoo of au used for defog. 

The three pasmon toggle s-,tch labeJed MODE con­
u·ols c.be ECS 

ECS autnmat:ic:ally maintains 
the 9elett.ed temperature. 

Temperature is manually 
mainauned with the tem-pera­
rore control The ECS pro-

DEFOG 

CABL'\AIR 

NORTHI.OP/MCAm YJ-23A 
COMPnlTION SINSITIY£ 

UNCLASSIFIED 

Maximum conditioned arr 
drren:ed to defog dUCIS. Def~ 
supply air temperature 
inaeases. 

Mexirnum conditioned atr is 
directed to cockpt mlets 

• 



• 
UNCl.ASSIFIED 

NOITMIOP/ MCAIR YJ-23-A 
COM.PETIT10N SE'NSmvt 

NTM1F-23(Y)A-l 

A ,,o!'incs cooll'"'G 
The ECS ~,des ccohng au to the av10mcs ~"5 • .\ 
tranS>ent up to 3 mmutes cauuon ECS A!R BOT 
could cxx:ur m bot weather foao-i.ng a change fro;n 
ground ~ a, rd.le po-a-er se:ung to condiuoned 
air ~ at hi;:n pc:r«eT senmg or -,ih the APL 
operanng m tile Oieed au: augm!!ntatJOn ~ 
A'"lorucs a>oling ts autmn.ancally cw:n:amed ben.een 
0 degrees F md 40 degrees F 

ECS CAt.rnO!I.S 

ECS ca1.1bOD.S appear oo the ~!?CD m amber a:id 
cum on tbe master c:auoon ligbt 

EC'SAIR HOT A,,oruc:s coolln; is madequate 

.::...":.e. ;:-:- =: :-..... -i1 arr s.::oop i.. 

open 

BLEED AIR CAL'TIO!'iiS 

B1eed &IT caunons appear on the ~!PC!) m am~r 
antl turn on the master ca.unon light 

L R Bt:l U:AK A bleed air sysrem leak 

BLEED AIR ADVISORY 

The bleed air advtsory ap~ Clll the ~-{PC) m 
green 

LtRt iBLEED P~· piesswe regul:uor • 
,-aJve lS oosed 

NOITH.IOP/MCAII YJ-23.A 
COMPE1TTJON SENSmvt 

UNCLASSIFIED 1-59 
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NORTHROPFMCAJ:a YJ-23A 
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VEHICLE MANAGEMENT SYSTEM 
The vebJde management ~'St.em 1 \~1 is a 
quadruple redundant dl,g:ital sysi.eo DT"O'\idiuz ffi:szht 
control and stahili~- augment.anon. • Con~no~ 
~t ront:n:JI mputs are transmuted e!ect:m:afh- to 
b~-draulic control surfaa- att1iarors. Control. swfat:e 
movements are cxn:oputer cnrn:rnand~ to p:-oqde 
su:penor bancflmg qualities in a relaxed st.atr stabi-
1.t~· aircraft.. 

CO1'1ROL STICK 

The control stia inmrpcnates a tnm button. weapon 
release button. trigger. nmewheel steenng butt.on.. 
paddle SW1Lc:b.. air refueling release S",qtc:h.. and ch..<=­
play select« l figure 1-351 

RUDDER PEDALS 

The arlJustable road.er pedals pnn~ ~-a,-r m;nns. 
~eet steenng. and bra.lung :be rud~er pE'd.al 
ad.Just le-.-er JS JOc:ated at the bonom e2nrer of the 
msuumeru panel ':'b£- adJUSt han:ii~ ~ lea.~ both 
rudder pedals perm.nan; fore and af: ~,t~ a6US1-
ment 

CONTROL STICK 

~RI GC'"':F' -

'058."¼EE'.... ________ ..,..~ 

S"'."c.E.RI~ 
suro 

:,AOO....E 
SnlTCH 

TRIM 

The control stick tnm button controls pitch and roU 
trim_ The yaw trim swuch tS on the left conso!e 
':'rim inputs rem-a-.--e c:onttw forces ..,thout 
repositioning the snck or rudder pedals. 

CONTROL SURFACES 

CGntro1 surfaces indnde leading edge flaps. mbaazd 
and outboard ttailing edge Oaperons, and two 010\'· 

able aw surfaces. The le.adfog edge flaps haTe one 
hydraulic actuator eadl. AD other control surface.; 
haTe r,iro •cr:uatorS. £ub actuator has a ~ ­
and badtup 50W"Ce of hydraulic pressure. See 
Hydraulic System. this section. 

Longitudinal Control 

Deflection of both tail surfaces m the same verncaJ 
du-ecuon wtth reference to the am:raft •e E ea.am~ 
edge down produces am::raft pncb up,. At lo,c speed. 
the amaoJ sndt commaorls AO..\. At h.tgh speed rm, 
;mch ans ts a G<OIJlDl.aDd s_tsaem Full aft stlC'k pro­
"',des limit AOA or loaxi fattor depending on center of 
gnmry and gJ"O'!l.'S weght. At hght gross: wetgh~ an 
angle of anadt c:mnrnaod hmner ts emp!o:_\~ A ru;:n 
sndt force grad.tent breakout allows exceecmg lunr 
load factor m an emergency 

,...,..145 

NOfl'HROP/MCAJa YF•23A 
COMPETmON SINSJTIVE 
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NOnHIOP/ MCAJI Y1-23A 
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NTM 1F-23(Y)A-1 

Latttal Control 

Dilf erenual de-flK-con of flaperon.s pr::r.ices ba:ik con­
trol Co1.espo11"iul; tau surf~ C'OllJlilantl5 ba!m 
~'aw from the flapen:ms ..;~ loT d·.-:-:.u::m p!'E!SSUreS. 

the ro;.. rate J!D.1: vanes -.:h dyna::uc pressure and 
AOA Al hlgn dynacuc pressures. roll rate hmit 
'l"8.l1eS Wltb load factor 

Yaw Control 

DeOecnon of both ucl su.rfaces m the 5ame honwn­
tal chm:non •e g leading edge nght produces au­
craft ~'aw- deft Flaperons compensate for roll 
cau:sed by the wl suriues Max,rn1m:1 8'-ailable yaw 
rornroaon is 10 degrees a: !o""" sursoruc auspeed.s. 
deae3S1Jlg to 2 ~ a t s-.rpersoruc 8.1r.;peecs. Yaw 
liminne: p."'l'Tt>nt« ~ UW?" r.~ d~~ l"oLoSS 
y-3'lr IS commanded. n~dlt CO!:ITOI la-.rs Cl.3.Ulta?D zero 
~mes!ir 

FLu>S 

lnoa3.rd ana ou,oc.an: f.apt-n..n~ a~ eadtcg ~ ... 
flaps extend at:to::na:ic:i!.!· ~ r?Ct.J.r?.! fo:- takeo!!. 
landtn; anc ma.m-u,er.n; ?l.\r ~;-, ,-an~ c-r:h 
Maco aM .-\O . .l. 

:be flap em~nc, ~ten com.man::: ful~ full up or 
full do,,-n 

SPEEDBR..\.KES 

=>~"fttffln.il c~n~"tO!l of ioboe.r.= 1.n: ouu,oard uail­
m; eel? fbperons- prone~ ~ drag flaps 
•speedorakes Abo,.-e 31., G oe ow :?00 KCAS. or 
abon> 5.25 n.CAS ~ an- UDa\-atlab!e If 
~brakes w-ere exte:ooed ..-nen an, o: these condi­
uons as met. 1he speerl_Drak~ rerran \\itn the lanrl­
m.g ~ extended.. craumg ea_g:e ilaperons pl'O\'lde 
lateral control and Oaos. S:,eedbn,kes are 
unaTIUJ.ahl~ • • 

The three posmon speedora:g~ swuch on the inboard 
th.rou e mould be checked m 1ne forwarc posman far 
takeoff :-be speedbrakes errend aft~ takeoff when 
pasgng througn 200 KCAS if the speedbrake swncb 
is aft -:-hr ~tcb 1"1>JD111ns m the sel-oetea position 

FORWARD 

.-\FT 

Retracts~ 

Stois ~ in any 
mterciechate pos1oon. 

Extends ~ 

VMS COMPUTERS 

:our redc:nd.ant \~!S computes ~ ete<:Trnal 
;,ower from \~ de buScS J and 2 Two compu,m 
are am.netted to each bus OM transformer ~ 
!or ~ bus cou--ens essennaJ ar po.-er m de po,r-er 
If a \~ transfor.ner recufier falis.. ~ essenuaJ c= 
bus powas the \~tS bus. (f essenual ac and de 
power IS Jost m flight. VMS banenes 1 and 2 ~ 
de power m the respec.uce \"'YS bus for appn:m­
ma.tely 2 mlllUteS. \~ } and 2 battery ~tc:ht-5 OD • 

the electneal system control pane connect th., \ ")1S 

batteneS. 

The \~1S computers cxmtrol· 

• Fhght 0011tral movement. 
• ~ operanoo.. 
• Boundary la~-er control door ~mon .. 
• SosewneeJ steenng. 

• Anosm.. 
• Airdata.. 
• Fhgnt ccnuol related flight teit a.a1a 

\")!.S an:np,.aers 1ttes<t na:rci~ myU:: from •?­
contro.l suck. rudder peda.s. Ulr'Oft._es_ .u,•1-skJd 

pane!.. brake controls. ano seDSOf'~ fo!' •ct::nl u=. 
rn~~-~ pa:,,uon.. and gear na.DC,r ?']Sf-0.-: n-.... 
c:o:np-.Jte.""5 transm!t rommands ciirecth- for O:rnr con­
trol mO\-emenL engine ~ layer ~trot _ .,. 

pos1uorucg.. and tl1:151e'«"heel steenng.. The comou·<:r-= 
a:cnmwncate via a \")fS data~ ..-un toe air cti: 

cnmpmers. engine concrol mmput~ Dig'-• ::ontro. 
!t_\TOS and aa:elerometers. brak:e-s.. and S<andi:n fl...:r-1 

display Toe ccmputerS commumcate ,,a Ul~ a~­
te:s bus with the fue! system and aTion.~ Clb-ot.a:-~ 

:-he computers mmmumcate '"ta thE- a~~ ~ 

•uh the armament control system to pron.:blt door 
operatlOD or artnam1!'Dt finng 'll"ttb h,-dr-auhc­
malfuncnans 

\"ana.1:b p.ins ..-ithin the \~ comput~ mn•~ n-n• 

trol deflern.w,s ~ mg m .us:peed.. If 101aI au­
data failure occurs. the Tehide management comp,:t· 
en use the la.st Y8lid air data The fixeci gam s,,n•=h 
.. _..,;_ C..-1 fi • -,,:n ·-~ -t--.., • ......, u.u:u gmm or opera_oon aoave ~ .!'\ ..... ~ ,,. 
for operauon bet.w EED 350 KC..\S and 200 K (.-\$ A 
t1urd set of fixed gams for landing 1S also ;'.')\.\J-"\ -

F'or t t::O.Net5 from out of control snu.auon.s. rn .. fll!,,-,' 

has full control surface deilectmo 01p1hlhty .-nen tb.:­
fl¢t eantrol ovei ude switch zs enpged ana tnl­
paddl~ switch is p: au e :I and bed. 

NORTKIOP/MCAII YF-2:3A 
C:OMPmTION S£NSmvE 
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AIR DATA 

The air data system COllS1Sl:s of four sets of sianc 

pons. one total pressure port. two ?1tot rubes.. and 
air data computers. Al.I 8Jl' data pons are Oush 
mounted and quatirup!e redundan1 

AOA Static Ports 

AOA stanc pans are located top and bottom on 
centerline iD the radame. Diffe:ent:3.l p:-essure pro­
ndes anp oC attadL 

Sideslip Static Ports 

Stdeshp sta~ pons are located m the radome off 
c:enttttme DifTerenual ~ p!'O'\'ld~ angle of 
Sides.hp Combined pressure from both sides pnmde; 
sane pres:!Uff fur $115peed anrl altitt.-1iP computanon 

Total Pressure Ports 

A se, of total pressure pa.~ LS m the nose Total 
pressure 1S measured but oot usec for computano:n 
pending fllgnt ,renfiataon of data 

Pitot Tubes 

T.,, L-shaped P1to: rube5 on ,ne to""ff iu...-=e~ aft 
of ,he radomt> pl'O\-.dt" tora. ~.Jr- fm-~ 
t'OJDDUtatlon 

Air Data Com put,erS 

An au data camou1er IS pnJ',ded for each \31S rom­
puttt E.:idi air data pan trans::lltS ~ pres­
sure to eactl of the four computer..:- Compurer a.tr 

data IS aansferred '"13 the \ "?-1S data ~ • 

An au- data '-1idm- c:hedt occu.:s an takeoff at 
appnmmaiely -4~ bocs and ca:n~ auspeed. 
.-neeispU1- and IXS ~ry An out of to.era.nee 
cond.inoo ca.uses cauuon FCS 1ST 

P itol Static- Heat S'Kilcb 

The Pttot Stanc heat SWltt:b ~ located on the ECS 
panel figure 1-36 
Al'TO All air daaa 9ED91.Cs fJlush and 

L bead• are ac el«mcalh-

OS 

VMS CO~7ROLS 

heaud wbftl airborne. • 

Pennns ground operatiw of 
au- data 9ellSOr beaters. 

Tht> \ ~ cont:ro!s are on the left c:omole and the 
control stick figure 1-37• 

Flight Control ~de Swir.cb 

":"he cwo-pcmtian guarc!ed toggit- lhght contro. 0\-et"· 

O¥einde s,intth bypasses lhght mntr'O\ bmns to pro­
""lde maximum contrOJ surface mmmand capabili~· 
Raising the guard and p!anng the swntcb to tne for­
ward posiuon E. ·GAGE arms ffisht cxnn.rol oY'el"ttrie 
Presnng the control mdt ~ 5W1tCh engages 
flight c:ontrOI O\o-emde. Beleas:ng the paddle SWltt:h 

ar reru:r.:ung the w.ght conau O\"'em_de s,n1ch to OIT 
carypk tbght concrol oc et I tde 

VMS1Enpne Reset Switch 

The \ "YS engine reset s--ttch is a two-position t.ogit­
switch, !ptl1lg loaded to OFF The switch should be 
activated for any \'MS or engme cau.uon aaxn:np:t­

~ by a ~ RESET \"?-IS AttJTating the \~S 
enpnr rese1 s-&"ltch enmgwsnes the legend R.ESE:­
\~. on the ~!PCD 

Flap Emergency Switch 

The flap erun~ncy S"ll'ltch IS a lJU'e'? po-31•10n. 1~ 
locked swncb. 

DIERG l-P 

XOID1 

nlERGDX 

Fixed Gain Switch 

Commands all (lap:;: to the foll 
up ~tl01l 

Xorcal \")!S co::m .. of fi.l, 
posmon 

Commands flaps to the land­
mg pos1t1on 

The thrft pos1non. le\"PI' locked fixed gain !'Yltc 
romrna:ncis VMS computer fixed gains m cast' of total 

air data failure. With lancb:ng ~ extenoed. eu.DPf 

posmon fil A S or LO A S ~ landm; g:am:= 

m A'S 

OFF 

LO A S 

Cnrnrn1'0ds fixed pms for us> 

aJx,w,e 350 KCAS 

Norm.al gain sc:h!duling b_\­
VMS compuu-r or gams based 
on last valid au data befor'f' 
total air data failure 

C'nrnrnaocls fixed gams for USP 

below 350 KC . .\S 
Rec:orn rnendl!d mirumum au• 
speedis200KCAS 

NOITKIOP/ MCAII Yf-23A 
OOMJnfflON StNSITIV( 

UNCLASSIFIED 

• 



• 

• 

• 

UNCLASSIFIED 
NOaTHI0'1MCAJR YJ-23A 
COMPnlTION SENSITIVE 

PITOT STATIC HEAT SWITCH 
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VEHICLE MANAGEMENT SYSTEM CONTROLS 

j~ -L,. 
• - 0 

~ 

Y'GS 
e.Aa..£ 

eet301w 

r:XED GA!"-
- :,T tO AIS 

w 
0 

C 
0 

1 • .:,_1::r,r co-rRO"_ O~JOE sw:iCH 6 . a:-T CCffi9fi SWITDI 
2 . YA'- ~:t< SW:Ta-t 7 _ -AKEOFF iRlH SUTTO-: 
3 . V'MS/9.GIN: RES:. i SWITCH 8 . VARIABLE GAl 

ENABLESWIT()-{ 

9 . NOT USED 

,._.a-# 
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BlT Consent Switch 

":""M Bl7 consent ~tch ts a twO-poslUUtl togpe 
~,ch srnng .oaded to Ule oE pos?ncn :i-~ SWJu:h 
Cl\J.S'! be bed tn tDe con...c:enc p(IS'mon v.-ru)e command­
mg- ~1S lBIT na. me ~t?C.!l 

Takeoff Trim Butron 

The takeoff tnm button sets mm for takeoff \\'hen 
all ttu:1 are set. properly. tne llll,egr3.I i.nmcator hgiu 
cmnes on for appnmmateiy th.~ secon~ failure of 
rhe mdicator lq:br to CD!De O!l mnns tak;aoff trim ts 

not set properly 

Variable Gain Enable Switch 

:-b.e r-o-posmon Je\-er-loo.."-ed ..-anab.e gam enab!e 
~ch allo--s set~c-m:m cf ..-anabie ~ sets u__~ the 
)1PCD VMS pm Select dt:.-:Jia,· .-oen till? pos1aon 
►X . .\BLE ts !'?l~ed 

\'"lJS CAL"TlO~S 

Ct; 

~':lt:e a:r cai.. ..l.rr cbta 
ro \--:.:,s Ct:.:'llpul F.: still T'3.!r.i 
Funn~r :!~:lt!\.r: cou.'d 
ca~ F'X c.~.:. ·5, cauuon 

Ex~.; 
• ~ : , : ac h 
• ,An~.,,. .:-"" SJ• 

• Aflp£- .: ~:ta::& . (, 

FCS 1ST 

FCS3RD 

3.ESE7 \-XS 

YMS ADVISORY 

NORnl.OP/MCAm YF-23A 
COMPETIT10N SEHSmvE 

UNC ASSIFIED 

NTM 1f .2_3(Y)A-1 

• f light control ~-stem fault 
• P..ESE:- \~S ~uoon 
a~ 

T1-1ro fiigbt control syst~ bkr 
faulls.. 
:-n.ree ~t concro,. syst~m 
like faulcs 

Flap system m.a.lfwxuon 

• Total au data failun-
• Last valid a.a: data used by 
~ compuu~ unm fi.'t--d 
gam SWJtcb arttra-ted 

Yeiucle ~mt 3=,3t1cn. 
or en.poi- fault 

. lalfunnion of tail acuranon 
5T'Stem 

\'l{S cc:nputer on,rne-att-J ur 
engine furl contr ... .trr "'-r­
heaced 

\ ~ BG' (ailun- d:-tt-ctec 
lgl"OW)'l onh-1 



UNCIASSIFIED 
NOR™IO,/ MCAIR Yf•23A 
COMP£T1T10N SENSfflVE 

CONTROLS AND DISPLAYS 
Controls and di.spla~--s ~e for momtonnE; and 
control of aircraft syswns. Tne controls a.mi di.splays 
~-stem cm::msts of mulnp.urpose co!or displays 
MPCDt. head up ciisplay tHCD . multtpurpose ds­

play prOi x. and upfront. control cv:CJ. Data 
mpu:t is through the t,'"f C. ~CD clisplays can be 
selected or marupala:ted .-ith co:u:rol sm:k swuches. 
See system de!criptions in this secnon for speofic 
controls and di:5pla:ys appliamans. 

The multipurpose display 1nocessot. central computer 
and avionics interlace WlitS p1ocess data anri pl"O\"lde 
redundancy management for controls an1i cbsplays 
components.. The mulnpurpase ~ - p:roc:essor and 
interlao: units ~ pow-eT for am rroI.: and c.e 
plays and other a,,onics. 

UPFRONT CONTROL 
The uohont control l"'FCt pt'O\,d~ monnonn; an-:f 
control of c:ommun1cauons. Da'-"l?t.'00.. and trlenuftca­
uon. th.rough menus and data titsplays •~re 1-35• 
7he l:TC" a1so suppon:1 rmsslon recordm; a.'1-tl w.ght 
te:.1. 

The CFC bas S1X Imes of mfarmaoan on hqwd ~ 
ta. orspla~""S • LCD t. Each hne bas two or three data 
field:. 7h~ C?ntn data fit.ld on u1e bottom hn~ 1: tne 
scratdipad. for- data entry L'"!rr rad.to informanon 
appean=: oo thP bonom tff'O ~ of all mfflW' and 
a.at.a cusp:.ays 

~tulufuncnon bunon.s 11ank. the top m-e lines cf the 
displa)- area The bunons pTCl\'tde data enny. control 
of ano:nKS .. and seiecnon of menus and dLc::p&a,-:-

lf data IS not 8\.-rulablP for a ~-sum 01" componenL 
because of a,,oruc:s or eiectnc:al failure. related data 
frelck. men~. or da1a dJ.sp:ays are noa aa::e:;~lJk. 

An astensk m- colon can appear in a data field 
munedi.ate:ly ad,acent to the bun:on. An astensk 
mdicate5 a se ected option. A colon mdicate:c that 
the identified component ts po91 e.ai. 

KE,.-board functions rncfu:de entering alphanumencs. 
deanng the d&sp'.ay area.. and selecung top ~ 
menus or data dJ.spla~-s Other fu:m:uon5 affect UHF. 
IFF. and mzssnm rec:ordtng. 

Knobs on the CFC control LCD bnghtness. L '"HF "Of .. 
ume. and UHF dumneJ selettton. 

UPFRONT CO~'TROL REDUNDA.....,_CY 

TVi"O avum.tCS interface Wlits t.·\11: J pronde data and 
~ control for the upfront control with smgl:e 
umt opera.non suppo1 W1!f most funcuons. If oner-

interface unit l fails. control of l,n:" L KY-5S. 
TACA.~. am:J IFF is lost l"HF 2 COlltroi is last lf 

cruerface unn 2 fails. CTC de power ts from Ute 
ngiu mam bus. 

See Backup Avtonics 0perancms for the effect o:f cen­
tral computex failw'e on t.'"fC fimc:nons. 

KEYBOARD 

Alphanu:meric ke:,s enter charatt.ers into the 9C:ratth .. 
pad. P1essing die shift key tSHF> penma entry of 
the upper character on the next key pressed 
Stmultaneous use of the k~-s ts not n~. 

The ~-s labeled GREC are for UHF ramo 

I'P 

DATA 

CLR 

MARK 

Selec<tS identifi:catico 
(!DE.?\11 functlon of ITT. 

• Selects menu l 
• Press.mg agam ~ 

menu'.!. 

• SelP.:t:S data 1 display 
• Pressmg ~ selecl:­

data 2 dispL"l\" 

• Clears last c.bararter 
emered Ul scr.ucn;,a 
Pn!SSlDg ~ cl~ 
saatdlpad 

• If saatc:hp;Jd ts il.a:,-hm;. 
the key mU& be pressed 
three am~ to dtar 

scnuchpad. 
• When scratchpad -=-

blank.. clears top four 
tines af display area 
Pressms t,na.- dears ch..<=­
play area.. 

Selecss mark pomt data cbs­
play.. Enters present posi­
tion and time as next avail­
able mark potllL 

UPFRONT CO;sTROL MULTIFUNCTION 
Bt.rr'TONS 

Button functioos include data en.tty. contrOI of mon­
ies. and !ielecrian m ml!nus. data cm:pla}-s.. and other 
optiom. Functions vary aaxadiug to the opuons 
selecu!d. In mast ca9eS.. a button can either enter 
data or select another menu or dtsptay. depend.mg on 
scratchpd amtents. 
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Desc:nptions of mulrifu.ncrion buttons mdude a!iJ3-
a!Ilt data fields. 

Pressing a mulufuncnon button --,t,h d:u.a m the 
scratc.hpad causes a ~-alidny cher...k of the data fo:­
enay mto the ad.iacenr data field. \ "ahd cata is 

entered for systems use. ll the data IS m'"3.hd_ W 
scrudiped entry flashes \\"hen the scratc:bpad is 
blank. a buuan can aelett an a,w:,oara:1 menu or 
data dtsplay. 

Entnes for time. laatude. longJtude. amf l'RF 
frequencies h8Te fi~ requxnng fixed numbers of 
chgJts. Leading zeroes are reqwred.. ttailmg zeroes 
are enrtted automaci~- rr fields are p,operl~· 
filled. colons or deamals are gen~- not reqmred 
For na:mp e. time entered as l would appear as 
10.:00;00. ':'one ofOl.00:00 can be entered as Ul 

U Qt.ID CRYSTAL DISPLAY BRJGHr.\tSS 
CO~-rROL 

7hr bn~tn~ control repdatl'$ b3r:lw.;±nru: for the 
dtsplay area. Senso-rs dtsable the control tl1.um.g nor­
mal daywne c:ontlJoons 

t:PFRO~"T CO~"TROL BL.\.."\KL'.G 

When the saatclipad E blank. the dear kPy d ears 
th1: tu;> four hms of data P~ ap.w ~:; th~ 
bmtom two tines 

Enb.a- l'"HF bu.a.on restores commuruc.aaons 
mfu.rmanon to tire bonom bne-i- ~ any omer 
mulufuncuon button ..-uh ,be scratrhpa:i blank 
restores all infonnauon co the chspla~- area. 

With the top four Imes blank. all keys and buttons 
a.I? aetl'\"E. and data entry is possible only for EHF 
rad10S \\"hen all Imes are blank.. no data enuy is 
possiblte On the bybo;u-d_ the mark. d.a.ta display. 
menu. and IDTh"T k~~ are actl'"e 

UPFRONT CONTROL DATA 
DISPLAYS AND MENUS 
The upfront control has tap level menus and data 

NAVIGATION PO!llt'TS 

Xa",garian pomts are stm"ed as seq~ pomts and 
c31"k po1Dt5. ~iarlt ?JlnIS rec:oni WMr@ ~ated 
actions oa::uned. Sequence pomts are sx-eer potnts. 
targets. aun points. and offset pomts. Po-.nts on tot­

planned route are steer potnts or targetS Aun and 
of&et points are not Wied. 

Points far three routes. identified A. B. and C. can be 
stored through the lrC The pomt identifier 
indudes the sequenee number and route and mdi­
cates the type of pomt- Steer pamts ha,-e Ul~ 

aequeme number and the route letter such as 19A 
Target identifiers baTe a decimal point a:ftw tb 
number such as 20-~ 

:>ata l dfaplay and menu J ~ the C'UITeJl "­

selected route point cSTR1. S~igation S\"Stems pro­
,.de gwdance data for the current steer p01m 

DATA 1 DISPLAY 

-:he data l dsplay pJ'O\-r.ies (Of' ;;elecu!m a.'1'.! 
presentation of mne. altrtu-de. and Da'-~mm 
infonnaooa See XaTI?non S.i,"Stems. t~ sea,on 

~"1JJ 

~Ienus permit monitoring and control of s:'"SteJU: 

Access lO subordinate menus is through menus 1 ano 
2. 

Bingo Fuel 

Steer P-oint 

Shows bm£o fuel m ooumk 
for actl'-a:non of BL\"GO 
FT.lEL roice wanung: 

• Enters scratchpa-3 r.uuE­
from O ta 16000 

ShO'lll"S currenr steer pomt 

• SelectS new ste!!'[" pomt 
,inth "-ahd scratchpa!! 
en~-

• Selects neer pomt mfflu 
for selected pomt. 

cbsplays selected from the keyboard.. and subordm.ate TACA..'-. Shows CU?Te'llt TACA.."7 
menus selecs.ed with multifunction buttons.. Data 
cmplays b.aTe fuel and mmgauon information. 
Menus provtde monuonng and contr0J of flight plan-
nm.g. OUSSlOD recordmg. navigation. and syste1DS 

operation. Figure 1-39 shows the multiple levels of 
suboniin.ate menus. discussed in appropnate system. 

descupuoos. tlus secuon. ~enus for mn-igat:Jon 
pom:ts are an:ess,1,1 .. from both menus and data dis-
plays ':'he mows nrenu and display aTailability if 
the multipurpose chspla)- p:ocessor performs central 
computer fu.ncoons. 
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I 2 
DATAl~-------~•JoATAI, • 

I 1 I I 2 
I 

J lF"t 

T 

NORMAL OPERATION 

MENU ______ ..,.,IMENU2 I 
I 1 I 

L~- ::i:s~- :°' 

-,.......--I .:=:. 

' 
I • 8'- 'ELl?: 

~ S::? PO!" • 

BACKUP OPERATION 
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IIT Soo--s ~ec,ed :Ff modes. 
• Enters ,-ahd scratchpad 

mode se-rJ.ng.-
• SelectS :FF menu ~ 

Commun.:cauon SJ~ems. 
this 5eC'Oon 

Baro:metnc Pressure Shows barometnc pressure 
seumg ror pressure alutude 
mchc:aaons.. 

E.nveJope 

Enters s:::ratc.noad value for 
2S 10 to 31 00 tnCMS of 
~- The c!enroal pomr 
IS necessary 

Selrct$ en"--eiOJ>e menu. 

~fenu 2 ~ head u~ dtsplay an13 rommcntcan<JnS 
funcuons. and pves access to commurucauons and 
Da'l."lp.llon menus 

?resen1 P~non 
Source 

T ransmit1 er Select 

rencle 
a_epresstan m Cl.LS 

• EmeTS \.WO :iCicllc.cpad 
~-a.I \Ii- as st:-"'!) retde 
d~~ 

• SOO\\"~ preseo• posnion 
~ 

• Se~s present ~tJOD 

menu 

Selects h."Y-56 menu. 

Se,t";tS uoaate menu 

~ ee bet•een siJllde ar 
dual radio ttansmlSllilCIO 
Aslensk indlcaces dual 
tnrnmlt:SSIOD 

~\TEI.OPE te.--U 

Fhght pa.rameun set -,th the enTe!ope mmu ~ 
140 affect the caution ~\ ELOPE.. Ex~ a 
sex parameter. e1eepc ~t. t.~ the caunon 
and &'-SOCBC-etl tone 

CAS 

AOA 

AOSS 

Aft CG 

G 

CG 

Sets rnn:irnLUn c:alihrateo 
~ m knots.. \" ahd 
entnes are O co 999 

Sets manmum ~1acb nwn• 
ber. from 0.00 to 3 00. 

Sets anszie of anad Ill 

~ from -20.0 to 90 0 

Sets angle of Sldesitp. from 
-320 to - 32.0 d~ 

Sets percent ~UC fOT maxi­

mum afi CG froci 3'.? 0 to 
.;3.0 

Sets G. from -5 t• to 13 5 

$e(s zero-fuei C"enleT' of 
grai,1rr m ~ ,. ahd 
enrnes are 560 0 to 600 0 

Sets am:raft zero-fuel 
we1.g.b: m pounds ,. alJd 
enmes are 35000 to 50000 
Does not affect the caunon 

\\-nh the aucraft an the ground tweighr-on-•nee.,: 
we,,gn1 a.mi CG data are entered for \ ")IS U3E- O: 
silnultaneous)y pr~ tlut \ ~ BIT ccmseot ~tch 
and sq~ tne a:mrrol snck rngger ro th~ ~ 
cietent 

NOl'THtOP/ MCAJt YJ-23A 
COMPETITION SENSITIVE 

UNCLASSIFIED 

• 

• 



• ENVELOPE MENU 

lo 

UNCLASSIFIED 
NORTHIO!lt/ MCAIR Yf-23A 
COMPETITION SENSrnvE 

0 
AFT CG A 1 _ ~ 

<=: ------------C=> 

I 
r-~ ·1 _ • 0 - , 
c:= ~-----------C=> 

.---, O' ~o 0 _- r , C: .V 

c= 

C sso_ q--7 
c:==> 

I I-_!. ~ c;c; • "' (' 
I \..),._, _, '- - --c=:::: ~-----------· 

I - ;:?~ • ? = ,J - · ~--..... - --

,-
\ 
' 

l Q--c ·2 20 ~ 1 

l,@,.,0 _ [;i,c ., T ~ '\ ll """"s - 6iieo vo'...@ ,J 
R eo.=ra C/, - 2 I i' -2...._ ~ R2eOR4 

~ = IOJ111JI ITJ _g; @ 
s~ DI ~ I~[]:: El 

~~ © lv,,'J~ :: '. o 1IIP 'ieni@[trrs 

,._..l-40 

NORTHROP/ MCAJI YF•23A 
COMPnfflON SENSJTIVI 

UNCLASSIFIED 

NTM 1F- 23(Y)A-1 

--\J 

A2'3-C'S 

1-TI 



NTMtf•~-1 UNCLASSIFIED 
NORTHtOP/MCAJ.R YJ.23A 
COMPtlfflON SENSmvE 

HEAD UP DISPLAY 
The head up dJsplay tHl.."Ut p?V•"lru!S elecuo-opt:tt:al 
fughc comhtllmS and auadt geameU") Dt-peodmg on 
mode operaaan th.a:s mform:amm IS used for fught 
rontrol.. nrngaoon.. and aircraft handhng ~--aluanon. 
There are tW"O modes of operatto.n run.gaoon and 
~ tesL See figure 1-41 for typical Hli'l> display. 
!)---mbols. and amtrol&. 

A ,ride ~ "'~ew combining glass f 18 degrees in 
el~ 28 degJ ees in amntnh} presents Oight 
parameters and we:apao:s gght and symbo~. The 
color of the proJeded imagery is green. 

Magnetic beadmg airspeed. altitude. flight path vec­
tor. load fxtor- 1g1. pstcb scale. a.ira:aft symbol and 
angie of arradc infm-marum IS sho,,rn Infor:narion I!' 

controlled by means of the ffi:J control panel up 
fronr conaol panel and armamenc control swum 

HUD CONTROL PA.'IBL 

AdJUSUilent for the Hl"D is located on th~ F.l.'1) con­
trol panel Yaster ~ labeled _,; A.. A G. X,\ \ '. 
and INST arr moper-auve m tht" PA\" \-tdeo con-­
trok. bnghmess and conrrast. are operam-e ~coon­
funcuonal 

Brigbtn-ess Contr0l 

Rotaung the knob labeled BRT dockwt.."'-e from lbe 
OFF posuian turns on sen:mg OIT remO\~ po-«er 
from she Bl. "D -

Symbols Control 

The th.rft p::11S1t1on Sl<ntc:b labeled S\")1 restores 
1etu<nes ~ - or seleas fugbt test Hl:"D display 

REJ 2 

Restores~-

Declutter funcrion.. RE"mO'-"l"!' 

headmg scale. pnch ladder. and 
bank scale &om Hl."D. 

Seletts tligbt test Hl 'D 

intensity Contr0J Swi-icb 

DAY 

.-\l"TO 

!\"lGHT 

BIT lndicmor 

Bright intemity Daytime use. 

AdJUSlS brightness ~ 
accordmg to bght mtensil)·. 

Bedua!S maximum mtemity. 

The BIT indicator is a magneocalJy controlled ball 
that rolls OT'el" to show white if the Bt.'1> has failed. 

In nmmaJ operauoo the ball is black.. B T ball holds 
last posioon when power IS ~ lmuan:ng buil1-

in-c.est resetS ure mdtcator :-he unlabeled buttcr.t 
above the BIT indttator ts a maintenance- ll!5t SWttcb 

HUDS\:"MBOLS 

Symbology presentation ts dependent on program 
softwatt and is expeoed 10 ~ during ~ test pro­
gram.. All symbols may not appear has shown m the 
eumple displays.. 

HUD FORM..4TS 

Ht"D form.a.ts are for navigation and a modified for­
mat for fhght test. and variabl-e ~th lamfing gear up 
or down. 

N aviption HlJD format 

The navigation mode is selected .-hen 1he bri¢lm~:' 
co11trol !S ouc of off a.mi the re.,ect SVOTCh is m n'31'mal 
or REJ L ~an.ganon mode steenng and db-,,.aJ· 
symbo!ogy is contralled by the naTiganon ~-s-em 
seleaed OD the electronic HSl. 

':'he wcrd OIT appears as a cue for mrahc! ~ 
aJawde. or na-v,gauon mfo:rmauon. }!ach nwnbe-r 
and ang!e o: attack do nor ap;>ear if i.nformamin 1: 

mvalicl 

Flight Test HUD form.at 

The (light test Bl.,l) format is selea.ed by mon.ng en~ 
re.,ect switch to th-e R.EJ 2 po.SJtJon. ~ fltpt ;~ 
display ts similar to the 03\"lgallOil format mth tnf:' 

addition of a sliding acceleration tg• scalEc- and cbp·.u 
sideslip inform.ation added. An mda marker can be 
set on the aa:eterano:o scale by using the command 
heading push.buttons on the HSI (use a muJupher of 
10. e..g.. 10 degrees = lg}, pnor to seleamg th~ flt.gtu 
us format. If REJ 2 is de,elected and a new CDCl· 

mand beading is ent.ettd. the- mmmantl ~ E a.15,_ 

changed when RF..12 is reseleaed 

When the gear is cialm. the acatleration scale lS 

replaced by a wn:ical Telocity .scale and dignal ven1-
c:al 'l'eloc:ity information is presente:l under che aJ u­
hd! wmdow. The YertJCal "tiOC.it} index ma:rkt>T can 
be aet m the amp manner cs the g index ma.rkPr on 
~ gear up flight test display. 

GUN RETICLE 

The gun reticle is med for ew-aluat:ian of aircraft han· 
d.ling and maneuverability. With the ~ 
armament cnnuol 5)'Stetn insiailed. the weapon select 
mtch OD the throttle in th~ aft gun pcsinon ca~ 
the reticle to appear on the HUD. \\~rth the weapom­
selec::t switch in the center SIL.'1 or forward ¼R,.\1 
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TYPICAL HUD D.ISPLAY AND CONTROL PANEL 
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G 

/ 

HEAD UP DISPLAY 
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I 
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pas1t1on. th~ gun 1"f?Om> is d-eseiected. If the 
programmable an:namfllt control system ts not 
mst.alled-~ gun reude appears reganil£:S$ of weap-

ons select switch pos!tion. To depress tne reude out 
of the HO) main field of ~ew. use th£> Hl-:> R=.! 
option on the CFC ~u 2 
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MULTIPURPOSE COLOR DISPLAY 
71'-o multipurpo;;e m!o:- dJsp!a~ ~CD plO'\,ide 
essential Oldit and rutTigaoon mformauon and per­
nut monnonn~ and amttol of SGtems '«'1th a ,-anen· - - -
of dlspfa~ on cathode ray rubes 

Pnmary flight information dispiays are die elea::nmic 
awtude director mdu:ator t ;Ql>. elea:rom:: b-onmn­
tal 5ltuatton indJcatM (HSL. and taaB:aJ situation 
display O'SDl Disp!.ays are available for engme 
arm:amenr- fuel and ~ management ~'SteIDS. 

Bwlt-in lESt IS s'"8.ilab e through the MPCD far 
a,--iorucs. fuel \ ~ - and arm.amenc synems. 

\ -tdeo tape recording of c:o!or and head up displays 
can be selected from YPCD A Hl,"D repeater dis­
play i.:. a, -adab!e. ,.'<"Ith an option 10 ,.,e-u- th~ onboard 
c:uniero pttture 

Any display can appear on enhff' MPCD A program 
funcuon permns se1ecrmg three displa~-s for each 
MPCD With tne dasplay selecror- on tne ~t tck pip 

Caunon and a~"lSOJY m~~ aP'~ on one 
. !PCD. u_qiajl_\' lh!> ng:bt . 1~ can be seJ~tr 
DlO\"ecl to tne other ~::> by pressu:; tb:e master 

c:iuuon bg:bt and sunuhaneousiy IDO\~ the display 
~ector Toward rite desu-ed side 

Each . !PC::> fi2Ur"e 1-42• ams.:,-s of a cathode r.rr 
tube. 20 pushburrons. a cbspi.ay power conuoi 
contrast Mad bnpim~ controls. and a BIT -nmc:a­
tor ~ COlltra:,"l control mr.mally JS n'.Jt used. Tot> 
lip.ire sho'lltS the ~fPCD menu 

APCD rum-on ts auroma~ or manual with imnal 
bngruness set To an mtenned.uue ll?\"el 7he screen 
ret~ th~ last riisplaJ· seieaed :"he left and right 
MPCD recet'\'9 ck pow-er from thP correspond.mg main 
de bus 

MPCD DlSPL~Y SCREEN 

Tht- c:uhodE: ray tube, display area JS fi~ inclles 
~uare. Alphanumerics and symbols are normally 
wiute. ~ blue. or green. Cauuons and indica­
tions ~ an:ention are _yello,i;-. .Exa,>t on the 
armament display. red leg,mds indu:at_e input 
mforma UOD IS m\.-alid. In,-alid informatian does not 
appear. 

MPCD CO!'\'"TROLS 

Power and brightness controls are rocbr switches.. 
spn.ng-loaded to neutral center. The brightness con­
trol has ~ for mcreue tupJ and decrease.. Tbe 
p0""E'T switch JS effea:mr. after initial au.tmnatic 
powerup. H an ~1J>CD JS nnned off with the power 
switch.. the swttc:b must be Wied to restore power. 

MPCD BIT ~"l!>ICATOR 

Toe bw.Jt-in test mdk:ator normalh- is b!ad.. showmx:: 
w-hlte if the MPCO fatls BI7 Sua:.essful 1.D.Jna.-:-d 
BIT resets the md.icator :'"ne la..<:t BIT mdicauon 
remains when the !.fPCD 1S turned off 

!dPCD BUTl'ONS 

Bun.ans around the edge of the dJsplay area ba\"t-

8S60Cl8t.ed fields that can aJDtaJD a label and symbol:' 
or other data La.be1s are in fields immediately adJa­
cent to buttons. A ~ button selecls the mdic:at­
ed display, manipuJat.es information on the current 
display. or conttals S)'Sl.em operat!ODS. The menu 
display. 9E!letted With the menu button from an, 
other display, permns selemoo of di.~"S-

~CD MC\-U 

Toe MPCD menu controls selecnon of Olber- cL..ccp;:r. -
Pressmg a labeJed bunan selects the tndm1t ~ ~ 
play o:r establishes a sequem::e for sel~ ~ -piaJ :: 
Wltb the control snct. cfu:p~· sel~or 

l1PCD DISP LAY SEQL"'ENCING 

P?'eSSUlg the program butto:t boxs thE- lab;A PR•."-• 
and starts the sequenang prop.un for tna· !.!?C:) 
Pressing bwtans for other dJspla'l"S sets tne sequ~nre 
for calling the displays. A boxea numDH" n~• h.· 1th­

label indll:ates the sequence numi>e'!-. from ! tn 3 A 
sequence can be cba.o.ged by pressing the button for a 
~ display to erase the boxed nw:1t1er. and 
se1ecring another ~ Tne number reappe-an ti!, 
the n..._-ty selected label 

P1 ~ the boxed program button sa.,~ tnt­

sequence.. erases die bm from the !abel. anri p;mrut:;. 

normal selection o! another~~- .Jom?g tm- con­
u-ol fiic:k display aeleaor left or nglu toward BD 

MPCD ~ displays on that SJde tbrou~ tht­
programmed c::ycle. 

~t of the display selector to the right Dian-:,. 
the ADJ oo the nght c:olor display. Pn,g1JlllJD£-d 
-.quencmg is then av-ailable by m«Mng the s..-h>ctor 
to the rigin at interrals of ~ more than a fe.- sec­
onds. 

ELECTB01'JC ADI 

The electnmic ADI 16.gure 143 and 1-44• pnmd'.!',:­
attitude. beedTng altiwde. -n!rtical. vdocit}. tum and 
slip. angle of attadt lAOAJ. air or ground speed. and 
bank steering data. Most symbols and charact~ are 
white when data is valid. tuming red if data is 
innlid ar rnmi:ng 
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Attitud~ Reference 

Arutude reference as smular to a con,-ennonal attJ· 
tude m,J:caoor. USU1f: memal na~ s~:.tem 11'.);S1 

reference data Atmude source cata L-: lhe lower left 
comer of the chsp!ay ~leE normal ~S or 
invalid L'-:S OFF -C\S staUlS 

The attrtude reference wm'lin"'" is the c:en-rer of the 
display -:he area abcn-e thE ho:utm IS blue. below 
the banzOD lS yellos-

Pitch scale bars are at m-e degree mc:rem~ts ~ 
and below the horizon.. ,nth nw::ibers ~• ten 
degrees. The fhgbl path marker mo'\"es up and down 
the pitdi scale sbo,r.-mg i-erncal fl.¢: path in relation 
tothehanzon 

Bank angie ur marks are at 0. 10. 20. 3!J. 45. 60 and 
9u~ 

;he auaaft S\"lllool is fixed m reJ.auon 10 the llPCD 
Di.splay adJUSt buttonS JDO\"e tne honzon lme up or 
do.-u. 

Electronic ADI Heading 

A 'lr'hire h~~ 3Cale and ~re pomter pronde 
h_eadmg aa ta 7b~ headm; ?:"al~ S:TtHJ~ past t ht­
pom ter. u-rth ric- s:naru e'\"l'T\ mo c~ The scale 
show-~ 15 d~ eam 9tl£. of tlle n~ Head.mg 
~ from th€ L"::i 

The command headm-£ markt"J" IS -3E'T from tO~ 

elect:roruc HS! If che- commanrl h~~ ~ not 
Within uie ~ sho-.m an the ~ ~ the 
marker parks at one end of tht- scale. tmitcatmg thr. 
dtrecnon to tum. anii a dJ.otal re.a<lOUt of the com­
mami beadm-g: ap~ UIY1...eT ctre marker. 

The nun and slip tDOJCatcw is: belo-- the a~de 
referenC'E' .-mdow- Tic~ on the rum rate scale 
a.re for 1-mmut~ am! 2-!JllDur~ ,~ 

ADI flight Data 

Altitude ts based on the aJtimerer ~ ente!'ed m 
the L"FC. Alntude re:idout ~ rounded to 10 foot 
increments. The ,:,enicaJ ,-ekxn,.~ i:ndud_es a minus 
sign for negaav-e Talues and is~ to hundreds 
of feet per mmute 

Speed informaoon is idmri.fiec as c:a1ibra,ed airspeed 
1 c,. true airspeed , T . or groundspeed t Gt. Selec::uon 
is lh.rougb the "lTC. 

The Greek letter alpha ui,entifies angle-of-attadt 
daia.. 

The bank steec~ bar refl~s nangation guidance 
seJect-ed OD the~ 85: 

1n~'1id ADI Data 

H data. is m'\"3hd. a n!d. W'OTd OFF ~ tAf data 
A red X supen:mposed on the attm .. -rle reference "&'Ul· 

dO'K indtc:ateS m,-alid 1);S data Head.mg. ,-entrnl 
,-eloocy. and wrn rate data are m1.-atid.. 

ELECTRO!'l!C HSI 

The electronic HSl presents oav1gauon data figure 
l-45J_ The display graphically presents besdmg 
aadt.. course. destmarion. and TACA." inform.anon 
Belated ~'ig:anon data ism text Steenng mfonna­
non is 8?8ilahle for l:\S (SAV1. ground track •GT•. 
OT TACA.~ (T'CNJ guidaDCP by pt~ the appropn­
ate bun:na 

Valid TACA..'-: and INS infimnation ts an the HSl 
,nth any guidance se!ecnoTJ. s~ ann ~ 
show relam-e posmoru: of a TAC.-\S stanon ace a 
se.ected SU!er pomL along -..nth beanc? «its:t.ana-. and 
E':'A. Course den.anon tntlicauon ~ a,'aJ.labti. w:h":D 

:'ACAS is seletted. TAC~· data as~ ~S <br:t 

lS blue. 

HSI Heading 

A cmnpass r05e rotate:: around the- find an-emf• 
symbol Head.mg numbers a.mi ~-ctJO!.:' a1 3a-<L~ 
intervals rem.am upngbt 23 tht- com~ rc:-e rotati-:e 
during rums '.:'he o:an,ge h~ mnrller ca;>t.U."l 
bars· rota~ Wllh the compass rose 

Tne heading marker SfflJW5 the comma1.d bea~ 
,CY:o HDG1 co make good tm-~ ~f'd f ~ 
ground trad or C\S gwdanc,e \\1th TACA..'1; g-..nd• 
ance select:ed. referenet> headuJ& HOG ts em~red 
with heading set buncns.. mdependmt cf comse 
selecnon :Refeience beaiimg C?r g:rounrl rrncl: c::m 
abo be entered through the CFC sc:ratchpad 

An-owbee.ds appear in adjacent ~ w-ht>n head.Jo; 
or course .5elea bunons are acm't: An arrow pom1-
ing up maeaes the related ,-aJue. With ground 
track gwdance selected. c::oune seleoJon IS 8~~ 
T.S.CA.X guidance sielecnon permits- beadin; and 
course entries.. With ~ guidance. cow::se infof'ma­
tioo depemis on steer point selection from th.t- LTC: 

BSI Display .Range 

:-he range shown is from the aircraft symbol co tiH­
mner edge of the compass rost-. Tot- bun.ans adja­
cent to the arrows increase or decrease the depicted 
l"'ililge. Selecmble ranges are 10. 20. 40_ 60. and 160 
nautical miles. 
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AVIO!\"lCS C\sERFACE 

D.lta co:nmunicatJmtS among 3'"10JUCS ~'Stem$ is 
throe~ mc.mpi.ex . ff'X buses and d!SC?"elL' c:onntt­
aons •figure J.46 The central computer is the 
a,"lomcs bus conaollt-r .-\,"lOillCS mterfai::e uruts and 
the mulupurpose chsplay pt« M pronde addiaonal 
a,"lamr:s con.trot and computaOOD funcuons. Input to 

a,"IOOJCS is th.rougn throttle and control stick 
s-,lches. ~- and CFC 

System and component redundancy pt'O"'ldes bat:kup 
for eswnoal .n,orucs fimc:nans. Autmn.anc 
redundancy management affecr.s all opttatJOnS of the 
miegrat.ed &\"lOIUCS system 

Central Com-put.er 

The centr.il compurer tCC mm:it~ and C0:1trals 

~!l-X bw: components and fu.nctr.m.s.. and perfo:ms 
compw.auons for contrcls and db-.,.a~~ weapons. and 
lla'"l.23UOO ~-steas :'he computer morutors the 
ronamon of components and controls tht> use of sys­
,~ redunc:mt-y l"s---I!f: data from \"l!S. l!\S. and 
r.idto n:i,"lgauon "'Jnem. ,~ comptnl't" pr0""1des guid­
ance mfonnauon for fupi.1 msm.u:nem 65-plays 

The mulupurpost, ciJspiay pnxe.530r backs up the cen­
tral computer in ca.~ of computer or aual generator 

AVIONICS INTERFACES 

I • 

~ 
.,,r\,, 

'--

• 

..,...-: 2 

I • 

rii..0 - r€K}- -., :>:S?J.Y 

• • 

~ - - -IptR;>OC:-=. CO'_CR DISPLAYS 

failure. Pl"eSSln.g clle computer reset button. la.oe.e-:! 
CC on the D.S a:mt:rol panel. remiria!aes Ul~ m:>· 
puter after mauunaion or fauure figure :..;- • 

The ground power panel cenrr.u computer po'ff"t'r 
s-tntc:b controls p0'l"er from left :raam ar ~ I for tn+ 
central computer <figure 1-48,. 

Multipurpose Display Pr-oce.sor 

The multlpurpose display p-:ocessor tYPD?, controb. 
and s..ppotts MPCD and the Hl."D and ss tne bad.ur 
aYlOn!CS bus controller The display processor 
autOmatically takes ~ ! 11 I Jti&J central COIDDUI~ 

nmcaons.. Display proc ,r redundanC\· indurlh a 
secondary drinr for the Hl -0 

The ground p0'1lll'ff panel mulupurpose c,.:~ ~;..1;:_. 
p,c.a:sso1 JX"l'W fll'ltch controls pcrrer fro::, n;:ht 
mam ar bus 1 for the chsplay proce.:sor. 

Avionics Interface Units 

Two aVlOlllCS mterface uruts •A.It=, con1ro. data aw. 
elec:tr.al power- for conuus a.n.J di:sp.;iy~ :in'! :-:n 
comm un.iea uons and 03'-"lp t1on rod1?5 :bt- mt•-. 
face umt:S LSD pass Slgna}.s from t.n.rOtllP a.~<? 51 :C, 

SWJtches. conaol mm.ateo Br.. repun a ,-YJI\K': ,-1a· i.:. 

p~ ma!Ter cauuon hgbt ruld rone Sl=n.11· "' ~ 
prepare cauaons and aimsones for the ~~?C"il Tn-

'• • • • ~7 -----
ce.~ 1 
eof\;~ 

AVIONICS 
BUS • i • 

I vauc_e I ' FLIG1iT I 
~ TEST 

• STS IEk I i I~ 

\Fe - lF'FROW" comu.. 
VTR - VI OEO -APE RE<:Ot>-Jl --
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mterface uruts pro,.'lde redundancy suppon for each 
other 

lnterfac. urut l bas two p1ocessors U aw.I 1B1 and 
umt 2 bas one pnxessw Backup is 3'"3l1able for all 
processo, funcuons except.. 

Pl C>Oe:SOt 1A 

PtOC:!!:SSOI '.? 

Caution and ~ pr¢ ! 

mg: 

• . • ormal concrol of l "HF l and 
ITT. 

• KY -55 and 7.-\ C . .\.. '- opera­
bOn.. 

• A,,oruc:s BIT. 

l"HF 2 control 

~c,.· operation of l.'"'H: ! ar.:: ITT is ~e 
if paOCcSSOt 1.-\ foils Ii the .a r m.a:ter ~tc:h on the 
mtermm panel ts m the ~n· possuan. ITT 
ern~ code ~,on an a ·JCabte modes• 
and CRF l Guard te'CEJ•n are a'"3.i!ab,£> 

:-be mumpurpose o.splay proc-e-~ power ~u:b 
coan·ols pow-er from me left essennal ac bus for 
a,,orucs mterl.tte urut 1 S,intc !. p-.:saen'"B. on the 
~ po,re,- panel contrms interface unn 2 power 
from ngnt mam ac bus land tne lffl mam cic ins 

BACKUP A\,O:-."JCS OPEliATIO:--. 

Power SOW'C'E- and funn!0"...3. redundanc\· 
automam::ally pronde es3enoa. funcuons E.Jlh~ 
~ner.uor supports all a,.,~ except IFF mode 4 
and the prog1ammable armament conrroJ set. fail­
W"e of ma,or components is mdicated by caunon. 
adTISOIT. « B7:' messages. orb_\· c.h:m~ m conuo!s 
and dI5plays configura_tmn 

~1uJtipurpose Display Processor Bus Control 

H the mulapurpcse chsp1ay proces30r assumes bus 
control. the 0asbrng ~ STA .. '\"DBY replaa!S the 
display on the left MPCD and a modimd ADI is on 
the right ~:> Other cbsplays are not P8iJ•ble 
~bssmg: ADI ream.res 8J"l'-: angie-<lf-anack and com­
mand hau:img P>dica!:;oa$. and d.tspla=' adj'USt. atti­
tude source. and record buwms.. 

TIie dlSJ)la~· pto eSSiW c:ontmues lantude and longi­
tude computaoons. The modified ADI has buttons 
for seJectmg TACA!" or n.nipuon guidaoc:e with 
TACA!. and st@ff point mforma:uon in the lowel- left 
and right c:otnetS.. Data for two scee- pamt3 can be 
entered through the l'"FC Coiu:rse ~ buttons are 
actn-e ifTACA.~ gwdance ts selected. 

Cauuons and advisanes appear on the modmed A.:>! 
Any wOiement of the ciisp.3y selector a.tem3lei}' 

remo,;-es and restores lbe messages.. The db-play 
J,-'"™ does not badt up cemraJ computer f'uel 
computanons The .,!PC:> cauuon fTE.L FAIL and 
advisory BD-GO are not su.pport.ed.. Cauaon mes­
sages Fu ""EL ASY~1 and T A:.""'K PRESS a;,pe;l.T 
c:onnnuously 

See L'"'FC Controls and :Menus. this secnon- for l T C 
availability sith the display proc:.elSlOi as m-x ~ 
controlier. 

INS Failure 

~ INS p.ovides po51aon. amtude.. slip. and \"ffllClt\· 

data to controls and displays.. The \~ p~ azr• 
speed and backup shp mfonnaaon If C\S cum 15' 

not available. a red X overlays the AD! amtuoe 
referentt .-mdow and a.ff~ mformauon ~ IIl5=-~ 

or~ as off on AD! and ?.SI Ground ~ am. 
~ ,-e.1oc:nr are nor ava.tlab-.r TAC . .\..'X uuonna­
aon rs aT3llabJe 

\-"lDEO TAPE RECORDL'iG 

, -tdeo tape recording for fupir test ~ a,clll.arue u.._,n; 

the record RCD bl.:non on electroruc- .~: an-:1 H~? 
taenc:al snuation. fuel or enpne cL~\"S SN- \ ·HJeu 
7ape Remrding. th.ls secuon. 

\-!dee, tape recording of u1e Hl-:> ~ normall~ 
conunuous when the fugb1 test fu.ncuon actrol 
pane. IS set fur aT'lOIUCS dau l"l'C'0l'dm;: T unE-Of-6}· 
readout at lower left of the Hl"D field of ~ indi­
anes Ht.ll record.mg, \ -tdeo tape recmdmg of ~rPCD 
is 9eleaable from the eJecum:uc ADI and HSL and 
from tamcaJ situauao. ~ - or fuel ~ usmg 
the record CRCD, buuan. When arm-e. the record 
buwm suns or stops re.c:ardmg of tha.t ~ A 
~ readout replaces the record label d~ ~!?CO 
recordmg' Ythen an MPCD as .sef«ted (or ~ 
any MPCD display can be eeJect.ed and remnied. 

Spat40.eeu recording replaces normaJ Hl~ record­
mg dming MPCD recardmg. H b:Jlh ~ are 
selected for rec:ordin& temporary HUD ~ can 
be eeletted wilh ccm.trol stick ~ or .-ea.pan 
release swi.tcb. The HUD replaces the left YPCD. 

Squee:zmg the ~ to the first detent szans Hl"'D 
recording and places visual and audible ETent 

ma:rbn.. Recmdmg continues wtw. thP tnggff IS m 
either detent. and for ten iiEi i h ads aftef'- rele I '.1" from 
the 9eC0IJd detem. Pteaw.g SM wee.pcm fflea:9e­
swttch starts rea:ading and places eTmt ma.rurs. 
Ht-n rewtctiOB continues for 1en seoood:s afce­
rele&w of SM s-,nuh. 

NOl'nftOP/MCAla Y'F-23A 
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Tape recmding includes TOice commu:nicuions and 
audJble -.a:mmg. cauaon. and ad .. '130ry S2gnals 

BUil..T-IN TEST 

Built-in test BIT, monitors all systems except 
6'tAmOr lights The cen:traJ computer axmimates 
BIT. wuh •~ mterface umt 1A amtrollmg test 
of aVIOQJCS. lniuat.ed test is avaJ.lable throu.gn control 
panels and the MPCD BIT dtsplays. B!7 d:sp!ays 
pennn initiated BIT of YGX bus components See 
system descnpcions for other BIT appucaaons. 

Built-in Test Displays 

The BIT dJ:splays permit iniwued BIT of compo­
nents. mdmciual)y « lD selected groups. and show 
the results of irutiated or conanuous cest. BIT dis­
plays also pro"''l<ie aa:ess for detailed mainr.eoaoc:e 
tes1 and for id.entifica-uon of fatlures as the a.rcwt 
card I.eve 

The top IE"l"el BIT~-. sele-:t.ed from tht- m>CD 
menu. pr 0\ ~ opt:lOns for groumi and auhome trut ,. 

:ued BIT. and shows 1.D1t1a1ed Br. s-...arus and fauures 
detected ~ - BIT figure 1-49 l'rurs c--...rrrend~ m 
a.ruuated BIT att ldenn.fied as IX~ m tot> upper 
poruon of the d.Jsplay an:a. Failures tn~nr.;: tne 
~ AV BIT att tdent:dred m the lo.-er pon10n 
An a:stensk next to • component idennfier m<bcat-.es 
furuier mformauon JS a~e on an assoaa.ted 
deauJ BIT display. 

Br."' DISPL\Y Bl"TTO:-.S 

The bunons labeled . 1.~T mamrenanee1 and 
DETAIL se.M!Cl subordinate BIT chsplays. Other but­
tons tnJuate BIT Labels ldenufy the 8'"8.ilable BIT 
optJOOS on the ground or ar.rbome.. Labels are A L-:-0 
,automatic BIT>. \"?.ts. DiS. Alr taviamc:s mterface 
units>. IFF. ~COlBf •TACA-~ and mmmunica­
noos radaas,. FUEL ww. n1c •fuel management 
compwerJ. PACS tpn,gra.mmable armament control 
SK I. An! IADl-120 . DSPL tc:hsplayst. and LTC 

The label Alli normally appears. The label PACS 
appears for ground use. wub ground BIT c:oment 
swnch and oo weapons an board 

INS BIT is far mairttftUIDCP me. 

During initiated BIT the ~ label rem.ams 
OUlff opuon labels chsa:ppear. and buttons W'tth labels 
STOP and ESCAPE are KU\"e.. The stop button 
terminates mitia.ted BIT. If a test proces does oot 
nm properly, p. essing the escape bunon resets BIT 
funclions in the central computer. pe. mit:tir,g tet of 
other$)~ 

Automatic BIT 

Automaoc BIT is a senes of tests. la:stmg apprmi­
mat.ely two minutes. awailable in f'hght or on th!> 
ground_ Oo r.h!! groand.. aut0matx BIT maude: 
u.orucs mterface umts. UT. TAC.A."'. commwuca• 
nons. fuel low, fuel management computer. arma­
ment <PACS or ADO. displa,s. and LTC tests. All 
eu:epc chsplays are tested in flighL The aircraft 
must be moaanless for ground test. 

VMS Initiai.ed BIT 

VYS initiated BIT is a prefbght funcnon. 5e1eaed bl· 
sunultaneously pre-.mg the BIT cament switch on 
the \ ""MS conttal panel and th~ ~!S button on tne 
BIT dJspiay The \ ~ cm::iput.er must be opera~ 
and the auuaft must be stationary. ,ri!.h Ian~ 
gear and gear handle down and throttles m Kilta An 
error message tcentifies an unptopa l~ ~-un-o 
sysiem. u BIT tS mterrvpred.. ~ co. t:PL=.--:E 
appears. The m 1 &"' ~CO~-HYD mdu:ates 
hydrauhc pressure was not applied to acruators our• 
ing tes. 

TACA."'i and Commwucations BIT 

Toe buttao labeled 7C!\ COlB! sek:cts ,~, 0t 

TACA.~. arr rachos.. and intercom.tnumc:anon ~ -;. 
tem. Tesu of TACA.'i and raciios are co~ 
7 est of the mrercom system ts n0t mterruptl!ri ~ - th~ 
stop buaon. 

Fuel LowBIT 

Fuel 9e'U5UIS are tested by fuel 1cM- BIT Sua::esm:.. 
test dears the messa&"'§ L FE=:D XO-GO and R!Grn 
FEED :SO-GO. which appear when J>O"l'ff JS appued 
to the fuel management computer 

Display and UFC BIT 

Durmg db-play test. YPCD and Hl."D mniall~ an· 
blank. then tee· patterns appear. Pi • ng the su,p 
button ao the right MPCD replaces teSt panem..:::: 
with BIT displaJ9 and mitia1es UFC BIT Test of 
the UFC is mmu~ 

M■iotenan~ BIT Display 

The BIT display buuml labeled MAL'-'T .rects the 
UUIJDtflMDCP BIT display I figure 1-501. ~ 
acc:esg l0 funcnons .:me nailable 1D flight but 
pnmariJy re. ground me. Failure m ,- do not 
appear on display!- •I sed from the m■iJtter19JXP 
BIT display. But.tam labeled VMS. AUDIT. and D:S 
are Car ground tats and access to cmnputer memory 
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Se?~ csplaJ-s mamte­
na.nce 3:7 cusplay. gt',ng 
&ccesE to rest of controls and 
chsp.a~"S On ahe ci!spia~~ 
ma.intenanc,e 3£7 tt1..~y. 
Lil? bunon labe1ed !-!PDP 
SYS selects ground test of 
mUalpUrpOSe ~y proces­
sor and m1or chspl.aJ""S-. 
lnfbg:ht test IS &\o-aila.ble for 
all except ~ dmllay proces­
sor Tests of ~ and 
HUD must be aermmated 
.-uh th!> stO? button 

.!f a Hl-:> c.~ ram m ~ 

dlS}ll3y proe:esof. Ule Ht. '1) 

ci.'1\"'"E'r O.ltlOD alternateiy 
5eiea~ tl'.r pru:l,3l':. cm-e?" 

h"l.-::) ..a.OE-) 11r1Ul boxe!:l ? or 
rhe :;;;eron~ •~:.,:~ S 

~~•Kl: a~ mt~U? 
1..m· O""ttr.~ di..t<p.a~· lf 

ITEL 
S7AT 

Detail BIT 

there are faul~ or f~ 
m boto mt.erlace uruts t~ 

central computer ~ 
redundant fu:ocnoos ,o ont­
mteface Wllt 7he O'\~ 

dt.sp!ay label Ail~l or A .. '1.":? 
indicates the 8UJ\"e mterfaf:e 
wuL 7he si)BC2nt ounuu 
selects the OUler urut 

Se1ec:ts fuel statUS BIT ~ • 
play. for morutm'Ulg and 
controlhng fuel ~~em 
components oo w cruund 
and for moruton:ng tnr ~=" 
U!'Jllmfbgilt 

7he det.alJ BIT chsp.ay. selectao!e from tm- top t'f.b 

Br:" disp!a~ qen a fauure md1C:1t10n m:tuo~ an 
astensk.. tdenti:fies failures to the arcun card I~ 
Detau B:7 m.formanon li availah1£- for comn,,.: :n 
~ an:na:ment. ~s. aTIC:l!C! mterlan- \:::J:t :.­

~ d:e central co:::pute-r :1ie d1:.--;:,la"" ~ a«.ULih-"' 1 
fught and on the ground 

NOITHIOP/ MCA.11 Yf-23A 
COMPETmON SENSmvt 

UNC1ASSIFIED 1-&7 
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COMMUNICATION SYSTEMS 
The rommurucauons system inaudes the 
intere0mmumeaaon system I ICS . rW"O lJE:F radJos. 
support antennas t figure 1-51 . h"Y-56 secure YOtCe. 

and the IFF 

INilRCOMMUNICATION SYSTEM 
~ JCS inte:rfac:es with mniption radios. 
communications. warn.mg. cauuoo.. ad"l5lM.J. and 
Olber systems through the aVIOtUCS interface UD1L 

The ICS cxmists <If the integ:-ated. cmnmu:nicattons 
panel and the mboa.rd throttle mxrophooe S'Wla:h. 

The mten:ammurucaaon panel controls T01Ce 

cmnmunicanan and recel\er ,-o!umes except the l'"HF 
radios 1igure 1..521 

t.'HF Antenna Switch 

The l"RF antenna S"lt'ltch ~,de. rco l:IT rai:!10 

opuons. 

l l:"PR".? LW'R l." pper antenna se ec:ted for 
l"P.F l :.ow-er antenna 
selecred for l"EF 2 

l"pper antenna selected for 
l "1:!f 2. ~ antenna 
sececred for l :-:F 1 

ln~ercommunication Volume and Weapons 
Volume 

The inner knob c:mnrols the mterco:mmww::aaon sys­
tem ,-otwne The OUlt'T k:nOb c:ontroi.5 the ..-eapom: 
aura. tone 't'Olwne 

TACA."\ Volu:me 

The outer knob controls tmo TACA..~ idennfiff YOJ. 
cmt- The m.ner knob rs not uSE-':i 

INTERCOM Switch 

TI.. mten:om s,ritth rontrols m.iaopbooe transmD­

sons 

RADORIDE At.tel:!uates radio reoepuon 
'n>lume and improves mtercom 
commwucanon.s. The unsafe 
land.mg gear wa.mmg Tone 
and vo,ce warnmg 
operate normally 

Pnmdes BOT MIC 
commumcations directly wtth 
@l"OWldcrew. 

OFF Turns mtercom off 
t:raasmtss1nn recepooo ss 
unaffected.. 

Warning Ton e Silence Button 

Silences wammg umes.. See Wa.mmgs. Cautions. a.no 
Advisanes,~aec:.uon. 

IFF Muter Switch 

Selects the desired outpUt for the IFT uanspooder 

LOW The IFF operates at reduced 
eemitmty. ~e 4 IS not 

a:ffecl.ed. 

Sof :zs .onnal IFT 

The IFF t:ransmn~ ~~ 3. 
-;-;oo 

Mode 4 Reply Upt 

Ll~ins white when ~lode 4 respon~ ro .m 
tn~QCXl. 

Mode 4 Switch 

Prcmdes Yode .; reply notification 

At::>IOBEC-

OIT 

Enables reply 4g:ht 10 respnn-.:! 
dun:ngmc~ 

~es botn the hlod~ .; rep.• 
li8fit and an a udro toot- '" 
tespond dunng mterropmon 

Both lM Mode 4 al.JtlKI lQIU• 

and ~· light funcnons an> 

off. 

M ode 4 Code Switch 

Proncies ~fade 4 optiaas. 

B 

A 

SeJects Mode 4 'B reply. 

Se.ms Yode 4.'A ~ --

OUT Mod~ 4 ~• function ~ off 

Mode 4 Crypu, Switch 

Controls Mode 4 bold or uro func:tion. and • Icr-SS 
code uro function. 

BOLD Mode 4 code held 1lrben IFF 
turned off. Switch is s-pring­
loaded out of HOLD pa51nan 

NORTMt OP/IICAD YJ'. 23A 
COMPITI'nON SENSITIVE 

u~a ASSIFIED 

• 



ANTENNA LOCATIONS 

_-SAN:) 
~ 

~ 
~ 

~ 
LOWE? 

~ 
La.€? 

,n 
" ' 
C2J 
(SJ 

C3) 
rn 

UNCLASSIFIED 
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0 

A:~ :oer:~:cA-10N -o 
1~-1.~ RA:)A? 

r-_ :<--rlES""'RANGE 

~=~ ~ c)_~ 

n__. J.Sl 
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INTERCOMMUNICATION PANEL 

-
1-90 

0 

~ c ~re 
_:, ~ OR:~ 

c= 

t . u-F ~ ~~ SY:~ 
2 . IN""'ER-~ICA~Ja6 VQ..I.ME 

3 . W:APOiS vt>-1.H: 
• . ~~ VCl..\HE 

S. IN I ERtU- g_ ITQ-f 

6 . WARSlNi '"'<IE S:1.91:c 811n"Cl-l 

-
F 
F -

7 . IF ~ SW[~ 

8 . tQE • REP'-Y lJGl-(T 

s . .«XE , REPLY swr-o, 
10 . tOJE, ca::E SWIT'o. 
I 1 . MOCE , CR't'PTO SWITOI 

.... l,..S~ 

NOITHtOP/ MCAI• ff-23A 
COMPETITION SIHS111VE 

UNCI ASSIFIED 

• 

• 



UNCLASSIFIED 
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NTM 1F-2-3('()A-1 

::ERO 

E.nab!es . !ode 4 oµeration 
.-nen aucraf, is po..-ered 

Zerolll'S )!oce .; and h.1· ~ 
coae:; S-a,tch E s::,nn,g-ioad.!d 
out of ZcRO pos:non 

Micropbon~ S.-icch 

7he mboard throt~e IIllC"O?~ SW1tch is sprtng· 
laacu,d to th• center receve posm~.n Pushing uir 

SWltch forward tnmSmlts on l tii l Push.mg the 
s--itch aft utn.sm1ts on l"HF 2 

UHF RADIOS 
The UHF radios ttansmlt. recel'-e bcrh em:rypted and 
;,!am ~ce rarlso c .... ::mw:.-mnoru: a.-,d man.nor l"BF 
guard frequenc\'" 243 0 !,t:H.z Earb rad.Jo operaces 
on l"HF freqw.-naes 225 000 l'> ~ 9""5 ~lli.z.. m 
Q 025 :,IP..z L-:a-etm'nts 7.-entJ p_~• frequences 
m.aT oe st:oreo ~ - 1M upfront conu-w l7Ct. °'" the 
ltT :;aar..ch:xu! can Ix- ~ hi E-ntrl" a m::.nual 
frequenn· The tr:-::- nsdtoE a.._= !Ja,-e ann_JaID ~-e 
owclu ~pat:x.:.i,,· 'Yhen ~T ~ re~ ed. each 
ramo st~ :ne las- selened ~!.!enn-

Ch.:inoetS and freouenae far tnt" rEr radlOS appear 
oo all l"TC- men~ and ci.:;Ja· E ;__?.:F ! re~ arc­
on tnt' l~f, 9C~ of eacr. oenu. an:: tr:r 2 ~OU[$ 

are on Ul~ npu Sl~e 7he vonJ.me centre! for t: ?.r 1 
as on tne .eft 9d'- of the l "'FT and labeied R l l "HF 2 
"Olu:n,:- cannot ~ on tne- nµt ~a~ a:id JS- .ane-~ed R2 

GUARD SELECTIO~ 

l :C guard rece-t,-e is sei.ea~ on o!J by pressm,g the 
s,,:f, SHF O\mon a.no th~ a;,pro;mare l :ir-~ 
GREC• key 7he aeft L'liF nuun.g .s.ey controls l"'HF 

l plat'd and tne ngnt t: :-..!- tun.mg ~ amu-o!s l."HF 
2 psaro AG nex: to tbP ::::1am:a! frequency- rearlout 
tndx:at~ the pl:lr'.l rec:'t'l'-er ~ artrt? 

'7rruLqnn an~ radio freq~~- rotaang the 
l '"HF preset coannet seteuur until a G appears next 
to the preset c:nannet readOlit and press.t14 the 
nucropnone s--itch. 

UHF Me----US 

:-be lTC L"'HF l OT rHF 2 mmu Pffl\;des control of 
ltIT p:,wer. anU}am funmons. and sque-kh t figu:re 1-
53 

Ll C,-cres nnlio on 1: • and off 
t.,·1 or 
l"2 

81 
ln: freq~· 

SQL"B..CH 

\\13 

L3 
. .Y 

R3 
:-on 

L5 

R5 

Changes frequency of preset 
channel ttQCl !'Cr.ltc:n,ia!3 

entry 

Cycles sque.cn on 1• , an-: off 

San-ow band func1 ton for 
anojam Steps ro wide bane 

v.-m band funttJon for Jli.aID • 
« encrypteo tnm..qno,,100:: 

Steps to llllTO'«' banrl 

Cycles anupm on , • ant! ~ff 
Selea:s na."TO"K band. 

Enab!e!= , • rnd.10 to ~-.. 
nmE--<>f~\- :-OD ~ :or 
ana_;am operauon 

Tunes m:m~ fr~w,,nn on 
scratchp:m tnto L-r..= : ?r= 
~ I C re•~ I " on=.~~ 
frequen~-

Tun~ manual ~......., 
scratc.~pad mto l "":-r? :? Pre"' 
agam to return t CI onpn.a., 
~~ 

UHF FREQUE.11-iCIES A."."D PRESET 
CHA. ,.,_"ELS 

An astenSk c• , appears oex1 to rhe rrecuency 
readout md?C::atmg manual ~\!~- s-eLec-t.,,,, r, .. • t,c. 

a.pptoµnate raclia. If the asten:s:k appears next to tne 
preset c:han:nel readout. then the rad.Jo operat~ on 
tne ~ ~el ':'o ~ from toP ~- m:u1-
neJ to a manual frequency. press lhe l"HF rurun; 1(" 

M ~ -- The astensk IDO\-e5 bet" een tnf' rco 
readows. 

To change• st-CJred prese1: cb.anneJ frequ.efK' ~tKt 
tM menu and the preset channel Qf the l "li.f rri10 

to be changed. Enter • qhd UHF radJo ~erny m 
thP s::ran:hped end press Rl adj8Celt ro tn~ o!d 
frequeney 

A C next a, the preset channel readout mdlcatt-: 1he 
KY-56 secure Taice system 1opherJ JS uw-e An A 
next to the presa channel readou_t mdscate-s cht' anu­
jam funccao IS ac:m"e 

NOlnlflOP/MCAIR YJ-%3A 
C:OMPTI1T10N SlNSJllVE 

UNClASSIFIED 1-91 -
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UHF 1 AND 2 MENUS 

1-92 

0 ~"'-------JIL--. 0 
QJ 8 t I SOO LB STR I sfil 
ffi ... o: 10 , x 

~ 
I 

CJ 
~ 
{ZL 
~ 
mJ 

3 PLACES 

'T1 
I 

~ 
2PUCES 

T 
~ 

2 Pl.ACES 

UNlf a OIi • 1111D1U 

9 
I 

122i @ I 11RJ 1@,$1$1 
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NTM 1 F-23(Y)A-t 

UHF SECURE VOICE FILL SELECT-OR 

The KY-58 secure V'0lce S\-sxem 16...-ure 1--54 encodes 
and ch!a>des ether l"""HF ·rad.Jo Only one racuo can 
u-ansrnu on secure ,uce a1 a nme 

MODE SELECTOR 

Tne mode selector p_!'O\,des selecnon cf plain or 
eno .flited L'HF trans:m.issions and the load.mg of 
ena_.,.paun ..-anahles 

p 

C 

L:) 

R\" 

Tnosrnissians are plain tnot 

encrypted•· Plain ttansuus­
sians are ~-ed. 

CHF tramm1SSlOnS for 
~,nmn are amU'OUed 
through th£. l. TC Plam or 
enc:ry-pt-ed tta.nsm1SS?OnS are 
rettJ,.'"eQ. 

~°' used 

UHF SECURE VOICE 

The fill selector selects memory loca~ for coduu: 
trail5Dliss1~•ceceptions and for erasmz loaded 
rodes. Seleaor must be pulled om before ~~ 

1--6 Access to indicated storage 
registers. 

Z 1-5 Zeroizes registers one th:rowzh 
6'-e. • 

z ALL Zeroues all SIX regm.ers. 

FILL CONNEC'roR 

Connection for attaching the enmcling eqwpmenr 

POWER SELECTOR 

The pow-er selector pnmdes power ro the Kr ~5 

OFF 

ox 
C nit is m standby 

.:-nab!es unn o~•ra.u:rn 

TI) .NOi ~ 

CODE DATA CARD 

Coded repsrers infommuon is nmed on data card 

@ 

© © 
t. KIE S:l.SCTCR 
2 . F :._ sa..s::'!tR 
3- P'...L a:He:nR 

' · POel ~ 
5.. a:IE CATA 0oR> 
6.. VCUIE 

,._..1-U 

NOl"llf.aOP/M~ YF-23A 
COMnnTlON SENSJT1VE 

UNCLASSIFIED 
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VOLUME 

Adjusts the audio level of the KY-SS \·olume si:ould 
~ full dodtwise.. penrutang ad]US'O'nent ~ - u. of uie 

l TC V"Otume contro!s 

UP FRONT CONTROL OF KY-58 
When operanng the 9eCUff woicr from the up front 
control. the KY~ panel SWJtdn!S sbouJd be preset: 

• Mode Selectar Knob - Not funttronaJ 
• Fill Selector - Any settmg except Z u..~e, 
• Poww Selector - Set to OX. 
• Volume - Set to manmum.. 

KY-58MENU 

The l"FC KY-58 mftlu p:v~ C'0n . of the l~ 
radio secure VOKe ~-stem Sel«t the h'Y-SE- menu D\" 

RI on menu 2 ~ 1-55 • 
LI Appli~ KY~ ooerauon 

R! 

12 

R2 

L3 

OPR pcrwer ~ ,-a.nab~e cus­
aoleo 

RY 

CIPHER 

DEL-\Y 

BB 

DP 

Tra~ an> e-no"\-:>ted 

Step! lo plain 

Transrnr'vlo~ are 001 

Pnttypte<! S1eps 10 cp.ner 

!\ot used. should be off 

Secure ~:re tn oa!eband ~ 
not used Step to cbph:ase 

Secure \'QICl- IS 1D dipbase 
t·se DP. 

R3 Secure \"OICe is •"8ilah!e if 
van.ables att loaded. If the 
aaatchpad cootams a. number 
1 through 6. the con espaar.img 
regmer ts entered far 
tra:nsrnJSStl'\'11 

FILL 

Steps ro KEY fl!..!.. if pieSSied 

with an empty scratdipad. 

l"l 

R4 
G2 

HAVE Ql>"ICK 

register" is entered fw load.mg 
To fill k~- m.tC. 

Selects ·, secure T'01C:'e for 
l."HF 1 

~ , • J S!!CUle TOlCe for 
Lt!F 2. 

The ha\"e qwc.k ~~ pn,v,des frequency-hop~ 
antijam for L"HF radio by c:naogmg cnannels or 
&equenaes at ~e a.mes. All radios m a parocu­
lar operatJOD must ~-e the same 'IE'W04-cb, 
1WOD . cane--of-day TOD . net number. an!l 
~ srored in a.floa,:tecf preiet cnaooess For 
uammg nets. channel 20 1:s used to StOre ~ WOD 
ano C!lannels 1.; th.ru 20 are used to store tne ~ 
frequenaes. 

Each radJo c:ootains a dock. memory Cll'CUlG.. and a 
reaa t.:me code g-eneraior. Trus enao,e uie ~ t t; 
chang.e frequenaes at Tanable runes The WOi) pro­
Tltle: the nopPQ!; pattern and tin- TOD st~,l 
~~es the mternaJ clock to other ra~ m 1nt­

ne, 

Each radio aa:epts t.he first TOD ~i:d 0:1 an_ 
diann~l or frequency m use after po,rer is appllV­
-:-be 7 00 S?pal IS beard m the headset as a shcn 
burst of vary,.ng tones follo.-ed ~- a st~· root- 7he 
s:eady tone ia:s:s as long as the ~ 3tanon tra.'1~ 
mns CM TOD signal 

IFF 
:be :FF transmns coded setectrTe N?Muficano: 1 

interroglltUlg radar. The 5>-stem opentes tn fh-e 
modes and is cai-ble of pcmtion Jdenttfianon anc 
em~genq idenuficanon The mod~ pnJ'\-.oee an­
mode L mode 2.. im,de 3 A. mode 4.. and mooe C 
Yode! L 2. and 3-cA ~ selectable 

Button L3 an t"FC mmu 1 contrab ~ ~ 10 

Modes L 2.. and 3. and am ,elect che IFF menu To 
change a code. enter mode number. dash. and I wu w 
four digJts in the ~ The t."FC £FF 
identificanoo by a 'P> inmeres identificauon rep1~-

RAD IO NAVIGATION SYSTEM 
The radJo naviptioo system C1Y!S1StS of a T ACA.."' 

KEY Fil..!.. Perm.us nriable bmng ~ and &tHfl)D&S 

• 

Steps to fill if pi essed WlUI an TA CAN 
empty s:ratcllpad If the a 
sc:ratc.2pad cxmtams a number The TACA." pnmdes slant ranp and beann;: ro a --
1 through 6. che wnesp;niding ground TAC.Ar ttansmmID8 sta.t10n. s!a.ot range ro 

N011HROP/MCAR Tf•2'3A 
COMP£TmON 5ENSIT1VE 

UNCLASSIFIED 
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0 
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another airtta.ft with like eqwpmeru. and s!ant range 
beanng to a swta~· eq-wpped am::raft. The 7ACA..'\ 
1rn.erfat:es with tile aT100.lCS mteriace u.nns and CFC 
for po-a-er control operauon. and s:aaon se!ecnon 

The 252 ~e channeJ.S are equally ~-ided 
be<w-een X and Y channels The 126 X cbanoets are 
oor:nally med for au-u,..ground na~tion_ The 126 
Y cmnn-h may be Ulled m TACA..'i att..co-art opaon 
with coopesanng auaaft rnrm:omng mterfen!!lee 
.,th ground TACAN stations. Cooperaa:og auc:raft 
use channels 9aC'l.ly 63 channels apart. 

TACA.i'i DISPLAY 

The TACA..'- chsplay 16gure 1-561 is selected on the 
electronJL'. HSI wtth the butt.on labeled TC!\. :'\.ni.ga­
non tnfon::umon ts pnJ"-nied by a ':'ACA.'\ sy:nbol 
beanng pomter head and tail coune ar-ro.-. :'AC~' 
data block. t.ne selected course readout. to from sym­
bol be,aamg manter. c:ourse d~,anoo scale. and a 
course dev1aaoo indJca:tor CDlJ. Di..cpiay range ts 
atiJU51ed by butums at the to;, of the dtspby 

The TACA.:.'\ symbol is sno-«n at the anmuth and 
dLStance from the aircraft symbol. p-opamonal 10 th£-
9!tected ~ The symbol rs show-n _.hen the 
TAC • .\.~ staoon as Wlthm uie d.J:sp,:.ay field of ""lew 
Tm! symbol is not shoun tf the TAC..\:· smaon is 
~ the selected ~ of the ~!a~-- the 5ele-cted 
statlOC as not operaung. the 5)--stem ts unreuabJe. or 
'i"ACA~ data s m,-ahd. 

Other 7ACA."1; m""3.hd imitcauons include the 
rerm,val of the course arrc,.-. C::>L beanng pomrer 
and t0 from S)'tllbol 0:F abo &ppear$ m the 
T.-\CA.'\ d.ata block anrl abo\-e the boxed electroruc 
HSI button labl!!ed TC:X 

The beanng pomttt mdlcates bearing from tM air­
craft 10 the TACA.'\ st.anon. The bemmg po::nter 
pomts toward the ':"ACAS tf the sym~ ~ not m the 
electroruc HSI field of new and incbcates the shonest 
tum du-ecuon to OJ toW8l"ds the TACA-"i. 

:lle aNJ'9e &rrOW' IS Grim~ to the 9elecred aJW9e 

readout.. The COW"lle drriab01l scale appears ether 
me of the c:ou.ne arrow The ~ CD\UW 

readout IS ed]USted by the arrow buuam ~ and 
~ the readout The ht?edmg m.arbr- ccaptain's 
bars, rotates around the comlJ&SS rose and is 
miJusted by the arrow buaons ~ and ~ the 
headmg marlrer reedouL 

The to from symbol appears •hen TO; is selected. 
The st.anon channel. radial DME.. and timt> to. or 
away from. the st.anon appenr m the TA~ data 
block. 

COURSE DEVIATION C\'DICATOR 

The CDI mo,.-es ..;thin thP compass rose of the 
:'ACA..'= clisplay On cnurse s md.Jcated •hen me 
C!>I IS aligned Wltb Ule course 3.lTO'l'C' :ul. s::a.H.• 
defiecaon ts 10 degrees. 

TACAN ME..1\'U 

The TACA..'i" menu provldes amuoJ of TACA..'-; cnan­
neb and frequ:enaes. Select Ute 7 ACAS menu from 
L7C mmu l by pt~ 1.2 W1Ul no scratrnpa.d entry 
(figure J.,57) 

u 
~ 

Rl 
X 

\' 

12 
AA 

R2 
PROGR.-\n 

L3 
7 -R 

lA 
REC 

App • es • • t and remOTeS 
TACA.'\ system po--er 

• T.-\CA '= freoue!K"'· is X 
band. Steps to Y band 

• T.-\C.~'\ frecuen~· lS Y 
band. Steps lO X bamL 

Selecu • 7 AC..\: • ~ 
menu ~ o used 

Select:;; I ':".-\C...\.: - (r.ll\=-,Ul• 

recet'\"'e 

Selects ~, TAC.~'\ ~ ':­
~ -

INERTIAL NAVIGATION SYSTEM 
The inertial n&Vlg3DOll ~em 1D:S1 L=- a 
DO'W'rnttnng navigation a.mrode. and lreaomg ref~ -
ence system. Inmmanon IS processed au.romanca!!· 
and con.tmuou.sfy ':'he C\S am.sistS of the I);S CO!:· 

ttol panel nng luer gyros. a..o:elerometer and 
aS90ciata:i electronics. 

The INS pO'f.des thtte-dunensional pcmaon. loCJ. 
ey. heemng m.qneae TUia.ri<m. and amtude. and 
c:ampwea COUJ"R deviauon. wmd dJrectmn and ..-elac­
ty. and ~ and tim• m Rlecud StM-r pomts.. 

l!iSSELECTOR 

INSSe-lector 

The ISS •lectot (figure l-5St pr0'"ldes •lignrnPnt 
Optl0CS or menial JlRVlPtian se1ecaao. Rouang the 
9eleaor LO any pc wririrm from OFF selects the present 
posu:ion menu on the lTC for ~S coordinate entr)· 

NOnM•OP'/MCAJa YJ.2:JA 
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UNCLASSIFIED 
NORTHIOP/ MCAff Y1-23A 
COMPmTION SENSl'TtVE 

NT_M 1 F-23(Y)A-1 

• INS SEUCTOR 

• 
li,;vn i.sa 

OFF Pow-eT ts J?.n~-ed from the CllS !liA\'IGATIO~ DISPLAY 

STORE 

E:\S . 

Selects- stored neac.mg ahgn­
meut \b,:ng para.mete~ st-o~ 

du.ring last S)>stem s,hutc~ 

Stored beadm~ a!.t~1ma1t E ar:hrE"-ed m approxi­
mately 40 second:. pro-. .,dmg 11:.t> !XS has c:ompleced 
a ~tornmpass ahplrnent vothout seiec:nng ~A\" . 
.-,we.ea da«n. and bas not been t!lD'~ Accuracy 
~ upon the ao:uracy and enor rate from the 
Jast system ~Jlutdown If stottd headmg ahgnmPOt is 

unaTa.Uabh:,. the ~S antoma~- sefeas 
p"l'OC'01D~ ahpl.mE-111 

GC Se1ecs th~ g_nocom~ align­
mc_nt option 

G~-rocompa.ss alignment reqw.re5 appnmmare!y ~ 
mmmes to complete 

NA\" Places IXS mto operaaon 
afterafip,mP'U1. 

1f select.ed on.mediately from OIT. the LXS perforais 
a ~'TOC'OIDpa.:s abgnrnmt and transitions to X...\ \" 
To rotate out of XA\". pull selector out and 
cou:ntetdoc:k•i.se 

':'he ~S ll3'"lprion dlsp!ay CfilZUTf' 1-59• 1!" seli'C'1~ 

aub the elecnomc HSI bumm labeled ~A,. :n~ 
o.a~aon mformauon is pronded b: Uk ccmm;m-; 
~ ~dout. na"-igarion data block. an:: an!...\::$ 
~ pmnter bead an-d tail 

Comma.."lrl hea-din.£ readout shows the intercept a1J'H"­

non ro the C\S beanng pomter head :br bean.-i;: 
pomter head mdicates ~ from tne aucran l<:> 

thP Slee!" pomt h._qed in the 03'1."WltlOD data bkrl.. 

GROir\"DTRACK DISPLAY 

The p-ound rrack displar ~ ~Iea..-3 u,t h r n-­
e1ect:rollJC HSI button labeled GT Groum.l trad: 
informauan JS ~ by the track marker and t me­
selected course readouL ':he selected course re.ic~ut 

presents the same infonnatiao as tire track m::ui.'.'1" 
beading See Elecuonic HS[. thts sect:ron. for 
illtJSttation 

TACTICAL SITUATION DISPLAY 
The tacric:al situation display t TSD • pt<>' tde:: i:in au·­
craft posnioo N!la tt\"e to a planned IIl1SSlOJl routt­
Selecr the 'TSD with the TSD bumm on tne ~CO 
menu displ:ar lfigure 1-60• 

NORTHROP/MCAii YF-23A 
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NORTHIOP/MCAII yy:.~ 
COMP£TTT10N SENSmvt 

The selected scale tS acJU,Sted by the &n1)W' buttonS 
above and belo,,.-- the scale rearl.out. Range n: marks 
Oil the d:spby left side and hnunm change 
proporaooally as the setected scae is aa_:mu:d POSJ­
uon can be esnmated by~~ Ute aucraft symho! 
left or ngbt of track.. and Judgm,g re1a.ave distam::e 
from labeled 9equence p,mts lne:naJ ttVe course is 
presented below the a:rcraft S)'--mbol 

Two posiuons are available fOt" the aircraft symbol 
Selectmg CTR centers the symbol on the TSO. 
Selec:n:ng 130T places uie symbol on Ule lower 25 per­
cent of the :-SD. 

The route idenufter , A. B. or C . selectec by the 
liFC. IS presented on tne lower nght cbsplay lf an 
lOvalJd seq~ pot:1: t5 selectee Wlth tne -;_""fC. the 
adTl:SIO'rY IX\"A!..ID PP appea.""!' cr.1t~ an th!' TSD 
The d.Jsp~- returns to L'l~ prel.1ou..:: pomr selected m 
five seconds 

VFC !\'A\1GATIOX CO!\"TROLS 

The CFC oavxgauon conaols direct ~S. f:"l."D. and 
TAC . .\." cbta.. The Da\"4.-auon comror~ can he 
selected &om CFC menu L menu :?.. or data : 

PRESE!\'T POSITIOX ~lE..~t,; 

The lT C present pos1non menu s~ lamude. 
longitude. and magnetic ,.mauon from ~S. air data. 
or TAC.A.". The cenu IS used ::r. truua. enuy of 
L'\S coordinate: :lr.? ~t ~uon menu ts 

selected~- IA on l."FC menu 2 figure l-61'. 

C"ned: the c-;s lamurle and ~U.Mle ~li_om, are 
.-nhm 600 feet. 0 100 arc mmute for r.a:e Ullual 

al:gnment II not tinthm oOO feet. enter tne ain-ett 

lantvde and longnude mto toe scratcopad Present 
pos1uon must oe enterea -,thic 3u seconds aher 
apptymg po-,rer- 10 the :. "S er th? _ ·s must be 
rec~ded Subsequent posmon con-ecttotl$ an- made 
llrlth I he update menu 

U Selects 1 • 1 present posn1an 

RI 

R2 

L3 

R3 

ISS from INS 

AD 

TC~ 

Bt.~TITL 

SeJe0ts • I present p0SltlOD 

from au data sou.n:e 

Selects • p_resent posmon 
from TACA.."i. 

Enters latirode. 

Selects Rt-:> uthng menu 

u Enters longitude 

Shows magn~..K' vana::on 

L'PDATE ME..~,U 

The LTC update menu pron.des rxs oavig:ano::1 
updates from ground potlftlOD st2er paint OT a 
TACA..X na_non Select the update menu b:r R2 on 
t.TC menu 2 

L2 
OFLYFRZ 

R2 
X 
y 

R3 
Hl"D 

Selects c•, TACA."- update 
Shows TACA.'-: cbaooel 

Selects I • 0\-erfly free2E' 
update when di.reedy over the 
steer pcr.nt 

Shows se,ect.ed band 7ACA.'­
frequency 

Shows ~ nonh er 
south from the l"S posmon to 
the update pos1tton 

~ot used 

Sb.ow3 difference east or ~ 
&oo tne IXS posmon 10 1:ie 
proposed update posinon 

Enters updated posIOOD intu 

Ute~S 

Ensure l.be steer paint to be updated with the O\"en~ 

freeu- funtt?an ~ shO'll"D next to the ~:: 
L"PDA-::: steer po:nt 

STEER POL''T MENU 

The CFC steer paint mmu can show and ~ lan­
rude. langxtud.e. ume,.c:m~ and mmu:num 
enrouu alt.nude for labeled steer pomt.. s.teot the 
Steet" p,mt menu by Rl cm en.her LTC mmu 1 or 
data 1 tfigure 1-62 •. 

Ll 
STR 

1.2 

Enters new suer pomc from 
scratehpad. 

E.oters SU!er paint latitude 
from ,cra_td.ipad. 

NOltTHltOP/ MCAlt YJ.2:3A 
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• Enters st.ee- point tune-on­
target from scratchpad.. 

• Blank if no ume-on--ta.rget 
h&< been enreffd 

EnterS steer p01.DI longitude 
from scratchpad_ 

Enters steer point cunimum 
eruoute Latude from scr&LCb-
pad 

IA 
l~I 

R4 

INS CAUTION 

NOITHIOP/ MCAII YF-2'3A 
COMPETITION SEN5mYE 

UNCLASSIFIED 

NTM 1f.2,3(Y)A.'1 

Selects the umversa1 tranS­

Yerse tnen:ator l'"TI,f meDL 

Enc.ers S1Eff pomt alutude 
from 9Cl"atc:Opad. 

• Infftial run,g&tJOn S)''Stem 

failure 
• Flight amtrol laws UJ -

degraded mode 
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NTM 1 F-23(Y)A-1 UNCLASSIFIED 
NOtTHROP/ MCAll YJ-23A 
COMPETITJON SENSlTlVE 

WARNING, CAUTlON, AND 
ADVISORY SYSTEM 
The warnmg. cauoon. and <Mh"tSOn- WCA ~-elll 

prondes an alen:mg system for - bazaroo~ ror 
poteoaally hazardous• ammuons and changes m 
(hght condinons reqwnng an awareness and possible 
a.ction. The WCA system c::cmis'ts of red ...-arm:ng 
lights. aural warning Tone or VOICE _ wa:rmng 
indicator lights_ master cau:non wzbL co'.m cocfod ~ 
low cau.uon and green ath,sory:-- messages on -the 
MPCD. 

WARNINGS 
Red ~ts provic:ka iorlteauon of ~'Stem malfunction 
requmng i:mmedlate atteno-on. \\'a.mm.a l:;dus are 
located on the fitt war1l.m¥ and control.s ~L land­
ing ge:u- contro! pane. and war-nm; bµcs panel 

WAR.,T-.G TONES Al'"D VOICE WAR....._,JNGS 

.\ wa:m.mg Tone or VOICE aa:mnpany --ammg 
hghts. The mtercom panel warnmg tone stE-nce out­

ton la.beted V w TO~c. ~. -::-xcE stlai~ lOt:~ anti 
l"O'KP .-anu:ne for 60 seconds If the wa."'tlll?t: C'On1ii­
uon pel'5lStS 'after 60 seconds.. the to~ or "-o:""ce mer 
sage IS reaarrated A ne-K ~ signa1 a..'"tl,,ne,s a 
tone or "''OK'e .-a.nun£ wnhouc dela,· :-hE- landms. 
gear ronu-of ~ ~~ tone · sue~ buna,'.; 
la ec WAR.~ TOXE S!L silences the ""3miru? tone 
associated with an unsafe land.m; ~ rondmo~ 

CAUTIONS 
If a caunon condu1on ocrurs.. a caution messagp 
:Jp~ on the ~lPCD 3mi the master cauuon t:'.\1C• 
hgbc com~ on. 

CAtrnox MESSAGES 

Cauaon messag~ nonnally appear on th.e :,,gbt 
~!PC:>. but can be transferred and made to appear 
on the left MPCD by sunuhaneously pressmg the 
master cauno.n bgbt and movmg the conuoJ suck chs­
play select.or tcastle ~tcbt left.. Display informa­
ucm could be blanked to perm.it thE: cannons to be 
shown 

The cautions appear m order of ocxurrenre The 
most recen1 cau:tron appears: m the top nght column.. 
The word CAL'TIOX appears on the display if~ 1 

ca,.-.omcs interfai::e unitJ fails.. mdtcanru: that most 
caution informanon is not betng dt..c.pla~-ed 

MASTER CAlJTION UGHT 

The ma.s:i.er caution tight 001Jles on when a cauuon 
message appears. An assoaated beU ume sou.n~ 
twice foT eadl master caution except the cauaon 
D."\-"ELOPE has a wavering tone and VOICE! message 
fo-r the caution F UEL LOW. The ma..q.er cau.aon 
light goes out when the caunon amdruon zs cleared 
or the master caution light is pressed. 

MULTIPURPOSE DISPLAY EMERGENCY 
POWER 

Caution messages are sbo,,rn on the ngn.t ~!PC:) .f 
using emergen~· power or if c:enttal computer failtt~ 
The nght YPCD is poweted by lbe eme!Wil<"" 
generaror Cautions are shown on the bottom in t~ 
electtcn.rc .~I and can be remm-ed in· rno-.-mg tm­

amcrol snck display seleaor. A second ac:tmuJOn of 
the SW1t.dr rerums the cauuons to th£- dt:.-piay 

ADVISORIES 
Achisories appear as enher ~ or w-hm,. lidns. or 
green &ir . .sory ~ on toe ~a>c:> -

':he adV150l'Y BIXGO actl\-ateS the ,uCE- wanun;: 
BL\~GOFl.U 

WARNING AND ADVISORY 
LIGHTS 

The intenor h¢u test s-itc:h.. rescs ~ and 
au-.isory lighcs. 

The light maicattons are: 

• LB'REOVE-:'. 
• ox--r. 
• MASTER CAUTIOX. 
• L~~C\G GEAR WAR.!\"ING. 
• J ;.. r I. NOSE. RIGHT ~'allXG GEAR L'--::JICA-

TO~. 
• Lll EXG ~ FIRE, 
• APl.:'EPt: FIRE. 
• IFFREPLY. 
• APCRF_tj)y_ 

• RCD.EDT. 

NORTK.OP/MCAl,I YF--23A 
COMPl11TION SINSfflVE 
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NOl'IHIOP/ MCAIJt YF-23A 
COMPTimON SENSl'TIVE 

HTM 1F-23(T)A-1 

LIGHTING SYSTEM 
The airaae lights SUP:JCn daymne opera.oon.s 

EXTERIOR LIGHTS 

Extenm b:gtus CIO'llSLc:t of f\1L"O anomfugon strobe 
tights The extenor lights are controlled from the 
lights panel (figure )-o31. 

Anticollision Light Swi tch 

The three position aw ioi anticollision light toggle 
switch cootnds the inten9ty of the anrioollmoo 
~ts. 

OS Both anumllis:ian lights flash 
bn&nt 

LIGHTS AND CONTROLS 

OFF 

DIM 

UTll.JTYUGHT 

Both anticolliswn bghts off. 

Both anacollision hghts flash 
dua 

The utility light is located OD the right console and 
opera.tes from the es9e11lia) de bus. 

1NI'ERIOR UGHT TEST SWI OCH 

'The two position. spnDg loaded 0~ interior ¥t l6l 

switch tests interior- ,nrning caunon. and ad-."lSOfY 
lights. Tne lights rem.am on as long as tht- s-itch ~ 
held on. 

EXT 
ANT! COLL .S:ON 

cn-m 

,..,,.1-"'3 

NOflJGOP/ MCAla ff.23,A 
COMPITITION SENSITIVE 
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NTM 1 F-23(Y)A• t UNCLASSIFIED 
NOITHIOP/ MCAll Y1-23A 
COMPmTION SEN.SmvI 

LIFE SUPPORT SYSTEMS 
Life support sysll!mS iDcfudr OX)getl ~eraDOD- anti­
G procecrion. an,J personal cooling ~-gen. anu-G 
prote::uoo.. and personaJ tempera.cure amcroJ are pro­
Tlded when used ~ a pos1m-e pressure breathmg 
oxygen mask.. helmet with mask ug:btening ~dder. a 
torso coun~ garment (,erlcin). and the 5tan· 

dard anti.G suit. Below -43..000 feec MSL oxygen and 
an.ti.G protedlOn can be prov1'ied witl> s-.andard 
personal eqw:pment. 

Pasi~ pressure breathing iisuw the ability to 

resist the effectS of altitude and G exposure. Pres­
sure in the the jerkin. mask. helmet bladder. and 
anti-G suit inaeee -,th G and almude The jerkin 
applH!s chest pressure to am ln 1:adm:~ ':"lre helmet 
bladder ugDtenS che ~ mask to ehmmate leaks.. 
The ,erlan and lhe ilelmet bladd!!r are lmwd cooled 
f O reduce thermal stress. • 

OXYGE,,~SY~ 

The oxygen system roDSJSG of an oxygen con,c:encra­
tor. ~-gen monnar. and electromc <JXY?n regularor 
that pronde a contmuo~ suppl~· oi ~~n enr.med 
au when the ECS IS operao:og Condu1oned engine 
bteed au- and elect.ncaJ power a.re suppired to the 
tone:enrrator wben~"ff the ECS pam-1 mode ~tch s 
not m OIT'R.~ and the ECS paneJ cabm pns:.-ure 
S-'llt'ttcn ts nottn~DL~ 

The ar po .. eted mcygED concenu-ator rem<>'--e:: v:acer 
vapor and mrrogen from the bleed an- -:-he oxygen 
moruw,- omtmuously samples the cooCPntrator out• 

pul for oxygen coneentratton and pl"O\"ldes a wammg 
if c:oncenu-auon is insufficient- The ~-gen regulator 
recel'--es a dtJuaon amttol signal from the monitor 
and au~· Pf'O\"ldes the omeu my-gen 
ccmcenuauon and pressure based cm aluturle. G. and 
oxygen regulator swttch positions.. The oxygen ncb 
mixture is routed through th.e persona.I eqwpment 
amnea:ions to the oxygen mask. helmet bladder. and 
jerbn 

OXYG~ REGUL.\TOR 

The electrOllk oxygen regulator dilutes the oxygen 
coocentration with atr bB3ed on the ~-gen monitor 
conceno-ation SlgD8l Oxygen concentra.rion inaeases 
lO ma:nmam b)· 29.000 feet cxx:k:pit pressure. 
Bdween 29.000 and 39.000 feet. OX)~ is a.ta con­
stant safety pieSSwe. rrom 39.000 to 60.000 fe& 
pressure mcreases lmearty for altitude posith-e pres­
sure breadung. G-biased posu:iw pressure breathing 
occurs between 3.3 and 9 0 pusiUH! G 

The mtygeJJ regulator is powered by thP. essermal er 
bu5 and controlled by switthes on the regulator 
panel The oxygen regulator panel bas a mamte­
nam::e teSt port. a flow indicator. and four SW1tc:hes 
, figure 1-64 • 

Flow Indicator 

The 0ow indicator light comes on with an m:Jg:en 
Dow through the regulator. At low CD.jgen 

concencrauons.. a deep breath c:ou1d be reqwred to 
indicate a no- of oxygen.. The indic:aa:,r light 
remains Qff if the powe!' switch is oft 

Jerkin Switch 

Tne two position jerkin switch is used if a jerkin is 

..-om. The switch conttals the pressure suppbed ,,.,, 
the mask an.tl thP jerkin- When subjected to G 
forces. Ute eleetramc ana-G vah-e sends a signal to 
the electrome mygen regulator. If the jerlo.n S'lt"ltch 

is in the position 0~. the ~tor wueases the 
pressure to the jerkm and the oxygen mask for G 
biased p:essure oreat.hing. 

To prevent unc:omfortable higjl pressure breathm; 
p-ressures. the JeTkm S'fl'itcb should be in OIT af thP 

jerkin is net worn. 

OIT 

Oxygen enriched arr at G 
biased pressure ts debvered t o 

the 01jgef1 mask and jerlun 

Oxygen enndi.ed arr v.tthout G 
biased pressure ~ prcn-n!E<i t a 

the oxygen mask only 

Oxygen Snpply S wiuh 

The twO positmn oxygen supply swiu:b controls the 
fl9'&" of ~~n e.o:rich.ed air to the oxygen regwa1or 
lf emergency o..,ga. is aan,u;ed. the s,na:h s:oould 
be tu."'lled off 

ON 

OFF 

Cbygeo Swit.ch 

Oz:ygen rich mixture is sup­
plied to th~ CA.jgeu regulator 

F1ow turned off and regulamr 
does not operate. 

The three position oxygen switch amtrols oxygen 
enriched au promied co th., a.a., gen m.e.u. 

Mu i:amm oxygen conantta· 
tion is suppbed at positive 
pressutt. 

NorrHROP/ MCAla YF•23A 
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·OXYGEN REGULATOR 

9ERG 

~ enncht-d an- h- pro­
~ on demand Oxyg.m 
concenr:anon an-:! pressure 
iru:rea5ie aulomancaily 11ntb 
mcreasng mckp)t altitude 

Gradually intteastng pn::ssutt 
ts ~ to teSt ~ 
~ fit and hose C'ODffl?Crions 

OX)--gen Po~ Switch 

The thne posnion oxygen pow-er switch amtro!s 
electrical power to the 0X.'6til regulator. If emer­
~ ~~ is actJYated. the switch sbo\!Jd be 
turned off 

PO\\'EROIT Dettncal power to the 01ygen 
regulator is turned off. The 
regulator operates in a 
inecllamcal mode and provides 
oxygen enriched au without G 
biased pressure. 

E!eancal power- to the oxygen 
regulatar 1S turned on and the 

IOCZ Qi 

l()OCji 

regu:la:tor operan-~ m • r.-
elearoruc moc1e :r r---!t • 
switch ~ 0 .. •. ~ n eru"f"rt'-' 

air at G biaseri pre-:::un- 1;, 1'"' -

'"lded. 

~taximum oxygen enndlmE-nl 
IS prowied at a s!Jgn1 pl'Sltl'""t­

~ 

OXYGE.~ MO~'ITOR 

The OX)ga:t monitor (figure l-651 monit~ 01,~.,-.n 

amcenu-a.tiin The Clljg@D .nanitor .is to th1.> npc of 
tM ~ aea.t under ~ canopy !ill ;'.lip ~ 
monimr ha a tat buuoo io cha: c;be. oxyg,:,u moru­
tor. cu:ygeu caaoemra.ar, and waming circwtrT 

LIFE SUPPORT CONNEC'l10NS 

Llfe support cannecsions mmist of the torso ha~s 
connected brea1bing manifuld.. the hfe suppon 
connections panel and iM anti-G "-alTe ThE­
brutbing manifold prorides nmmaJ and eme~· 
oxygen bme c:oo:nections.. The ~ mas hl"lmt'l 
bladderisltuD cap. and jerlan connect to the breatlung 
manifold.. The life support COnnectJ(JOS panN 

NORTiffOP/MCAIR ~ 
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pr'O\WE!:!' conn~ fort~ communications. ~'gen. 
and jerlm thermal con.necuons :-he G-suu lS 

amnected lo the anu-G ,-ake See f4-_--ure !-66 

Jerkin ThermaJ Control 

enabled through the ~-gen regulator jerkin S"ll'llcb.. 

the G sun mflaleS for posttn~ pressure br.!athin; 
:-he anu-G ,-ah-e has a r.-o posm~n P\°er lock smttn. 
spn:ng loa.ced out of .ES':'. and a G sun mnnecuoo 

A thermal control urut p~"ldes teI:Ipenture conuoJ 
for bqwd mohng of the Jerlan and skull cap ~ 
the life support con.nec.uons panel When rotated 
either <iuecoou out of OfF. the temperarure selector 
turns the thttma1 c:ancroi unn on and controf.s the 
llO'lll'" rate of the molanL The posnion COOL is maxi­
mum cooling and Dow rate. 

lnchcatJOD of ~em failure ts sh11'A"D by two lighted 
legends on w ~l S~"SteDl shou..Y be turne:! off 
and attempt to reset 

Ant-i-G , . al,-e 

CooLant on:ulatton failun-

Coo!ant 
f:uleri 

re-fr~ra:.ion has 

Tht- ~roruc an·1-G n1 ~ 1: po•e. ~ h-· tM ~ ­
uaJ dt: ous a.no uses pressure from tne ECS fer. ann­
C, sun infiauon 7hE- '-"3.1'-"c< ~-.oe= ~ pr--­
~re 10 the ann-G ~1: as non:i.:iJ G mc-rea..~ When 

OXY 
THREAT 
WARSI.'\.G 

NORTMROP/ MCAUt ff•23A 
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An maeasmg teSl PTeSSI.IJ'E- ~ 
apphed to the G sun lf a • 
Jerlwi IS "'Offl and W ~ 
reguJat0r ,enm SWllrn li m 
0~. pressure ts applied to tht- • 
Jerlwi 

Pressure is proporoonal 10 G 
fo=ces. When posill'--e p~re 
breath.mg 1S enabied. Jln=i>-,;;n, 
is four ,~ th<: pres..~ r-.,. 
\-ided to tht> ~n m~""'k 

• Oxygt>n concemr.mon kt.~ 
• ~~ ~r.u...,- vnn 

fai.ea 
• Ox:gen re<~l.!1:u,.... ::i• . .,..J 
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EJECTION SEAT SYSTEM 
The :ro'\cUlt:ed ~pt ~ seat AC-l:S II is a 
cataouh rocket eJeCOOil ~"Stan :nt> e.,ecnon seat 
pn1Y1des escape m the O to 600 knms e.,ec:non en,--e­
lope Controls are prm-,d.ed to ad_JUSt seat height and 
lodt the shoulder ham.ess. SU!'Yl\'1JJ Jot. ramo beseem 
transmitter. and emergency oxygen supply are 
mcmporated into the ejection seaL figure l-67-

SEAT CONTROLS 

Seat Adjust Switch 

The seat adjust switch on the left comole is a three 
posanan sprmg_-kleii.ed to cent.er sa,tch. The adjUSt 

switch must be released when the 9e8t reaches a.n 
upper or lower hmn to ptt'-etlt damage to the 
actuaUJr motor 

Inertia Reel 

A dual strap ~houJder harn~s inen1a reel is 
mounted in the seat ~ the hea-! rest pads :he 
inerna reel automancaHy locks 1lttlf:tl rapte rate of 
strap rttl out ss sen...~ ~lanua! aoc-b.:l.g unloc:kmg of 
the reel as controlled 1):\- the me:-tta ~ Joc:k handle 

Inertia Reel Lock Randle 

ThP spnn;- tenS10ned mema reef lock ba:ndJe has tW"O 

~~ 

• The men-.a reel stl"8~ pre­
~ted &!,m being extende-i 

• Slack m the STra-ps is pulled 
back mto the reel 

t:nloc::ks mem.a reel. 

.EJEC110'- MODES 

:lie e,ection seat automanca!.l~ set~ one o! the 
~ e,ecuon modes Pnot tubes on th.t> head rest 
snap up on ejecuoo to messure the E:JeCtian altitude 
and airspeed.. 

Model 

~lode l ts a slow speed_ low- al:::nude mode. The para­
chute as deployed immediately after the seat departs 
the auaaft. 

Mode2 

~tode 2 is a high speed low alti:wfe mod~ The sat 
drogue chute ~'S and sk,,ir-s the seat be.fare man­
seat separation ...... ne parachute ciep!o)"S after man­
seat separauon 

Mode3 

Mode 3 ts }ugh speed b.t.gh ah:uude mode_ ~lan-5eat 
se:paranon and pa.radiute d_ep!oyilU!llt are cimJ~ 
unnl mode 2 o r mode l parametaS are met 

EJECTIO'- CO?\""IROLS 

,FJection Handles 

An ejection handle is on eithe.- SJde of the seat The . 
handles are mterCOD.nected so anuanon of enh-ec . 
handle initiates e,ec:tion-

fJecti_oo Seat Safety Lever 

T.ne ejection seat safen- le"-er is im.:nedkueh- afl of 
the left e,eaian handle With the safe~\- lP'-er 
:o~ up and for,,r.u-d. both e,ecti.on control hamili-­
are rttP<:bamcalfy locked. 

Restraint Emergency Release Handle 

The :restramt emergency release bandle on UN ruzh1 
arm nst ss a backup 10 aummauc ma,n-5ea1 -~J­

uan The handle .releases the lap belt_ the mut..-1 
reel straps. the seat pan. and th"t" parachure ptb 
Mute. ':'he mgger on the inside of the b.:mdle gnp a:= 
squeezed and then W handle lS pullt'd ,'erttQ.i}\; 

until the reaching full era~ 

l WAR.l\'£-iG I 
"!lo DOI pull tm- handle m fbpt Pu~ 
the handle discm:meas tht> lap belt and 
inerua reel sa-aps. malon& saii- e.,ecuon 
impossible. 

SURVIVAL KJT 

The ~ kit consists of a fabric- ca...:e bousinc a 
life raft. ntcksadr and an atailia:n- contamer ~ 
life raft and rudsadt are attarned ~o the SUJT1\""a, kn 
case by a drop line. The•~- contamfl". used for 
srorage of items to be _remmed,_ is secured msJd<- tm­

sunival kit. An ANJURT-33C radio beacon i_c 

imta1led in the kit. The 8UrYtYal kit nows in t~ 
seat bucket beneath the rigid NU pan The pan 
pma for Withdrawal of the kit during man-seat 
~ The lr:it ic •ttw .... to the torso ~ 
by attadi:mmt fittings llD the kit retaining ~ps A 
surm-al kit &uto,'mual deployment selector. pt>r· 

mns either manual or -iuarnatic deployment of the 
kit. 

SurviffJ K1t Deploymait Selector Window 

The kit au:lomanc:ally deploys 
aft.er man-seat separauon 

NORTH.OP/MC.Am YF-2aA. 
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~ 

Aft 
After man-sear sepa.raoon. the 
su.?"1'"3.l lut must be manualh­
dep!~-ed ~ - the sUl"\,r.d kft 
ret€!2Se oano.e 

AN/URT-33C RADIO BEACOX 

A cutoUt m the front of the seat pan pt'O"~ aa::es:s 
to the radio au1.01r:oanua. nx:&er 5'TI«:n Left se.ects 

YA.'-. right selects Al."TO 

l:.nmg:ent: radio does not aai­
vare a.t. man-5eat separaaon. 

Emergency radio ac-jvates at 

man--seat ~nan 

IFF OlERGE.~CY OPERATIOX 

Fpon e,ectJOn. t~ ITT emei-gency mocie auromalic:al­
~ becomes aa.tTe if mode L 2. 3A. or C ts enabled 

OIERGE.XCY OXYGE,X' 

-~ ~ ax,g:eu oonle 15 ~e for ~ 
-ne ~ suppt hax- ~ route<! to tnt- breathing 
mani!o!d connE<tOT amt is actuated .:iutomaucall_y 
d~ an ~ 7M- ox.H.zeu can also be arm-a.ted 
manu.illy ~ - a em~- oxygen green ~ on Ute 

,eft SJQ.e of tnt- sear burk~t :-be nonn:il ~3\U1! 

JSOO psL suppue$ ap-proxu::iatety ~!5 l!llDUte of oxy­
g,e,n 

CA..~OPY SYSTOI 

Tbe C'OC'k:pat ~ endosec by an aft h.tn;:.n; aam.shell 
~ canopy The ca.1K'?Y ~~~ ~--:s of the 
cmopy. ca.no~ s,ntches. an e1ea:nc::1Jly don-en rotary 

actua10r for powered cano)J)· operaoon. um:hes on 
~ caDOp'\" framf to lOdt the canopy to tile ~ ­
and ~ mountt:d ~ An ex~ un!ock 
mech::uusm and tW,:, canopy jetliSOtl rock.et boosters 
P""ide emtt ~ency ~mon An m.ilatab.P seal seals 
the cockpit for pressunzanml ..-h.en the canopy is 
dosed and locked. 

TbP canopy can be OJ)ff1ltNi by a C8DO?Y swiu:h in 
tM coapit or a S1l'ltth m the nose ~ weil. An 
external a-ank can be used to open tile canopy if 
elecmcaJ power 1.5 unaT3.llable 

Canopy Switch 

The ~ ~tion. eiectro-magneoc. 5J1nng-foarled·to 
center ~ - Swttch raJ:SeS the canopy w-hen ~ 
in the pos1uon labeled OP~. The swnch is 

e.ectneally he.Id unnl the ~ - IS run open and 
then the switch returns to center. 

The center pasition. labeled HOLD. stops the C3llOp_\ 

during an open or dose cycle TM amopy can bf. 
stopped m any posnion. 

~ swttch must be held in the posiooo Labeled 
CLOSE until the canopy i:s down and locked When 
the canopy reaches the 92lL 1M last L5 mche5- Clf 

.::ruator traTel lll09'eS the canopy forward to IOCk tht­
canopy Lock. is mchc:a.red by the master caurMXt hf:ht 
going out and the mopy ad•l90t.t bemg rescinded. 

Ext.ernaJ Canopy Swiwi 

The three pllS1Um1. spnng-loaded ~ter extem:i.l 
c:a.nopy s,nteh cm the left Sldt- of the nose ,rbet-1 ff"t-11 
15 sunila:r to the S'W'itch m the cockpit Tne exrem;il 
switch must be heJd m the posinon OP~ unul tbt:­
canopy IS fully open. 

Manual Canopy Crank 

':'he badt-up manual C'ftokmg mec:n.:i.rusm a.:: m trn.,, 
left a\"Kmlcs ba)·-

Canopy Jettison 

A c:artndge-mmated thruster m0""eS thr c:a.DOO!- aft tv 
wwucb the canopy '!'he canopy fram~mounted 
rocket motors rotate the ca.nOJJ!'" up a.mi aft Eitner 
e,ecaon handle or the canopy JNtJSOD ~ ~ 
wthrustff. 

The ca.J.a.¥. am be ,enisooable from w ~ open. 
or any intennt!dia_te pos1aon. 

A black and yello,r su cped canopy JettlSOJl handle 
...-th release bamm IS an the left inboard c:anopr siP 
~ thumb deunt unlodt butmn. when ptessed.. p«· 
miu the handle to be rocaced ami pwJed to the 
tnec:han,c,tl 9t:op for c:aDOp) jetti,oo. 
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FLIGHT TEST EQUIPMENT 
Tb. Utree m2J0" night rest-unique controt.s are the 
fl.-plt rest fwxuon conuol pane .. the fhght tl"St chs­
p!.aJ panel a.no the VMS test panel 

FLIGHT TEST FUNCTION CO!\-rROL P A.'"'EL 

The flight test funcnon c:onuol panel ( figure l-o6J 
contro!s the c:nUecaon of data.. telemetty frequmcy. 
and opera1-1 of the ~ beacon. 

Flight Ten Data Button 

The altemanng on.off lhght test data pushbu_non 
starts the flight test data magnet:JC tape recorder and 
the ndeo tape recorder •If selected by the applicable 
ca....""'ffa conn-of on rhe came-ra a:r refue!::?ig panel' 
The legend o:,.; c:omes on ~ 

Data ~1ode Selector 

Th~ ~..ary data moae seteetor. labeled DATA :\!ODE. 
rums c,o tJtt. data ~Stem If tht- ar and ck esfflnal 

buse:s are p.,«e. t'd 

OFf ~ ~tecc,caJ pov-eT from 
the data. acqwsmon and 
~~et:l 

A.B~C..D..E..F 

Pl'0\1des electrical po-w-er to 
the d.nta syne::1 fer -.:inn up 
Elea:nc:al po-c-er I!' nm 
connected to ttror'O~ eqwp­
men 

:Enahies a predete.rm.iMd 
mode of operanon 

Telemetry Frequency Selector 

The &.-e--pasirion telemetry frequency selector 
labeled T~ FREQ. seleas predeter:::llmd t.e!emetl"· 
frequency l. 2. 3. .t. or 5. 

Automalic T .rim Record Biitt.On 

:be a\.'to:naric trim record button. labeled -~ TR 
st.arts a 1-t second cyde m calibrate data 

C-Band TMlnSJ>ODder Switch 

The t"«'l>-positlOD C-Band uansponde:r taggie s-a-ttch. 
labeled C BA~ iD. rums the C-Sanrl traIEpond.:. un 
off 

Even~ Tone Switch 

The twc>-pasition tone toggle ~tdl.. labe-led 7 0~:. 
enables disables the tone cm:uit for comm 1 radio 

FLIGHT TEST FUNCTION CONTROL PANEL 

0 
\ 

' 

I I 

P_!~ ~ OA-A :, 0'-
2 . DA TA 'DJ: =" ~-CP 
3 . -;::, ~ - -..::.0..S'CV c:::, =- GI 
-' ~v ~ So :-o-
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OFT 

Enables rone an:un Pressing 
the conu-ol suck ~t bun.on 
trans!IUtS a tone on the t:HF 
radio 

:hsab!es tone arcwt 

Telemetry Power Swi~ch 

The three-,p:muon teletneay power toggle switch. 
labeled T~ selects the ourpm power of the 
taemea:_v t:ransmn:ter. 

Bl Telemetry mfo:rmation is 
b'8.ll5Dlltted at 20 wans. 

:.o Telemett:r in:forma:uon 
ttansmmed at 2 watts. 

OFF T elemerry tra:l.S::llin:er ~ off 

FLIGHT TEST DlSPL.\Y PA..'w'EL 

is 

The ~t test display panel ~--e l..fil\, shows ~t­
test-uruque mformauon ami ~ roncrols for th~ 
camera and data reamimg 

Flight Test Data Pushbuu.on 

The alternating OD off fhght test data pushbunon 
n,th the legend :l.-\ 7 .~ O~ cu-;ilirat~ th~ flq;h.t test 
dat:i swnch on the ~t test function contr01 panel 

FLIGHT TEST DISPLAY PANEL 

~r= "l~·­
-~t 
CNERA./AIR RER.ELit«3 PAN:L 

~"lien either pushbutton is on. the legend O~ comes 
on green on both pushbuttons.. 

CAMERA CO~JROLS 

Ether the weapons camera or the ~ camera is 
cnotrolled by the camera."8.lr refueling panel 

Weapons Cam.era 

The two pogirioo weapons camera swi:tc:b startS or 
stOpS ~ •ea:pons cameras. The top of fuse- . 
!age camera records drag chute opennion. Th bor­
tom of fuselage and under wmg cameras record 
weapons .eparalion.. 

Video Cameras 

The three pe,sition Tideo camera ~oggie ~rch <""'l­

trols tw0 hours of video rec:ord:mg of rhe ~ll'CD Hl.'!:> 
or the 0\-er the shoulder ",dee Jf hot aur s se,eeted. 
~ ts recorded. 

:'he position ~ pt"Omies for split st::reen rerord­
mg of both ~ an MPCD and the HrD. or lhe 
RL'"D only When a display on th-e ~CD bas a n:-c­
oni function . RCD and the fullCbOn IS selected. the 
chsplay ts split screen with another d!sp!.·n· or .-it.b 

lhe HCD. The label RCD is repla'CE'd wtth tht' wne 

[2f 
,.........,i..-.::=;..__--------.f)· 

0 0 
FUCI-IT TEST DISPLAY PNEL -

,._..I-ff 
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of day. If neither display JS being recorded. the Hl.'D 
IS recorded and the ame of day appeaIS on the ac:>. 
~tpCD records cm> infunnaUOD sho-K-n OD the selected 
d.ispla~"S. To reconi a dL'"J)lay that does not haTe ttte 
label RCD. • a display wtto ~ rec:orc. funcoon must 
be selected. the record funcuon a.ctn-ated.. and then 
lhe ~Y to be recotded must be reselected. 

During split acreen recording of both ~!PCD. ptessing 
uie a,ger swttch co the ~ ci.aent pro"-""lcies a 
momentary recording of the HCD. If either the trig­
ger switch is piessed to the second detent or the 
weapon release button is pressed. CM BCD is rec­
orded ror ten seconds after s,ritch release 

O:F 

OS 

VMS TEST P A.'iEL 

Data from tile !\!?O m- ECD 
tsrecmded 

System rurned off 

turns tru:- 0\-e!' thE- ~noulder 
camera on 

The \""YS test panel figure J.-;o coolalll: oonlroe 
rh:ir '!.clr;" the inrur ~,ce-E- and or schedul .. fr .. \")JS 
func:uons 

BLC Select Switcli 

Thr th..-ee-posnron. le"-er-loc-ked B.:...C ~~: S"<"ltch 

a.lkrws manual posn.aorung oi the oouncary layer con­
trol doors With thE- swttch m tile ~~:! C'E'nter 
pas:mon. doors are conuolled automaUcaJ} by t.tu.• 
\~.ts compulet'S With the switch m LEF7 or 
80":""ri. the doors are rontrolled oy t..-no £.aps"BLC 
ssitches 

BOTH 

~ucl re:-irrol of !~ BLC­
door"$ only 

~ual cm:uol of left ant! 
nghtB.LCdoo:-s-

Flutt.er Exciter Control Unit S witch 

The uiree-posmcm.. lever-locked flutter exoter conuoJ 
unn F:ECli I SW1tcb IS used for flutter testing 

~ 

STICK 

Flutter exater conrrol unit 
mputs are entered at the con­
trol surface nrxing legit of 
the flight conttol la 'WS saft. 
'll"'&J'e. 

Fluner a:puts from th~ ITCT 
are en:ered where the pilot 
co-nrrol stidLTUdder pedal 

command. inputs are made to 
the amuol la,i.s 

SA So design-a.red funcuon 

St.all Margin Switch 

The three-pos1tian. leYt!!'-tocked stall mar-gm SWltcb. 

laheled (S~YSll. pI'OVKh!s inaeased engine stall 
margin but decreased engine performanc:e 

BLC Aocelera1.e Switch 

The ~rion.. l~-er-loc:ked BLC accelerate swttch 
selects~ of tw0 pred:etermmed acmauon schedule 
to dynamically position boundary layer amno! door~ 
aa:::ording co engine airflow and !dac:h numoe,-

."ORM 

ACCEL 

BLC doors are pos1ooned by a 
prede-tennmed scitedule for 
mrrmalfhght. 

BLC d~ are poemoned br :t 
predetemunea schedule lO 

optimize perf~ 

C'-iS Simulated Fail S,ntcb 

The tw0-position. lever-locked D;S £FAIL SW1tch 1.:­

u...~ lO hlock ~s Euler anpe mformatton l O lnl" 

control la-..s ':'he INS is not turned off 

EFAIL 

INS Euler angle compumtton 
IS sent as an mput ro ure cou­
ttol la'lll'S-

A value oi zero lS sent to the 
conuol la1""S m heu of ~S 
Euler angle infonnancn 

Flaps'BL C Enable Switch 

The rc-o-pcsuan. ~-locbo fia.?s'B:C enabk­
switcb er.ab!~ the switches. labeled LE F"BLC 
~~"ER. TEF m.-m..c OL ""TER. and TEF OB to 

manually position flaps or BLC doors. 

FLAPS • Switch labeled LEFBLC 
~ ~ ""ER manually pasittons 
leading edge flaps. 

• Switch labeled TEF IB 
BLC OCTER manually 
p:stiaos inboard a-ailing 
ecige ilaps. 

• Switch labeled n::F OB A9 
manually posiwms out­
board t:raiirng ~ flaps 

NOl.1HtOP/ MCAII: Yf.23,A 
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ON 
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9 . AIR DATA 
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BLCA9 ::>trect.s manual inputs to feft 
or both BLC c:ors depending 
on B:.£ se,ect SW'ltch posiuon 
• S11n~ la.oe~ed ~ B:.C 

C\~"ER manu.a.Dy posmons 
mboani BLC doorts, 

• S-.tcb Labeled =--f IB' 
BLC OUTER manually 
pomtions out.boa.rd BLC 
doortst 

• Swttcn labeled TU OB A9 
manuall) opens doses the 
A9 exhaust nou.le 

Flaps,1JLC S itches 

-~ thr@e flaps BLC switches.. labeled !...E: BLC 
!!\~"ER.. TEF IB'BLC Ot~ and 7EF OBA9 are 
~-loaded ro the cen1e:r freena poslllOD 

l'P Either open BLC doors A9 
exhaust noclE or retract 
flaps dependmg on oosnon of 
t1aps B!..C enabtE- S"n1cb 

:RZ 

Air Da.ta Switch 

5-o!ds B!.C doer.: !la ?S .-\9 
exhaust nocle in last p0S'lnon 
cornrnamieo 

Either dOScS BLC d001"3 A9 
exhaust non.I~ or extend 
flaps. c!epen~ on posmon of 
flaps "B:£ enable ~tch 

~ rco-posmon. lewer-toc:k.ed au ciaia SW1tci:i ch:reas 
Ule an- data computer to use correcttOD ta es for 
Piwc tubes or Ou:s.o im:>Untei total p~ pan. 
:-be ?1tot stanc plumbmg must corre.-pon-:: 10 the 

eeted opuoo 

~ORY 

A 

Cses ~ schedule for L-
shaped Pitot tubes 

t:'NS c:orrecuon schedules fur 
~ mounted total pressatt-
pon. . 

Leading Edge Flaps Swlt.ch 

':"he three poswon leadln.g edgl> flap toggle swi1.ch 
manually c:on.aols flap pcmuon. 

UP .~ lading '!dge flaps 

Center ~ leading edge flaps a:re 
conrrolled by the ~c. 

D\\ "N Extends teadmg edge flaps 

Armament Gas Ingestion Switch 

T'rus SWiuh IS n<>t fum:uooa} 

FLUTIER EXCITER CONTROL UNIT 
The fiuner exciter control umt lFECU • genera.teS 
asc:ihtory ,ignak to ~ VMS for c:ooa'OI ~E'lD 

aa:iTa.tion to determme flutter. stability. and control 
characunstics. The umt replaces the left ~ for 
desxgnawd rnrmon:s lfigure 1-ih. The ngnt MPCD 
must be enabled to sho,t- system caunons.. The \~f.S 
test pe.nel SWltcb labeled FECX Rlects eithff th"? 
control Stadt or the flight cxmtral actuator'S for tne 
input of exa.taaoo signals 

The Outler exciter cooaol umt ~ts of a pow-er 
swum. display IICT'eel1. da.ta en.tty buttons. exataaon 
modes buwms. contr0l Selector. phase SW1tcn.. and 
operawm button.S 

POWEi< 5\4 J ICH 

The P"'W swudi turm the Oun~ exotl'T contrnl 
urut on aod n:ns a stan-up BIT. :-be posmon OFF 
may be used to aban a flutter exoter run. tf 

reqwred. 

DISPU.Y SCREE.~ 

The chsplay saeeo pro-.;nes teo data xi: on f-'-r 

lmes- ':'he left side of the screen are sa.!C't~E .xl~ 
of data co be shown or C10Dtrolled. 

7he right S?de of the screen shows the pa.ram~,~ 
for the selected prog1am. depen<img on thE- exorauon 
mode selected. 

START 

FREQ 

S'I'OP 

'i AMP 

TIME 

The Stan frequen,:y fc!- tne 
exata.OOD 

The pt esent frequenc:T" of 
exata.uon 

'The frequency used to sto;, 

emtaticn 

The am.trol su.rfatt displattmeot 
amplnude m percen.1 of full con­
trol a.uthomy. Am~ ~ 
from l '.i. to 99 CJ in 1-:. mcre­
ments. 

• Time m mi)b,eamds for the 
frequency duranon of a swet>p 

program t.o run. ~ n:nes 
&am 10 to 1000 milhseamds 
in 10 mi1Ji,erood wtie"WNllS. 

• Total length of ame Cw a ran­
dom OT dwell program to run. 

NOl'T'HaOP/ M~ YF-ZIA 
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FLUTTER EXCITER PANEL 

~ 01 s - A;:r. 10.0 HZ 

~ ---... : .J S1EEP FREQ 50.0 HZ 

c~ TAIL S-0? GO. O HZ 

P'-.AS: SYM Z A"r 98 

- -- - 1 . R.H l"E to ----

EXCITATI~CCNr'R(L~ 
.- l«X)E ~ f1IF Nm 
______ , IIF P1TOt 5\'M 

I;;;-::; ':;:i'fAll. ~ IU.J.. ~ = - = r ~ rr• rv. 
fill' ~ - ~ IL &. 

I 

I 

- _. -=A □ c::r ~ 
1-=--=-emrr□ CJ 'iYa:r: 

,;p,r.a.n 

NTM 1F-23(Y)A-1 

DATAO-rRY EXCITATIO~ MODES 

The data entry b-..1ttom: ~ ~ , ., CA3.Il? the 
selecteo ~ and the propa:n ;,a.-.une1e:s shcnrn 
on the ci.L.~y SC'tffO 

Program Select 

The pn,gram seJec.1 button laoeled PROG- SEL 
sequ~nuall~- st~ to ~ 01 chru 15 The nw:i-
ber of the prop-am ~ shown an the dG":>l.ay ~ 
ad_iacent ro tne labt-1 PROG 7be program parame­
tet"S are hsted on the ~t side of the di.splay screen 
for eacn program selected 

Lin~ Select 

The I.me select button labeled LD."'E SEI.. is u.ed to 
c:ba.np a pera.ID«ff of a program A cam mark on 
the nght edge of the display scr'N9l tdmti:fies the 
parameter to be~ and ste'JJ5 datm tow next 
~e param~er when the hot> select is ps essed 
ag:am.. 

After w parameter is Rlected 1ll"lth the line ael«t 
button. the button labeled CP UlCJ"l!8SeS the parame­
ter ,-a.lue or tM button labeled DO\\~ deaemes the 
panuneter \'"8.Jue The bun.on labeled RESET 
changes the parameter buk to the original value pro-
Ylded the line select button has not been pushed. 

Tht- conrroJ surfaces can be excm,d by ~ f..mH" 
mode The flutter modes use p-ro;r:un para:nHH": 
to contro surface osal.lanon 

5'\!:t? 

D\\'"ELL 

CO!\'TROL 

Sweeps COlltJ"OI surfare oscilJ.-,. 
non from ~ start tn:-uUi>~ 
to the stop freqllt'fK'. 

C.ontrol surface ~:ann L, 

random \clJ'Ylllg from l Hz t• 
the stop freq~-- TJM.. ~an 
freql.ml!CY IS blank. 

Control ~ oscillanon 
dwells at the presH Cnqum­
cy Stan and stop freq~ 
are blank. 

An exntauan program can be acc:omphshe-d on tht­
tail. outboard flap.. and inboard flap cxmtrol surfaces. 
Positions PITCH. ROLL. and YAW are inacm-e 

OFF C,onuol surfatt oot d~­
e<L 

NORT'HtoP/ MCAIR 'ff•23A 
COMPEffl'IONSENSmVE 
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TAIL 

IBF 

PHASE 

Li •c lhSSIFIED 
NOfl'HIOP/ MCAII YF-23A 
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Flutter program nm on tail 
concrol surfru:es 

flutter program nm on out­
board flap a:mtro swfaces 

flutter program nm OD 

mooara flap amtrol surfaces. 

OPERATION BU'ITO~S 

The desigmned mnuol sutfatES can be osallated 
s:ym:memc:ally or ~--mmetncally 

The operation button labeled R~- starts the 
selected program on the desgnai:ed surfares '"1th a 
STinmetncal w. asymmet:ncal pnase :-he buuon 
b.beled ABORT can be used to abort a TWl The ilut­
te excuer conao! writ power switch or the suck 
paddle switch could also be Wied to abort a run. 
When the paddle SWTtcb 1S used to abort a TUn. the 
paddle must be bad until the abort bu.wm is p:essed 
or the ~ S1'<"tt:Ch is wrned to OFF. 

1.122 

Left and right control sur­
faces are oscillated IBO 
c~ out of phase 

Left and ~t canttOI sur­
faces are osciliateo m ph~ 
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(1] ARMAMENT SYSTEM 
7he armamenr system c:ons:ist.s of an internal mJ.S.St?e 
carnage ~"Stem and pn,ns:ons for an internally 
mowu.ed gun The am:raft can carry AIY-120A 
A .. \fR~A ... \t and bas pl'OVlSlOnS to c:any the AThf-9 

, Sidewtnde-1 m.tSSire The 5l0n!!S management sy5-
tem ts part of the avionu:s system dedicated to weap­
ons Sl.atus and employmenL The stores management 
system amtrols the weapons bay doors and wea,pans 
firing. A consent signal &om the ,~, indicating 
adequate hydraulic pressure. is necessary for the 
st:ores management system to open d05e 1'ellpOtl bay 
doors and fire weapons. The armament S)'5tem des­
cn.bed is the ccnfigur.mon aft.er the weapons integra­
bon enbancement. ~ hardware Cl.t?lt m:n be 
mstal.led and ..-e-apoo switches desc:n'"bed may not be 
funroonaJ pnor to tne enbam:ement 

I""'TER.."-AL WE.A.PO~S CARRIAGE SYSTD1 

:bf:- tnterna1 ~pons ~ sy51em consists of the 
weaporu; bay msen. ad,-am:ec tecb.no!ogy launcliens•. 
lnf:- dam" launch a:ssembh·. am, the ..-ea_oon.s baT 
door.;: ami dm-e IILll>CllalllS!ll Each hydraulically 
po-a"ef'E;O door ~ mecharucaUy lmbd 10 an airflo..­
~ler The ~ er exten~ six mclie:: belou- the 
mottlhne when d.~-ed 

W eapons Bay Insert 

-:-he w-eapons bay in:sen su~ th!:-~ 
technotogy launcher and a mod.died L..--\r-100 far 
capm""e ~ of an Anl-120.:\. The platform.. 
suspended at an outward angle of l 7 degrees. im-pans 
a dow-n and out ttaJECU):Y to nnss:iles e)f!Cted by the 
launcher 

Advanced Technology Launcher 

The efecrrua0y attuated. bydrauhcalJy powaed 
ath-anced cedmologr laundier has the capability to 
ej€-ct hunch ~ The launcher consists of a 
launcher m«:banism and the hydraulic JJCJWff unit. 
The b,"Chaulic cxmuol unit mes two aa:umulators 
that an cbarg-ed by the ain:ra:ft hydraulic S)'Stem 

after- gear retracaon. The programmable armament 
control set ~es the control input to the h}-dra.u-
1.ac urut to extend or retract a hnk.age arm. Semcus 
IDOllltontl& a!XUIDulator ~ . Jaun--Jter position. 
door posmon. and confirmation of ejecban pnmde 
the piog, arornable armament control set with 
infonnation to initiate various aequem:es. After the 
missile i! laundled.. the launcher automatically 
retracts. If the missile is h~ the laundl.ff remains 
in the enmded position. 

The advanced techoolog_v launcher eJeCIS the ADI­
AJY .. }20A by releasing the missile at the end of the 
launcher linkage arm atens1an stroke The ~ 
is aligned 4.5 degrees nose d(JT,q\ on relea...:::e •·nh a 
shgtn D09e do:.o &l?Omenw:m.. 

The launcher al8o has pr'OY1Sions to rail lau:nc.b t\01-
9 rnisstles with the JD:Sta!JatH10 of an :...-\l" .u.; 
launcher. 

Door Launch >nem!>ly 

Struc:turaJ pI\riisions are included to mount a weap­
ons bay door launch assembly for AIM-9 ca:mag£- and 
releme. 

GUN SYSTEM 

Pr<MSicms are indt!ded for a M61..tj 2Umm g:ath.ni! 
gun m the right stde af th:e ~ Blank strUC1ur­
aJ doors repw:e the ~ doors and ~. 
deflector. 

~IL"'T SY~J co~,-aoLS A..'\"D 
DISPLAYS 

Armament Control PaneJ 

The armament m cu:rol panel 16.g:ure, I-';.! ~ t.h~ 
IE""er-loclted toggle ~rm~ for selenm~ and artn-:1~­
i.ng armament system .functions 

¼..\STER ARM SWITCH 

The two-position. l~-locked to S.-\FE master arm 
s,ntdi.. controls electrical a:rmament bus~ for all 
weapons firing-1aunch:release S1gna}s 

ARM • Ptorides electncal po'l"er 

SAFE 

for weapons ~ Gun 
cross appears on the Ht. J . 

• Powers wea:pan launch ton· 
trol cim.nlS and ennh!~ 
seno C1011troller aper.mun 
to open dose w.eapous bay 
doors.. 

• Removes power from lht­
•NpOD launch control ar­
cuits and inhibits Sll!f"\'O 

controlles- operations. 
• Beuw ras gun crass from 

HUD. 

VtL.o\POS:S BAY DOOR SPEED S\\1TCB 

'Jbe three p= -ii ic 11 wap00S bay door speed swiu:h 
Med:I one oi three opening and dosing speeds for 
the wee.pons bay doors. The swnch is Iner-Jocked in 
ead:a position. Ua oC the high speed lNOlillt aoo 

NOlmlaOP/MCAJR YF-23A 
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ARMAMENT CONTROL AND SAFETY PANELS 

@ @ 

-- ~-

· - MS"B -
:Z. a,.T ~ 

- .. 

i 
I 

L -
firw• 1-n 

mednrm speed . t:.D ~ are no:malh· inhibned =--oru 1 The bay door SW1tcb ~ rro· 
~ unless the ~ f:-!' 

arm swndJ is set to .-\R.\I 
on the ground 

~Om! 
•norm.al• 

MED 

SLOW 

DOOR S\\1TCB 

:>oars open or dose m .! I sec­
onds l"sed for auromauc 
launcner door sequencing 
.-\.01-120_~ bundl 

.Doors open or dose m 5 sec­
onds 

~ open or dose m 10 sec­
onds Pnmarily for ground 
use. 

The two-posiUOD door SW1tcb enables the throttle 
swttc:h to open and close Ult! armament bay doors 
'C"lthou:t ~ .-e.apoos. The 5'A"'ltci:I rs le'Ter-loc:ked 
in each pagnon This s-«ttcb rs inope1 am-e wnil 
completion of weapons mt~ en.b•nc•menr . 

ALT Proondes po,n!'r to the bey 
door switch on the left throt­
tle gn.p wnh the master arm 
swttc:h in SAFE. 

Armament Safety <h-erride Switch 

The rwo-posttion armament safety c,. et I id"" swuc.h 1: 

used to cxe11tde the armament safety mterioch: 
when thl" a.ua-aft is on the ground The s,incch is 

901.enmd-held in OVE'RRTDF until elearialJ pow-er ~ 
N!IDO\-ed. the Limoing gear handle ss raised. or tn ... 
switch JS manually placed in SAFE. 

SAFE 

O\r:mr:nE 

. • mmaJ ground safety 1DlE'f • 

kdts far the armament sy,... 
tem apply. 

Bypawes the groand saf~ , 
Ul.tetloc:b. 

Throttle - Armament Control 

\\"EAPOS SELECT sWl lt;H 

The thffe pomtioo ~ --=t slide SWltcb on the 
right chrottle (-Throttles.this WUODJ -.cts the 
type of weapon to be employed. The forward posinon 

Rlects the AIM-120A medium ~ missile t:MR.\! • . 
the center position 9eled:s the Anl-9 or short ~ 

NOnH•OP/MCAm YJ-23A 
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range nusstle 1SR! ! ,. and the aft position selects the 
pm \ lf installed I . 

BAY DOOR SWITCH 

T"ne uu-ee-posuon. sp.::mg-ioaded to cent.er pos1tion 

bay door s,qtch.. on the ouu:ioard side of the left 
throttle. 1see Throttles. this secoon • ~tions the 
armament bay doors 

Center 

Closes bay doors if the 
launcher lS in the retrac:ted 
posmon 

Off. o:r ne-.:.tral pos1uon. 

Down Opens ba~ doo!s 

Control Stick - Armament Control 

WE.-\PO~S R~ ;-~E Bl-:-70:,.; 

7h!" conaro: ~ v-eapon re.ea.~ button 1aunche5 the 
seteeted ausstle wnn the ~"Stem armed and puts an 
E"-ent marit_er on the EL-0 for-~ 

Gl~TIUGGER 

~e conuol snck ~r bas r'lll'O det~ :-he first 
drtent start$ tnE- EL "D camera ana put~ an e,.-enr 
ma.rt.er on tm- r.:-:> ~ recorduu:: -:-he second 
deten1 ~ the ¥Ull •u· UEtalled -

AlnlA.'\!E\"T DISPLAYS 

The YPC:> sh~ the ~ status and the settmg 

of eacn armament S):tem conrrol. 

Armament Control Disp~- - Al}L,1.1.20A 

rne annamern emurof display ~ 1-73• is 
select.ed oy the pushbuw:m labeled ARM:" on tb.e 
. fi>C"D menu 1ne mfo.rmation appea.--m& on the dis­
play ,-anes ~ to th-e saNUon af weapons 
•poguon of the 'lll""eapom select swnch• The di:,~· 
wt.th AW-120A. mlS6iie selected is desc:nbed. The 
AD1~9 oussde and gun are not CO\ eted. 

tiga:re !hows a typical ~- -.ith !EJ selected. 
The legend 12Q~ indiC3tes ~ m.JSSile loaded. The 
legend STBY. belo-r the legend 120A mdu::a.tes power 
bas been apph~ to the DllSSlle A baxed RDY in this 
field indn::ates che \'"MS has ~l armament c:onsems 
and missile as armed and ream- to be fired_ A blank 
indicates uussile laund:ied.. A legend D below the 
legend STBY mdiau:es a dummy ~e.. The legend 
HU . ."G tn the field indicates a hung missile during 
tM firing sequam: T1lt> legend ~ AR.\1 or 
~ S.:U-t reflect the posmon of the masrer 
arm.switch. 

The legend ~1 SELECTED. SIDI SELEc:'ED. or 
GlDi SELECTED indx:ate5 the posJtlOD of the weap-
on select svntch. • 

Entries under legend STATCS reflect posmon of 
-.raapons bay doors and launcher The posmon of tM 
doors are indic:auid by the legend DOORS CL-OSED 
or DOORS OPEN. Launcher Slatus is :_'l;C'Iffi 
00'\\X :::....'l;CHR STOWED, or L'iCHB READY 
1Launcb.er accumulator pressure. T01ume.. and • 
tempenture are sati:s:factory for ttiec:t lau:ndi •· • 
L °'\CHR XXXX ind.ion.es a transn10n. 

The legend SPEED NORM. SPEED MED. or SPEED 
LOW indicate the posuicm of the bay ~ s-«1tch 
The legend DOOR MODE XORM or DOOR .~ODE 
ALT in-:iicat-e the door mode SWl1Cb po:s1tton 

Missile Laun.ch -AIM-120A 

With ~ selectl!d. alternately ~ th~ 
pushbutton adjaant to the wee.poo dispta~· ~ 
n! P\\""R turns AThl-12UA telemetry on oif 
7elemeay on is indicated by a box around n l PWR 

Either a manual or an aut:o launch can be perform€d 
Aiming is accomplished,~- by plaang the largs't 

.-\thin the &-0 target designaoon crd.e 

!,1A.,liAL L~L-XCH 

The doors are opened ~ - pressmg ~ ba~ door 
swm:b to the down topen• pu:nuou \\lren the door.:c 
are open. master arm s-«ncb AlBL and faundJ condi­
nons satisfied. the lttend S7BY chan.es to ROY 
:'he door and lau:odl~ staIUS md.lca~ doors open 
and laum:her ~ - The weapons release button 
releases thP rniss:ile A successful ejecnon of the mis­

sile is mdicated by the legend ROY gomg bl.arul and 
the launcher tttnu:ung. The doors are dosed ~ · 
raism.g the ~ - door switch to the up •~ J-'O:'Tt10'n 

Al"'TOYATIC L ~lJKC".rl 

W-rth the system armed legend RDY appea:rs1. thf' 
wea:pons release butum starts the autnmaac lau:ndi 
aaquence.. The doors apm and t:hiP ltno:,mpr ext~ 
e,ecting the missile. After the missile is launc::b?'.i. 
the laUJJdler retracts. th~ doors dme. and the ~ 
RDY goes blank. If the rnissile is bu.Dfr the launcner 
and doar:s remain en.ended. and ~ legend Hl-SG 
appears below RDY. 

ARMAMENT SYS"l'BM CAtmON 

The a"D•ment system has one caution. 

ABMT W eap:ms bay doors. spoilers. or 
t MPCDJ launcher not m ~ mrnrnann­

ed posuion. 

NORTHROP/ MC.Ag YF-23A 
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TABLE OF CONTENTS 
PREP.~.\ TIOX FOR FLIGHT 
~tERJOR DiSP='..CTIOX 
C\-:ER.lOR D:SPEc:1O~ 
POWERO.· 
BEFORE ST..-\RTC\G B'G~tS 
n-rER..".AL AIR START 
CROSS~J FED S7.-\RT 
BEFORE T . .\.'u 
":'AXI 
BEFORE TAKEOFF 
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LEVE!.. OFF CRl. "l.SE 
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PREFLIGHT CHECK 

l Aircraft Forms - Check. 

P.-\GE 
:?-1 
~-1 
?-:! 
2-3 
!~ 
? -_...., 
2-6 
2-6 
,2. -

2., 
? ---. 

PREPARATION FOR FLIGHT 
TAKEOFF AND I..A1'"1>1NG DATA CARD Check. form for aircraft stat\15 and mea.._q,. 

If the takeoff dista.oce eueeds 5() pen:ent of tM 
available nm-.ray. th~ takeoff and landing data card 
in the Aircre-w Checklist should be cmnpleted. 

WEIGHT.AND BALANCE 

For weight and balant'e information refer m DD fonn 
365--4 tFOirn. F t. the FOLD. and TO l-IB40 

2. Tabofr and Landing Data - Compute. 

EXTERIOR INSPECTION 

• Check general amdition of aircraft 
• Aircraft exterior should be checked for 

abnormalines that could affect flight t e g. cracks 

NOl1H.OP/MCAlt YF•23A 
COMPITfflON SENSJ11VE 

UNCLASSIFIED 



· NTM 1F-23('()A-l UN CLASSlrlED 
NORl'MIOP/MCAll Yf•23A 
COMPETITION SENSITIVE 

OT lea.ks I. Aa:ess panels could be open for after 
s:art serno.ng or prefhght CI1-acks. Check all 
sensors t Ptt.ot tubes t2 _ and au- data pons 5 . 
and tot.al au- temperature t2 1. Chee,. doors and 
panels c:!Dsed and fastened Check ures for cond1-
uon and mflaa_on.. Check gear SUU1S for e:nen­
fflm.. gMr pim (3) and canopy pm rem<JY"ed. 

• Check ground safety switth safe. Ground safetv 
swi:a::b in right mam gear wheel disables the em~­
geocy power uni~ when imtallecl 

BEFORE E?.-raR.ING COCKPIT 

L Canopy - Full open. 
E.nema} canopy switch OD left side of nose­
wheel well must. be heJd in OP~ posrtlOD 

unnl ca.aopy IS cmnpletely open 

2- Canopy Indicator - :,;01 fired. 
If ga}- cap and om~ ~--mg are expc:sec. 
Dll ua tor bas fued. 

3 Canopy Jemson Saf~ty Pin - R.em~-ed 

4 E",ecoon Seat 
Check all seat aauatar pms ~-e:i_ 

a t.JeCUOO Hand.le Safe~y ~--er - ~ up• 

b Safety Pms •2 - Rem~ 

C Seal Kit Sef~or - Al"':°0 

d Radro Beacon Selector -Al-:-0 

e. Resttamt E:nergency P.elease l-=.andle -
Down 

f Bane:ry v.-~ - ~ o red shov.-mg. 

E Seat Rose Quidt Thsronnec:t Cou~ -
Check secure 

h Shoulder Strap:= - ChP"'J... 

1. ~ - OX}'gt!D Boule Pressure -
Chttk. 

j . Pit.at Tubes - Check_ 

kc Seat and. Canopy Interconnect Lanvard -
Secure and safety wired_ • 

. 
INTERIOR INSPECTION 
A thorough cockpit interior preflight shall be au:om­
pbshed before each O.ight. Switch position.s desjgnat­
ed AS REQUIRED indica.te switch or amtrol p,s:irion 
ma~· 'nlJ1-". 

Life Support Equipment 

L Harness And Personal Equipment Leads -
Connected. 
Attach pa.ra:chuie riser st:.raps to harness fit­
tmgs Artadi SW"\,val lat. Secure and adjust 
lap belL Connect m:yge:.. jerkm,helmet cool­
ing. anti-G suit and COIDJJ'IUDIC8QQn leads 
Chedt operation of shoulder harness loc:km& 
meebantsm. 

Left Con.sole 

L Armament Safety o.erride - SAFE. 

2. Anti-G Switc::b - NORMAL. 

3 

4 

Intercom Panel 

a. !'--lode 4 Code - A5 required 

b !'--tocie 4 Reply- As requi.rerl 

c.. IIT '\faster - _ ·o~L 

d Mode 4 Crypto - ~O~l 

e !ntercmn - OS. 

r 1..zIT Antenna - As required-

g Intercom Volume - As required 

h TACA"- Volume - .As required 

\~iS Test: Panel 

a- flaps-"BLC Switches 13 1 - FRZ. 

b Flaps Enable S-a-iu::b - BLC A9. 

c. Air Data - ~ORM.. 

d. I ea cling Edge Flaps - As requued 

e. Armament Gas Ingestion - NORlL 

f. BLC Accelerate - !\Olnl 

g. PW-SORM. 

h. INS - NORM. 

i. BLC Select - NORM. 

j. FECO - STICK. 

k- ISMJVSM - NOIW. 

5. AP\: - OFF. 

6. EPU - OFF-

7. Flight Test Fmrl:inn•J Cont:ral Panel - See 
data card. 

N0nHROP/MCAIR YJ.23A 
COMPETtnON SIHSfflVE 

UNCLASSIFIED 

• 

• 

• 
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UNCLASSIFIED 
NORTHl:OP/MCAlt YF-23A 
COM.PE1TT10N SENSITIVE 

NTM 1F-23(Y)A-1 

6.. \~ Conu-ols 

9 

IO 

u 
12.. 

13 

1;; 

15 

16 

1: 

a. Gaia Enable - OFF 

b. TakeoffTnm Button - Cp 

c. Fixed Gain - OFF 

d. \TI -OFF. 

e. VMS BIT Cm9eDt - OFF. 

r. Flap Emergency - 'SOHM.. 

g. Fbgfu Control O."'eCride - OFF. gwud 
dosed. 

h. Yaw Trim - OIT. 

i ~S l:!'\G Reset Switch - OFF 

Weapons Camera - Off 

\ -,deo Control System s.-nch - Off 

Air Refueling Switch - CLOSE 

Throttles - OFF 

Weapons Bay Door S.-uc:b - Center 

Speedlr.akeS\rjtcll-For,rarc_ 

Enpne _!oc_e 1..e"-e.r - co~,­
Thronle F ricnon - Set. 

1....tghE - Set 

a lnten0r Lights Test S.-itcb - Off. 

b Anumlhs:ion 1.J.?it - OX. 

JS. Grounc Pa,,,.er Panel Switches l4 , - AUTO. 

19. Brake Central S,otch - MEca 

20. Anrimd - SOR.\L 

21. Canopy Jettison~ - f'orr.mi. 

InstrumentPanel 

1. !Anding Gear Emetgan..y uten:mm - "Sorm. 
guard dolled. 

2. Braki!S'"!\""WS Ema1¢Ay Control - 'SORM. 

3. Bay Speed Switch - SLOW. 

4. [l] Door Mode - NOJill. 

5. !ttaster Ann - SAFE. 

6. Landmg Gear Handle - DX. 

i . Fr:re Pushbuttrm ,a, - OuL not dept 

S. Fi.re Exungwsher Dl5Charge Switch - OFF. 

9. l"PFR0!\1 ConttOI 

a Radio \" olume C-onttols t 2 t - As reqwred-

10 El."D 

a. Brightness Knob - Off. 

b. Dedurter Switch - As desred. 

c. Ht.I) lntensny - DAY. 

ll. Standby Flight Display Selec:tar - L 

Ri,gbl Console 

L ElectricaJ Panel 

a. ~ (L and R> - OS. 

b. Em:ergeney Generator Switch - OX 

c \"YS Ban.enes 2, - OFF 

d. ~ Battery - OFT 

e l."tility Batter)· - OIT 

2. Oxygen Regulator 

a. Jerkm Swtt.cb - OFF 

b. Oxygen Supply - OFF 

c. Oxygen Switcn - ~OR.:\l 

d. OxygmPow-er-OIT 

3. ECSP~I 

a. ECS !Jode -Ali'O 

b. Temperature Control - As reqmre:i 

c. Cabin Pressure - R.~ Dl "MP 

d. Ami-Ice Pilot Heat - A.t."TO. 

e. Bleed Axr Conu-ol - BOTH. 

4. Defogubin Air Lever - CABD- AIR 

5. c,;s Selector - OFF. 

6. Jedan Tbermal Ccmtrol - OFF. 

7. Utffin Light - Stowed. 
Se.t PJWft' mode and fill 9d& mrs as req~ 
Tum volume control full dues• ae 

8. KY-58 Panel - Set. 

POWER ON 
1. F.,,xm:na) C-oofing Air - Caonec!ed. 

2. ExtemaJ Elec:aical PO'll'ff - Connected 

3. Utility Battery - EXT PWB 12 seconds 1• then 
ON. 

NOflKIOP/MCAm Tf•2U 
00MPEffl'ION SIHSfflY'E 

UNClASSIFIED 



. NTM 1F-2~A- 1 CLASS IFIED 
NORTHtO .. / MCAJlt YJ-23A 
COMPnfflON SENSITIV( 

4 Emergency Batt~ - OS 

5 \ ~15 Bau.enes 2 - ON 

o Ground ?ewer Panel 5"'"1~ 

a ~!PDP -OS 

b Switch 1 - B OS 

c. CC-OS 

d Swiu:h 2 - OX. 

7. ~IPCD 21 - On 
Venfy cauuon a~ TTERY does not appear 

Hl,"D- On 
Set bngbmess knob to and posltlOn 

9 Radios 21 - On 

10. IF'F - OS. modes as reqwred 
IFF must be on 'K"TUl one mode m.umnum• 
selected to complete . .\l7'0 B:7 ch~ 

ll TACA.'I: - OS. !'et .l\!' requ:red 

!2 BwJt-ln 7£St 
ApptOXJmat~· e!g:bt seconds after a""lQDJcs are 
powered .JP.. faxse fat.lures appear on tnt- 6:7 
rusp!ay-

• MPDPA6A 
• MPDP B6A 
• ~!PDP A6B 
• .!P!)P 563 
• i.. FEED 
• R FEE> 

The L FED R FEED false r~u:re dear 
dunng the Ii.re! 20"«' pomon of t.hE- an~ 
automanc BIT 

a ~IPc:> ?,~T. BIT. Al."70 Bunons -
Press 

b Wan - 2 mmuteS 
After AU-TO BIT is complete tapprmi­
mately 2 mmwes,. note rerults. 

c MAD.1. AUDIT. CC. RESET Buttons -
pres5s 

To reses the MPDP. select A UDI:7 and 
step to the CC opucm from the mamt@­
n.ance chsp1ay and press the button labeled 
RESET. 

13. lntercmnm - Check. 
Establish cmnmun.u:aoons w-i"tb ground cre,ir. 

14. S~· Flight Display - Test. then L 
Rotate Selector to test pomtion. Check test 
format for rn'S'Slllg ~ts or indicators. 

15 D'S 
Accomplish a &)tOWmpass or a stored align­
cienL Do not fflO\>'e the aucraft dt:ring ISS 
~enL All:tt appn111matl!:fy 60 $K'OOd 
c.elay. ~O TAXI chsappes.rs &om H\,"l) GC 
qu.&!lty nu.menc appears nen to GC on Ht.~ 
Quabty number decreases to bet •een l 2 and 
0 i Ahgnm1!1lt ~ complete when GC OK ~ 
dtsp'.ayed on Hl.7) (apprmimately four min­
utes,. 

a.. Selector - AUGN-GCISTOR£ 

b LrC Present Position - Cbec:k. 
Select pn!Sl!'Dt posuxm and updatc­
submenu OD UFC. Enter or venfy present 
?(ISIDOD a>ordmates. Select ISS Data 
Source .:Lc-tensk appears next. to ~s 

16 Ht:--o n ,1mg 

a lTC PP And TITL Buwm.s - P~ 
Select HL'"D titling submenu from present 
pos1uon menu on lTC 

b Data - Enter f,e. data c:ud , 
Enter montn. day. year. DlJSSlO:l num~r. 
and am:raft numbe!' 

c \-tdeo S)'Stem Control Switch - . !PC:) 
bold 10 secon1is . then OFF 

l, l : C Fhght Daus 
Enter test card data on l"'FC menus 

a Bingo Fuel - . .\s required 

b Q!\"H - Enter. 

C En"Yelope Data - Enter 
See fbght test card. Enter caltbra ted air 
speed. Yach number. angle of anaa... 
angle of sideshp. aircraft wetght. CG. G. 
and aft CG data. 

d. Weigbl and CG Data - LGed and Tftlfy. 
To load weight and CG data into rM Tetu­
de manapment cmnputen, simultane-­
~ press control stick trigger to ,eamd 
detent and 9elect VMS BIT CD09Ptlt. Veri­
fy the calndared CG OD the standby flight 
dlsplay. 

~ Xavigation Steer Paint Data - Enter 

1 Interior Lights Test Switch - Test. 
En.sure all warning and cauaon hghts come 
an. 

NOlnHIOP/MCAD T1-23A 
COMPfTTTION SIHSmvE 

UNCLASSIFIED 
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UNCI ASSIFIED 
NOl'THIOP/MCAIR Yf-23A 
COMP£ffll0 N SENSmvt 

NTM 1 F-23(Y)A~ 1 

BEFORE STARTING ENGINES 
1w~~G I 

\\-nh engmes running and withou:t propel' 

ear protectJOD. physical in.f1111· and bearing 
loss 0!Ul oo:ur ·wear muunum ear protee­
tion po!IL!ible. Wear ear plugs .in addition to 

pilot b.elmet. 

L Danger Areas Fore and Aft - Clear. 
Air mtak.e danger area is from 5 feet aft of 
the mtake. out 25 feet to the side. and a 25 
foot arc m front. For aft danger areas. See 

engmes 9eCOOll I or sy5temS safety supplement 
to Sea.ran \-

2. F'II'E' Guard - PostEd 

3 I!\S Selecror - . .\s reqwred 
After S'U!rESSfuJ a.iJp.menr •CC Oli. displayed 
on :::il:D .. setect :SA\·. If s:ored altgnment is 
ptanned. sel~ OIT 

4 Fire w~ - Test 
Check the IE'ft and net en.ant> fin-. and APC 
tire ..-am.ing lights come ~ L!stm for Vtm:e 

~ 

5 Bfe.ed Arr Conrrol - C~e OFF. then BOTii 
L •R• BL.ED minsones ~ out 

6 XPC:::> ~e Ihsplay - Select and record 
~forutor engine paramete-r.. on right YPCD 

a \-Kieo System Control Switch - MPCD 

b. RCD Bunon - Press. 

7 flight Test Data l!ode - DATA 0~. 

S. Throttles - M.~"\.. then Off. 
Sio,m· advance throttles indmdualh- from 
OFF - to IDLE to !.1.-.\X to OFF • Venn· 
telemetr;. -

EXTERNAL AIR START 
Engines can be started using an enema.I air aource.. 
aosdieed air from an openwng engine.. or the APt: 
ltf installed•. Elecaical power can be supplied by an 
external electrical source or the utilitT banen-. 
?tlonitor mgine paramet~ on stand.by flight display. 
The right engine is normally started first to chec:k. for 
proper utility ~,:lraulic presaure nwtings The right 
utilin- ln-draulic is .. ..-;_ .. ~ .. ~ 100 PSI . . pressure ""¥>'-'~-· 

lower than die left side. ' • 

To a~ the potential af foreign object damage. 
extemal electrical and external rooting m are .. 

normally disam.netted after rbe right engine 15 

suned. 

FOT engine st:an parameters. abort engine start 

cnte.na. and sequence of engine SUU"t. see ~ 
Section L 

If enginP does not light off within limits. abort start. 
and motor the engine lif requi:redt. 

1- Ext:ernal StartlJ::8 Au - On 
C.oordina1e with crew chief 

2. Engine Crank - R.. 

3. Right Throttle - IDLE.. 
At app!opriate RPM OT time. lift fi.n2'er hfl 
a.mi push 1hrottle fot«lild to the idlt> ~ni,>Q 

4. Engine Indications - Check. 
C'neck ~-draubc pressure 

5. V~!S~G - RESET. 

6 Caunon R GE); - Check our 

, Oxygen ~fonitor Test Button - P!"l':'= ;u:d 

hold 
Check warning light OXY a.ad ma.."'fer cau1wt: 
light come on within 15 ~tis Jf:hr shnuld 
go out within 1 minute after relea...cing bu:ton 

6. Oxygen ~'Ulator 

a. Jerkin S-itcb - As reqwred 
If a jerkin ts, oat ..-om. the ~ regula­
tor jerkin S111tch shall be m O IT IJ a 
jerkin is ,rum. the jerkin Sliloltcb must bi,, 

O:S to t:est the jerlan system am! to p:n.► 
vide G-biased pressures. 

b. Oxygen Supply - ON. 

c. Oxygen P(nlff - 100'.. then SOID! 
Check inaeased p: essure in ~ ~k 
while SW'llC:h lS in 100'"'.,._ 

d. Flow 1ndicatar - Check. 
Take a few deep breaths and check Oo.­
indicator Oashes an and off co indicate an 
w:ygeu flow. Hald breath and indicator 
light rem•in• out. 

e. Ozygen Switc:b - TEST CboldJ. 
Check mask seal apimt the ~ 
preasure. If the jertin is wom. the ,erian. 
belmet bladder. and the anti-G sun mfiale. 

C. Oxygen Switch - EMERG. then ~OR..\f 
Check inaeeed pressure while the ~ch 
ismEMERG. 

NOfflllOPJMCAm YF•23A 
COIIPETfflON SENSITIVI 

UNCLASSIFIED 



• NTM 1 F-23(Y)A-1 UNCLASSIFIED 
Noan-110,1MCAJR YF-23A 
COMPETTTION SENSmvt 

9 Enernal CooJmg Air and Elettncal - Discon• 
nec:t. 
Cockpit. cooling auilow S'tOflS wml QlilOP.\. is 
dosed. 

10 Cabm Presrure Switdl - :SO~ 

See CROSSBLEED START for left engice start. 
or: 

U Engine Crank - L 

12. Left Throttle - OLE.. 
At appropriate RPM or wne. lift finger lift 
and push throttle forward to the idle posnion. 

l3. Engine lndieation.s - Check.. 
Check hydraulic pressures. 

14 VMSD;G - RESE'7 

!5 Enema] Startm,g Air - Oft 

CROSSBLEED START 

For crossbleed stan. the operaung enpne ~ 
required to be abo-.-e tdle RP~l Ensure all 
pet 50llllel are dear. both £Off and aft '3f the 
auaaft 

I Bleed AtT Com:rol - BO:-H 

2. Opennng Engme - P..P~I as required. 

3. Engine Crank - Op;,osite side from operating 
engme. 

4 Thronle - IDLE. 
At appropriate P..P~J ar tune.. lift f:nger bJl 
and push throttle fwward to the idle po~nmn 
t· se the appropnate engine speaficaoons 

5. E.ngin~ ~ - Ch«k.. 
Check hydraulic pressures. 

6. Engine Crank - Check OFT. 

7. VMS ~G - RESET. 

8. Both Throttles - IDLE. 

BEFORE TAXI 
l. Both GeneratorS - Chedt On. 

Check ca_wioDs L Clo GB OUL 

2. Right Generator Switch - OIT. RESET. then 
OS. 
Cycle the right generator to oD: then reset to 
venf}· the left generamr accepB the electncal 

load. Both ltPCD will go dark af eleancal 
load is not aa:epted. 

3 Jerkin Tbemw Conttol~ As requited. 
If used. the temperature selector should be sec 
out of OFF to a com.fortable &emperature 

Check lighted legends NO FLOW and ~OP 
are off. 

4.. Flight Test Data Button - DATA OFF. 

5. !dPCD Recorder 

a.. Video Control System S,ritcb - OFF. 

b. RCD Button - Press. 

6. Canopy - As required.. 

i . .An.t:i-G Suit: Valve - TFST. 
:\ntl-G suit in.Oates. If a jerkin is worn and 
the oxygen regulator jerkin swnch ts m 0~. 
the_JerkmiDOates. 

6.. \'MS BIT- Complete. 
Reset \~1SUG to dear cautmns. then 
S1IDulta.neoush· hwd \'MS BIT consent sq1co 
in CO~SD.-f and press MPCD \~ts BIT bu:t­
ton and release. \~ BIT runs for appran­
mately 20 seconds. Check ~S BIT daspla'"" 
for test results. Confum with the flight test 
drrea.o:r that the air data system romp!~ 
and passed IBIT. \~~G reset. as 
n-qmred.. 

9 Speed Brake Switch - Forward 

10 fbght Controls and Trim 

a Flighr Test Data Butt.on - DATA 0~ 
Wait 15 seconds after legend DATA 0~ 
c:ome6 an. 

b 7akeoffTrim Button -Press. 
Press button and hold until bght in button 
com_eson. 

C. Trim - C,-de in each ui:s. 

d Takeoff'Trim Button - Preas. 
Press button and hold amil light in battnn 
c:om_es on. 

e. Flight Cam:rols - Cyde. 
Check with ground crew that flight am­
trob are dear. Mme ,6.ight canttol stidt 
alowty through all three ms. 

t Flight Test Data Buttm - DATA OFF. 

lL YPCD <L and R• - Program. 
Check fuel and armament djspla:ys. Selett 
desirei displays for tabofL 

NORTHIOP/MCAra YJ.23A 
COMPmTION SENSfflVt 

UNClASSIFIED 
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UNCLASSIFIED 
NOl11ftOP/MCAlt Yf•23A 
COMPEllTION SENSmvE 

NTM 1 F-23(\')A-1 

I:!.. ~rArm-A!Bt 

13. (l) Bay Speed Swuch - SLOW. 

J.;_ (I) Weapons Bay JOO:S - Close 
Confirm ..,th ground ~ that the area is 
dear oefo:re dosmg weapons bay doors. Crew 
chief must simult..a.neOU'!iy bold ground .-e.ap­
ons bey door .sw1tch t.0 CLOSE-

15 Mastu A.~ - SAF:t. 

16. Flaps - oowx. 
l'i. INS Swnoh - NAV. 

18.. Wheel C"rux:ks - RemO'\"Ed. 

TAXI 
. .\s the at.raait ~ to tm>'\"I!. app-.y brakes lO check 
operanon. Check OQ!e=neel sreenng m oolb dttec­
trons. Dunng bea,)· gross ,;reight operallO'llS. make 
all tUm.5 at the m1rumum pracod ~ 

l Br.ilt.es - 7est 

2 ~ose«ireel Steering - Check 
Press and hold nos;ew-heel s:een:ng bunon to 
check high ?.tn. release ro check low pm 
operauon ATOid abrupt ~eet su-enng 
mputs m high gam 

3 F11~t Insuument Indicaoons - Check. 
Obsen-e elecnontt' 851 and ADJ mdu:aoons 
for smooth m~-ement Check standby am­
twie mdK::ator 

BEFORE TAKEOFF 

: Takeoff Trim Button - Press. 
Hold takeoff tnm banon pi essed until light 
~ on Light goes out 3 St"C.OD.d.s after but­
lOll IS released 

2. EPt: Swtu:h tground 9er'\'ll:e pan.eh - ARM. 
Confirm wnh ground ~ that the EPU 
switch in the right gear ,rell is m Am! to ena~ 
hie EP{_: operation dunng flight. 

3 EPl" S..-.tdl - Al"TO. 
After ground crew is dear of right gear well. 
plm:e switch to Al"'TO to enable EPU during 
flight. 

4. Engine Mode l.,e\-er- CO.?'\V. 

5. Ejec:non Safety ~ - . .\JNED tdownl. 

6 Warn.mg And CaullOll l..Ights - Check ouL 
Ch.eek wanung and rnasur caunon lights are 
out. Check !i.IPCD dear of cautions. 

i Flight Te& Equipment - See data card. 
See fligbL test card. 

8. IFF - Aa nquirtd.. 
Set c:odes assigned Select a:ppropnaie modes 

TAKEOFF 
.Individually &en-'1lDCI! throttles and check IDSlnmmll 

ind:iau:ion:s. Same aircraft. creep could occar. When 
ready for mlreoff;, ffiell9e lrake9. and advanee UUOl· 

des to ~m. or MAX. as required. Monuor ~ 
instrumenas fer proper operanan.. 

t;se of high gain noeewbeel steering should be limit­
ed u, .ess than 15 knots. 

Du:mg tak~ control stick should remam m nHJ­
ttal posnion until desired rotaaon and tMD ~ 
aft to the normal st.op. Stop rotan0n at appron­
ma.tely 10 degrees pstch attitude and aik,.. 8ll'C'.r.lft to 
Ry off th~ nmwa~-

1 ~ L .~ B - Ch«k.. 
Advance eadl throttle and dll!d mt:.ttatton5 
Advanang ether L.nrottle beyond 2 J tr.n c-l 
cycles the 0:aps to the lakeoff posnon 

2 Brakes - Release 

3. Throttles - As required 

AFTER TAKEOFF/ CLIMB 
Retract ~ gear '«"hen a positive rate of chmb is 

-renfied by outS1de vtSUa.l cues. the '\"'l'l"tlC3l '-"i'!tKlt~· 

i:mm::a:mr". and iDcrea3mg almude. 

1. Landing Gear - a . 
2. Flaps - CP. 

3. 'l'hrouies - As reqwred. 

Above 8.000 feet MSL. 

(. Cabin Pr ca '11:-e - Otedt. 

LEVEL OFF/CRUISE 
Yoniwr aircraft sysiems openuiao throughc,ur th£' 
OighL Frequendy c:beck engine ~ - cabm 
pressure. a.od fuel quantity. 

1. QNH - :a.et a N!qui:red. 

2. ~-Check. 

NOnKtOP/MCAm YF-23A 
COMPE11110N SINSfflVE 

UN.ClASSIFIED 



NTM 1F•23{Y)A-1 UNCLASSIFIED 
NOrnt•OP/MCAtt Yf-23A 
COMP£TITION stNSmvt 

AIR REFUELING 
l ~laster Arm Swir.ch - SAFE... 

., Fuel Display - Select.. 

3. !IT- Off 
Tum 1FF off when three ?\~f from the tanker 

4. TACAr - REC. 

5. Air Refueling Switch - OPE:-l. 

6. Air Refueling ~-Advisory - A...\R RDY. 
Air refueling ready adTl!Ol'Y comes on when 
air refueling receptacle is open and system is 
ready. 

CO!\'TACT 

I Au- Refuehng Ready Adnsory - Out 
The atinsory goes out 6vl' seconds after boom 
lS~ 

2. fuel Quano~· - '.\lonnor 
Check selected tanks on the fuel disma,· a.re 
~ . . 

DISCO:\~"ECT 

Air Refwhng Disron.nect S-,tc-h - ~=' 

2 Arr Refueling P.eady Adnsory -A.-\!? ROY 
The atn"lSOly come5 on when boom disa:,n. 
necu.= 

POST AlR REFUELING 

l Au Refuehng S.-nch - CLOSE 

2. Fuel Display 

a CG - Check. 

b Fuel Quantity - Check. 

3 .:.d' and 7AC.~"\ - k Reqw:ed. 

DESCENT 
Before de9cent.. ptthea.t the canopy by moving the 
defog leYeT forward into the defog range.. 

l Weapons Bay Doors - Check dmed.. 

2.. !>laster Ann S-.ntcb - SAFE. 

3 Q~'R - Reset 
Reset to kx:al altimeter' setting. 

4 Fuel - Check. 
Check fuel quannty and dmnbu.tion.. 

5 Defog Lever - Forward. as required. 

BEFORE LANDING 
l. Approadt And Braking Speeds - Coxnpute.. 

2. Landing Gear - ox 
3. flaps - 00\\--X. 

4.. Speed Bnke Swiu:h - Fonrard. 

LANDING 
NORMAL LA1'1DING 

F1y final approach at 10 degrees angle of a.ttad: for 
all aircraft c:oniiguranons: a:mdrtions and 2-5 • 3 5 
degrees glide slope. Flare toach down at 10 degrees 
AOA (~10 knots below 6naJ approach speed and 
aummum sm.k rate.. Tail nnk.e as posg.ble af 
touchdown amrude exceeds 12.5 ~ a1 
toU.dr.iown.. 

CROSS WIND I..A1'"DING 

Fly :final approach with either crab or wmg to.- mro 
the .-ind but plan to touch ~ WI.thout crab_ 

LANDING ROLLOtrr 

Lower nose smoothly to runway 'lrit.hout Ol!Slt.atlcn 
After ~ l toueh-down.. smoothly apply full ~1 

sock 1nonnal detent I foT maximum ~ •c 
brakmg. maintain nosewheel on the run.-ay 

AFTER LANDING 
l. E°JeCUOD Safety Lever - I..oclt. tup, 

2. EPU - OFF. 
Turn EPG selec!O'r to OIT before ground 
a-ews approa.cb airaaft. 

3. IFF - As required.. 

4. Cockpit Pressure - Check. 
Prior to opening canopy. check the cockptt ~ 
depnaunzed. If the cockpit IS O\"'E!rp!"(5UJ • 

ized (o:r\1it ~ below field elevanon•. 
place cabin pw:we switch to DUMP 
Attempting to opm the canopy Yhile th£" 
mcspit is presarized coald cause damage OT 

lass of the canopy. 

5. Canopy - As required. 

SINGLE ENGINE TAXI 
Shuuing one engine down dmi:ng ian operaoons 
causes the left and right number 2 AC electncaJ 
bmes to drop off line. Elec:trical power to systems 

NOl'THROP/MCAa Y'F-.%M 
COMPETITION HNSfflVE 
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powered by the t'&"'O buses is last AdJUSt seat height 
pnor to engine snuu:io,,.,i .... o s.nut ~ eng,.ne ~u. 
fU"St pl.are the g,roeramr swttdl to OFT. Ulm reiard 
appUc:a.tr.e throttle to OFF 

ENGINE SHUTDOWN 

l ~S Selecto:" - OFF. 

2. HL"D - OFF 
Rotate bnghtness knob counterdockci:.e to 

OFF detent 

3. (1) Bay Speed S'tl"ltc:b - S,ow 

4 (J) Weapons Bay Doors - Open 
Confirm with ~ ~ that the area is 
deu before open.mg weapons ba~- doors 

5 External Lights - OIT 

o £Pl" - SA..rZ: p-oun~ se'!",_c-e pan~• 
Cor.Lnn w-::h p-:,-.nrl Cf'e''r t..'1-:lt tnt- E:?l" 
s-«1tm m the n!=ht ~ ..-ell ts m S . .;f'E 

After Lamimg Anonn:s B~E - 1..omplett: 
Comotete all a,"101Uc-:= ~em$ le5t~ befon• 
po-a-er dov-n 

9 &~ostlC Jata !h:m? 

a \")1S E-"\G Rese-t - ?.ZS!:7 aod ho!d 

10 Fu.el System f a.il~ Audu 
Fuel system failure data as lost after enpnt:­
shutc!owm 

a. B~ Button - ?ress 

b ~1AI!\'T Button - Pl'85 

c. AGD!T Buncn - Press 

cl n!C-~ - Select. 

e Fuel Failure BIT C5t - Select. enter 
Fuel faih.itt BIT locanon l.abeis ,,.....,: bE- pro­
~"lded by control room. 

IL \ ..-tdeo ControJ System S1"tch- OFT 

12 ExtemaJ ElectticaJ Power - Connected 

13 Cabin Pressure - R.~i :ll "')IP 
Open pamway for e'%ternaJ coobn~ au: l<' r nt­
a,"lOlm:S eqwpmeor bay 

i4 Canopy - O?~ 

15 7b.ro:tle :.eft Enpne - OFF 

16 External Cootmg .-\le - COl1Jl€'Ctt.-d 

. : Throttle ihght Engme - 0 ~ 

15- \ ">ts Batteffi:"$ 2 - OIT 
\')!S banenes should be rurned off pn"?" :o 
the unnlny battery to pt"P"etll ciL~ 

19 Emergency &tlety - OF: 

20 1.;·a1.uy Bane~· - OFF. 

21 .Enema) Electnc:J.) Po-«"ET - Off 

NORTHROP/MCAm YF-23A 
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- GENERAL 

: INTRODUCTION 
Ewex gettcf procedures are grouped under ground. 
takeoff: infhgh~ and larnbng eme:rgen:aes.. Do not. 
ouut normal procedure chec:khsla after a.cc:omplishing ' ema genq proc:edures. 

- WAR.""1:NG. CAtmO!'i. A.."'D ADVISORY 
, SIGNALS 

'I_his 5ect?On amt.ams an analysis of tilt" .-arnmg. cau­
bO!l., and 81h-ismy mdicanons. The anahsts li:sYs the 
mdmdual warn.mg. cautton. or a~ ~- the 
amdJtion causmg the m~ and cm-rectJYe acnon ----
MULTIPLE EMERGENCIES 

~folaple emergencies.. ad"-erse weather. and other 
pecuhar condtnore- could reqwre m:xlifu:auon of 
these procedures 

- BASIC RULES 
In all emergences. the 0\-ert"ldtng cons::derauons 

----
' ' ' ------

must be co: 

1. Mamtain am::raft control 

2-. Analyze the sruauon and take proper acuon 

3 Land as the sttuauon dtctates 

D~ TnOS OF TERMS 

The terms land as aoan u pcmihle and land as soon 
as practical ue de.fined and shall be used as ~ 
guidelines. Eme.rgency amditions. comhi:ned l'l'ith 
anafysis of aircraft c:oodition a:nd type of emergeu,...y. 
are primary fattarS in determining the urgency to 

.land 

Land Ju Soon M Pc:iaible 

An emergency shall be declared. A landing shDuld be 
attamplished at the neuest suitable airfield COOSJder-. 
ing the sevan.y of the ewe:gem:y. ~ cond.i­
r.ions. fu!ld facilities. ambient lighting. am:raft gross 
wetgnL and cnmrnand guidance 

Land As Soon M Practical 

Emergency mnd:itians are less urgent. md althou2h 
the mission is to be terminated. the degree of the 
emergeiicy is such thn an immediate lanamg ar thr 
nearest adequue airfield is not neces:saJ')· 

' ' 3-' 
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WARNING, CAUTION, AND ADVISORY 
ANALYSIS 

Red warning light indicators (figure 3-D. VOICE 
wam.ing. or wanun;g T one indicate a hazardous 
c:onmuao requumg im.m.ehate w11 ectit e aaion. A 
yellow caUJ.100 a..1 g,a mdicates an m,pending 
dangerous coruhaon requiring c:orreciive acrion All 
cau:uons light the master caution light and appear oo 
the ml.Jtipw pose <:Dior display. A bell tone sounds 
when lhe master caunon light ts disp!a~-ed. A green 
advi.,ory ~ on the l!?CD is informative indica­
tion of an exiso.ng arrcraft ~~ candmon or state 

means med to alert the pilot is lim!d below the 
indication in the farm of an a.obre-,unoo. The amdl­
tion or cau:,e of the ~ is m the 3e'C0llU colamn. 
Ca. ,ectice IICt10D is tisted m the third mb•rno 

Abbreviarions are U9ed in the analysis to ideonfy Ul£­
locarion of eadJ warning and cauaon mdlcauan: 
• F'"tre warning and controls tJ"W l 
• Head up cbsplay ,m.:n,. 
• Warning light panel f\\"L.Pa. 
• Mulnpwpose ador- display 1YPCD,. 

-:be ,r-ammg. cauoon. ad,'150:ry analyss I.J.so".s mdica­
uons aJpnahencall~- m t!ie first column !f the mdu:a­
oon ts presented omtt than on the !.!PCD. the 

• t.·01CE waromgs are m 1tahc oo d snot 

• Warnmg Tone is m bold pnnt 

A.AR RDY 
tAcm:sory 

I HliJMPQ 

I t\IRDAT.-\ 

:. A.\l-\D 807 
R.~Ho-

A.'"TISKID 

APl: ACCL'"ll 

APU!EPt: FIRE 

T1lR£AT ViA/lh.VtG 

.FW 

.-\.Bl!T 

Al"TOPILOT 

WCA ANALYSIS 
CORRECD"E ACTIO~ 

1 ·.\,r nafue!mg s,s,em ready 

I Air data 5)-stem rauh 

~ill otl temperature h.ign • Check fuel feed tank rempera.ture 
ffuel status displap 

• Retard applicable enpne ro tdle. if 
Wlk fuel temperature- nonnal 

Ir feed tank fuel temperature 
above 60 dega ees C 

• ~ ~-000 lbs hr fllgIIK" fue.l flow-I 
t DIIlllIDlllD L 

• Land as soon as praui_cal 

! Antis.lad inoperauve.. off. or emes-- See BRAK£ SYSTEM MA1...F1.,"NC-
gencybrakeaeltcted TIONS. 

Emergency aa:umulator pr:esaure IAnd as soon as practiicaL 
below 3400 psi 

• Emergency power unit fire. See EPU FIRE 1!I. FLIGHT 
• AutomatJc fire suppression 

started, if 1"!!ight OD whee.ls. 

•• Armament system not in commanded • Slow below 250 KCA.S. if reqwred. 
po!lltion. • Recyde annamenr COD~ 

Autopilot not mst.alled. I Reaet DJaS1;ft' cauuon light. 

NOITHROP/MCAlt YF-23A 
COMPETfflON SENSITIVE 
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,·::, ...... ~.., 
NTM )F-~(Y)A-1 ------
I Th-OICA no:-; 

I AV Bl'r 
lAd,iaory J 

- BBWOFF 

;- -1 

---
BISGO 
' Ad.vzsory 

BL'IGOFlU 

LBl ►ED 

RBLEE> 

.... -~ - -
UNCLASSIFIED 

NOfflftOP/M~ YF-23A 
C-OMPmTION StN.SfflVE 

WCA ANALYSIS <Cont.> 

Ema gency. utility or one of two VMS 
bau:enes malfunction. 

Brake-bv-Wlre ~ but- not 
engaged. or anoskrd sJst.em ofI. 

Fuel quanmy at pt1!9?t )e""el 

I . 

CORRECT~YE ACTJO~ 

I Select BIT display for cause 

See BATTERY FAILURE. 

• Check antiskid swiu:h to :-;o&M 
• Besetv~~G 

If braking D ot I ep:ined 

See BRAKE ?.iALFUNCTIOS'S. 

-~ • See Bu::ED AIR LE..-\li - SD"-
J' GU:. 

LBLD I ~~ 
RBLDLEAK 

I Leak m •~ o.~ arr ~'St.em 

• See BLEED AIR LEAK - DOU-

- BU:. I 
Fuel 000$t ~p ~ low' 1 ·· Throttles OU~ of AB. 1 I L 11ST PD!? 

I 

- See Fl""El. BOOST Pl.'.-m> FA:L- 1 
l -aE. I 

- BYPAS.5 I Inlet bypa.£~ S\"stem fallure • ~tam subson:K speed. 
• Check BLC doors posnon 

- I CAB~ ALT Cabm aJmun-e aixn-e 25 .. 000 feet • Check cabin pressure s-«"ttcb JXS· 
~ L non. f I • Check oxygen ~-stem 

• Desc:end.ifre.qwred 

' CA .. ~OPY • Canopy uruocked • Sm ro below 250 KC.\$ 
' 1 • ~ - aauated ininator ~-ard • Descend to below 10.000 feet ASL 
, dJ:samn~ and normal e,ecuon t • A'l'O!li bCeSSl'e G load.mg 

impossil>e 

- I CALtio:-; • AvtOOics mterfaoe unit I failure. Land as soon as prac:ric:al 
~ • MPCD caution mr age5 are not 
r Both~CD sho,rn 

f 
• Master caution light is inm:ID-e_ 

- .... C..,...G-,-----------Control---la-:ws_ US1_ n_g_defa __ ul_t_\:_:al:_
1
_JeS __ .... , .... R-es_t1_-=t_ maneuvenng.. _________ ----,I 

f .E GEN MAL Emergency gecnerator system Beset blla:gem:)' generator I 
maJfunction.. 

~ £CS AIR HOT lnsuffiaem ,monn,s coolmg. mdudmg See ECS OVERTEMPERATCII£ I 
, ~management~~ 

' ' ~ 
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:. :C\GL,r: 
RE.'-;G[SE 

L E."\G 1ST 
RENG 1ST 

I L 1:..'-;G 2..'-"D 
R EXG 2..,"D 

TO~ 

I FCS 1ST 
I takeoff roll 

:res 1ST 
I •m 0ign1 , 

FCS3RD 

UNCLASSIFIED 
NORTHIOP/ MCAIR YF-23A 
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NTM 1F-23(Y)A-1 

WCA ANALYSIS <Cont.> 

Eogme malfun.ruon or failure 

E.ngm~ fauh detecwd.. 

I E.:igme fault detected. 

Exc.eeo.mg ~~ed 
• AL~ 

- ~ 
• Ang:lr af g a_e::,-fip. 

• :\npeof an~ 
• G 

EPl' l ~ operaung 

I EPl" :'! IS operatmg 

<,roum: :::.Pt· safety swnc:h m SAFE. 

OR 

EPC ~ se!eaor in OIT posmon. 

Au data ~ check out of toler­
ance 

~t conuol ~em faulL 

I T~ fbplt control s:,;-stem like faults. 

I 
Three ibgbt c:onuol system like 
faults. 

CORREC:11'\"E ACTIO!\ 

• Reduce powe- to tcile. 
• ResetVMS!ENG 
• Chea.~ flight displ.a;y. 
• See EXGn."'E YAI..Fl.,"'NCTIONS 

H oil pre5Slltt is zero 
• Sbui down engme tamditions I 

permitting}. 

I • Chea. s:tandb\· flidlt displav. 
• See E.'iG~"E Y.:\l..Fl..'"SCTIO:SS 

I • Check stam1'1,y fhght display 
• See EXG~"E ~~CTIOXS 

Correct fO wtthm €'DT"el:Ope 

• Ha"'E :::Pl" saf ecy· s-cnaJ •gou.o,a 
se!Ticmg panel I put m Ain1 post· 
non 

• Check EPt:" mode selEC'lor m I 
AL"TO 

• Do not takeoff unnl cmrected 

, Comider aborung takeoff I 
• ~ \~IS"D'G 

See FLIGHT 
MALFUNCTIO:SS 

Re9M~~G. 
See FLIGHT 
MALF'l~CTIONS. 

• Reset VYS.'E!'-G. 
• See FLIGHT 

MALFL~CTIO~S 

COX7ROL 

I 
CO~"TROL 

I . 

NORTHaOP/MCAm 'ff-ZJA 
COMPETmON SENSmvt 
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WARNING ENG!h"E 
FJB£LBFr 

or 
Vt'ARl,"1- SG £1\"GIJ\"E 
FJB£RI.GBT 

FW 

fUPS 
I 

rt 'E.. ASY~I 

flL!.FA!L 

,,,,,_. -

I FX GAC\S 

I 
LGD. er 
RGEX 

LG~ and 
RG~ 

. CLAS ... FIED 
NOITHIOP/MCAD Y'F-23.A • 
COMPETIT10N SEHSmvE 

WCA ANALYSIS ceon~> 
I CO!\'"DffiO~ COIGECTIVE ACTION 

.c.ngme or A!i!AD bay fire or • See E.~GI?-."E. ~ BAY FIRE 
crrenemperamre DURING START. 

• See ENGTh"EAMAD BAY FIRE 
C\ FLIGHT. 

Flap sysYetD ma1func:non. I• Reset ~1S~G 
• See FL.\P .MA!.FD~CTIO!l:S. 

Asymnremcal wm~ fuel chstnbuoon • Tnrotdes out of AB. 
500 paunds, • Disc:antmue aggnssi~e malle\n'?t'• 

ing. 

:I • See Fl.'"'EL .-\SYlD!£:"RY 

I • Fuel management computer 0:- See FLU ~1A .. ~AG01E.X:· CO~I-
~ fauJt PL "'TER FAIL t. "RE. 
Fuel ouanntY readings unreliable . • 

-~e iruet tuel temperature high 

I.Dw- fuel quanmy m feed tank: 
Less than llOO lbs m tank L 

and or 
Less than 900 lbs in tank 2. 

See Ft."E:.. BOT 

• Dismnanue afterburner 
• See FCEL LOW 

fhgnt connm5 operanng m &men 
~ 

I See AIR DATA LOSS-TOTAL 

• Appbcat>ie genera_tor failure. 
• Generator control urut (GC{;J 

malfum:uon. 
Both generator:; failed. 

See S!):GLE G ~"EB.A TOR F All..­
L "RE.. 

• ThroaJes tdJE.-
• See DOUBLE GE!\"'ERA TOR 

FAILURE. 

Bran hold seJeaed but not enpsed. I Rwt t.u. hold. if reqw,red.. 

EPt: is unng hydrazme.-- j LaJJd benn hJdmjne ts~ 

I 
• 1nen:iaJ na~rm s1-siem fa1hlft. 1 • 'C'.estandby aan:ude mdicator. · • ~ :_ts operating in • • AYO!d a.ggiwww,e ~ 

• Nmewheel steermg moperatiTe.. • Pres padilliP switch and bold 
• NCll5eWiteel steering fault detected.. • Use differential lrakmg., 

NOffHROP/ MCAm YF-23A 
COMPETfflON IINSITIVI 

-
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LHO\"'!IT 
BHO\"HT 

WARNING OVERTEMP 
LEFT1RIGHT 

WLP 

\\"LP 

?C-1 

PC'-2 

PC-I an~ PC-2 

I R.U1 .-\.:R 

I 
RESET\"!t!S 

I TA!L.-\CT 

I 
:"A. ,-x PRESS 

' :-HRO:TL 
•Advisory• 

~ 

UNClASSIFIED­
NonlftoP/MCAIR Y'F-23A 
COMPETlTION SENSITIVE 

NTM 1J •23(Y)A-1 

WCAANALYSIS <Con1.> 

• Ch-enecperarure of the deck area 
aft er. tbe engine. 

• Ch-emeat deted:ion system couJd 
take 60 seconds to re,et. 

~n S\-stem failure.. 

PC-! E ~-dra~ pressure be.tow l.iOO 
pa 

PC-2 hyrlraum- ~...sure below. L'iOO ~· 

CORRECTIYE. ACTIOS 

• 'Te:rrnrnare afterburner on affected 
engine. 

• 'Ib:rott1e idle. if prarticaL 
• Check for other mda.nons of fire 
• Land as soon as practu:al. 

Above 10.000 feet cabin altitude 
• Activate emergency oxygen bonle-
• Turn oxygen pow-er swucb off 
• Turn WjgeD supply S'Wltcb off I 
• Descend a.od mamtain l)il'lo..-

B~:_~O~=t:: l1SL I 
• Maintain belov.- 10.000 feet 

I • Land as soon as pra_""tlcil 

I 
• Check hydrauhc pressure on I 

standby fhght dlsplay 
• Land as SOOll 2$ pr:amral 

I 
• Check hydraulic pres:un­

standby flight db-pl.a~-
• Land as: soon as pramcaJ 

I PC-1 a.no PC-.! nyo:rauhc press:un­
low 

• See PC ffi"DRAL"LIC f AllXP2 -1 
TOT.~ 

• See PC A.'-"D l"TI.ITIY h"'Y:>R...\l" -
UCFAll..l,"RE. 

I 
I 

Eme::gen~ - ram air scoop opei 

\"etuclt- ~ent system fault 

Tail acruatton system m.alfuncrum. 

fuel tank pYeSSUre low 

• ~ not operan:ng m mode 
se!eae<i ~ - the throule. I 

• ThrouJe sensor mode malfu.m::tion. 

NOflHROP/MCAa TF-23A 
COMPETITION SDGITIVE 

UNCLASSIFlED 

• ECS cabto mode SW11CD to OIT I 
RA~t then AL"TO. 

• Between 2C.OOO to 25.000 feot 
MSL and 0.5 to 0.9 Yach.. ram .nr 

1 sufficieot to keep c:ock:pit pressure 
at appm11ma~- 10.000 fee.: ~!SL 

ReRtVMSLNG. 

• Maintam below 300 KCAS I 
• ReetVYS.'ENG. 
• Land as 900D as pnu:rical 
• See CO~"TROLLABII.ITI" 

CHECK ,I 
• Throa1es OU" .\B. 
• See FUEL '1n .. JK PBESSURIZA-

TIO!-l SYSTEM F All.URE. 

"' . 



- - · - -

UTIL 1 
tJTIL2 
UTIL 1 and UTIL 2 

lJTILA 

UTILB 

• \~BIT 
tAdvismy• 
tgrou:nd ~-• 

UNCLASSIFIED 
NOl1MtOP/MCAlt YF-23A 
COMP£nt1ON SENSITIVE 

WCAANALYSIS <Cont.> 

: CORRECTIVE ACTION 

I 
Utility hydrauhc pump ouqnn pres-
sure below 1700 psi 

I Land as 9000 as prm;rieal 

Both utility hydraulic pump, OU1pUt • See L~"DISG GEAR .EMER-
pr98Urelow. GENCY EXTEKSION. 

• See L~"DING WITH UTll.ITY 
HYDRA CUC FAILURE. 

• U'tihty A h-ydraulic arom preaBUtt • M.onit« hydraulic pie:95We on i 

below l.700 si.andby flight insttument display. 
• Emergency aa:umulator does not • Land as 900D as pramcal. 
~ 

• Gtility B ~ ~ ~ • See L ~'IDD-G GEAR DIER-
below 1. ,00. GENCY ~SJO~. 

• t\ormal gear lowenng. brakes.. and • See L\.'\ "DI!\G \\ 1TH l. T.:!..In· 
JlOSl!Wbeel sreenng moperam-e. I HYDRAULIC F AILl. '"RE.. I '= B:7 fault deu.aed. I 

• \"elude ~ment system 0\-er• .., ENG 1ST · 
heated. u JS on .... thin 

! • Land as soon as pracocaJ - , 
And or 30 minutesl • =~ efectromc cont.r0l Wllt i H ECS AIR BOT .is on 

One or more of the 6 transformer 
recnfiers moperarr-~ 

NOnH•OP/MCAJI. YF-23A 
COMPETITION SIHS1'11VE 

UNClASSIFIED 

~ ECS OVER~-\TL"RE. 

See TRA.,~SFOR.'IER RECJ fr 1.c.R 

FAil..LRE. 

• 

I 
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UNCLASSIFIED NTM 1F-2a(Y)A-1 
NOlt'nmOP/ MCAll YJ-23A 
C0MPTilTl0N SENSmvt 

• WARNING AND MASTER CAUTION LIGHTS 

• 

• 

Ln 
OVi"T SP 

WARNINClUOKT'I 

I I ',-~.I 
~ 

~ ~~ll 
0 5'lL 

N @' 

@ @ l 
U.NDlHG ClEAJI C0llTR0L PANEL ,,_ -

,._..,.., 
N0l"TlDOP/MCAllt YJ-23A 
C0MPEffll0N S£NSmvE 

UNClASSIFIED ~11(3-12 blank) 
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UNC 51 flEO NTM 1F- 23(l')A-1 
N011HIOP/ MCA.lt YJ-23A 
COMPETmON SENSmvE 

EMERGENCY PROCEDGRES 

GROUND 

ENGINE MALFUNCTION DURING 
START 
If any abnormal engme indication. hung start. CM!r­

heaL bleed au leak. engine caution ·occurs during 
ST.art or engme au:to-accelenu.es beyond idle. shutaff 
engme a.nd i.m-esngate. If starting EGT is exc:eede:I. 
moum.ng the ~ ass?StS e.ngima cool dmm and 
romun,V""\ engine dama..,oe.. see HOT s:-ART. 

Th.nn:de - OTT 

2 E.n.g:ne - . tourr c necessa.ry 

3 E.~ Crank Sw1tch - OIT 

ENGINE .AUTO-ACCELERATION 
:.r the ename auto-aa:::eleraces abon> tcle RP~! vnth 
the throttle m tdle deumL shut dO'K'D u:re ,engine and 
m~t.e ~ of ~e '~!S commurucanon 
could reqwre the me of th.fl ~e 6re light button 
to snumff fu:e! to me engln"l" 

l ':'hronle- OFF 

If engine fails to shutdcnm 

2 Engme f ire Bunon - Pl'e'SS 

HOT START 
Hot sta.rt as a sub tdle st.all and exhaust gas tempera­
ture I EGT exceeds engine limits. Possible bot st.an 
is i:nchcated when RP~ fails u, mcrease to ,ale tor 
decreases• ~m!r EG7 conunue; to mttea-.~ 

L Throttles - OFF 

2. Engine - Motor tif possible>. 

3. Engine Crank Switch - OFF. 

ENGINE/ AMAD BAY FIRE DURING 
START 
Engine or A)!AD bay fire is recognized by illu:mi.na­
oon of the 6.re warnmg ligbL voice WARNL'•G 
ENGi!\"'£ FIRE LEET (BIGHT) . smoke and fumes. 
OT noc:i:fica.tHm by Ule ground C%'e'W An t!npne fire 
lights the top of the fire light and an AMAD bay fire 
lights the bottom of the fire light. Fire detecUOD sys­
tem could take 60 seccnds to reset after lire is extin­
guished. 

If the top of the fire hght comes on. ~ the 
tire emngmshing S}'S't.elll arms bo-.h fire extmg"nsher 
battles and shuts off fuel and ram air to the engure 
If only the bottom of the fire hgbt comes on. only on~ 
fire e:mn.guishmg bottle is arm-ed.. 

L ThrouJes. - OFT. 

2. Engine F'"tre Button - Press. 
Lift meal guard up and pres button . .\r'nli 
emnguisher agent cmc:harge wah-e and sinus 
off fuel to the engine. 

3 ~er Discharge s~lch - DIS­
CHARGE. 
Aget:n: discharge IS immediate. H fire~ 
~t goes om.. test fin-~ system. 

-t. Engme Crank S~u:b. - OFF 

NOSEWHEEL STEERING CONTROL 
.FAILURE 
!\osewbeel steenng fat.lure is mdicated by tne caunon 
~-WS. loss of ~ 01' unmmmanrieo Sl~nnf; 

The oosewheeJ steenng system is ~.ued 11t1ll!e 
th!! paddle swttch is held allowmg tM oose•heel to 
free caster. Cse flight controls anc differential bros­
mg to mamtam cbrecnonaJ conrrol 

L Paddle Switch - Press and hold.. 

2. l" se ciiffl!Nm nal braking 

BRAKE SYSTEM MALFUNCTIONS 
A brake system malfunction ts tnd:u:ated by loss of 
braking or abnomw brakmg resultmg from brake-bJ"· 
'ITI.re t.BBWJ camrol fatlu.re. anasbd failure,, or loss of 
bydra-uhc presswe to the brakes. 

BBW CONTROL F AILURE 

BBW control failure is camed by the tam or the n1s 
commurucatian beucen the brake pedal &eilSOIS and 
the antiskid camrol wuL or antiskid system failure. 
If BBW failure is detec:u!d. the brake con:trOI swuch 
is elecaicaily rew-i to the m1!Chaoical (!)!E:CB • 
position. Anriskid pi0£eCtian. is prowided when brak­
ing in the med:,enical coni:rol mode. 

ANTISKID FAILURE 

-~ £ailure is indicated with ladt of braking 
~ and the c:auaoo Ai.~"TISKID. 

NORTHaOP/MCA --- F-23A 
COMKliliON Si-a111VE 

UNClASSIFIED 
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~ NTM 1F-23(Y)A-l - UNCLASSIFIED 
'f' NOl'nfl.OP/MCAIR Tf•23A 
... COMJtE1TT10N SENSfflVE 

~ BRAKE ID"DRAULIC FAll.URE U bra.k:iDg i5 not rest0Ted 

- • If an abnormal braJo..ru? a:mdition is exuenenced with- 4.. Brake ~"'\\-S Emergency Control Swnch -
" out an indlcsuon of tritber BBW or ~ask:id failure. BRAKE. 

, ~~e ._!~~ =cy =n~ :! EMERGENCY GROUND EGRESS 
~ vidas an alternate eource of hydraulie pie.awe The boarding ladder prorides the safest means to 
~ through independent lines to the bra.tea. ent the aircraft. -.411111111 Brake control SWltch changes with brake 
~ pedal ·~ apphed muJd result in exc:es-
.411111111 ~ braking. km of braking. or tire failure. 
~ If abnormal braking or loss of braking is 
~ er.perienced.. rele:a9e brake pedal pressure 
~ poor to ma.king brake c:ona-ol swnch 

changes, 

, L Brake Smtch - !JECH 

- If caution ANTI_SKID does not rescind or 
~ braking is 001. restored 

~ 2. Anaskid Switch - Off 

--
3 Brakes - Apply bplt to moderate braking 

•conditions pemumng 

I CANOPY EMERGENCY OPENING 

l. Throttles - OFF . 

2. E",ecuon Randle Safety Lerer - Up. 

3. Canopy - OPEN . 

4.. Battery Switches - OFF. 

5. Lap Belt. Survival Kit. Su-aps.. Shoulder Har­
ness - Release. 

6 Abandon Aircraft. 

EMERGENCYENTRANCI 
If atteSS to the nose wheel ,irej} canopy s-'ltch OT 

mechaoiw crank fitting is blocked and time is cnri­
cal. the fire department gain entr)" to the cockpt ~ ­
cutting the amopy (figure ~21. 

~ AP
0
~ox 3· ----1 • ~?· 7 

C 

--, 
~ 
~ 

' ---
' - - 3-14 

\ 

\ 
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---------
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UNCLASSIFIED 
NOnHROP/ MCAJR Yf-23A 
COMPTIT11ON SENSITIVE 

NTMU:-~-1 

1. Enema) Canopy S.-itc:b - OPE'- ho.di. 
The external mounted nose ~eel well 
canopy SW1tc:b must be held to •~ open p051-

uon unol the c:a.no~· IS o;,en 

2 Throttles - OFF 

3. Ejecuoo Seat Safety Le,.--er - Gp. 
Safe::tv ~-er ts iocaI.ed bebmd of the left 
e,ecmtJl handle. marked v.-tm sobd ~-ello,,;­

pamL Rotate handle funiraro ~d unu1 locked 
up. 

WA.R1'T-IG I 
Do not actWlte either ejec:tron ~• firing 
handle Rotate the eJeCllon seat safety 
l~-er for«al"d and up a.g;aim.t th;., i.eft 
e:,ectron nanile ro safety the sea: 

4 Lap Belt - Release. 

w AR..1'"1:NG I 
Do not use the resttamt emergency relea..o:e 
handle for ~~- rescue- because of 
probable chute entanglement dunng pi.lot 
enracaon. l!anual release of lap oelt. 
S1.U""lV8l kit straps. and shoulder harness is 

recommended. 

5 S~ Kit Straps - Release. 

6. Shoulder Harness - Release 

NOH'HIOP/MCAD YJ-23A 
COMP£TITION SENSfflVE 

UNCLASSIFIED 3-15(3-16 blank) 
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UNCLASSIFIED 
NOR'ftDOP/MC&lt YF-2» 
COMPETJTION SENSl'TtVE. 

E"YERG~CY PROCEDURES 

TAKEOFF 

ABORT 
UR full aft suck to rnaximiz:;e aerodynamic drag and 
increae brakmg ~"eDE!SS- See EOT BBAKES 
followuig. high speed abort. 

L Tb:rott.les - IOU:. 

2, Conttu St:idt - Full aft. 

3 Speed Brake Switch - Fotw.arct 

HOT BRAKES 
Afler high ~ a.oort. landing un.n:edlatety after 
takeoff or an\"UJDe hot orakes are suspected. see 
Brake Ene~ itmnaoons cha..1 , figure 3-3,. to deter­
mme brake energy- zone With gross w-etgbt and 
braking speed. enter dJart to detennme if brake 
~ l~ lD th@ danger. ~.tted. ClUOOD... O!" nonna} 

hmitauons mne 

DANGER ZO!'-tt 

Exoect -..heel brau dE!5U'UCtion and pos:51bh- axle 
~ 

• Maintam for=ard mouoo at slO'C" spMd using li¢it 
brakmg. onl!,- as oeassa.ry. 

• Pn>eeed to nearest parking am dear of ai:rc::raft 
and personnel .-i:thou1 su,ppmg l"se brakes to 

hold aircraft sumonary unnJ ~e snut down. 
• Request fire lighnng eqwpmenL 
• Shut down engmes. 
• The area within 50 feet of eitba" ma.m landing 

gear brake is unsafe 
• Emergency egress fo, ward of the aircraft.. 

RESTRJCTED ZOSE 

Expect wheel thermal rel e ue plugs to blow-. 

• Taxi below' 25 knots ground speed to nea:i-est 

parting area. Uae minimum~ to hold air­
craft stanona.ry until engines aft shut dacn.. 

• Advise mamteoa.ca penonnel of bran cooditian.. 
Thr area with.in 50 feet of eithff main landing 
gear brake is unsafe for one hour or until the 
wheel thermal release plugs hrre- blcnm. 

CAUTION ZONE 

Thermal rel~ plugs C'OU.}d blow- Rem0\"81. and 
inspection of •heel and are assemblies is required. 

• Taxi to design•i:Bi parking area and shut da--n 
engmes. if pracacal 

• Advise maintenanee pet'!IOnJlel of brake amdtuon 
The area wnhi.n 50 feet of either main land.mg 
gear brab should be reguardf!d as unsafe for 20 
minutes or un.uJ the wheel thermal releax pl~ 
ba"Ve blown. 

NORMAL ZONE 

•• 0 timitatiom. 

AFTERBURNER FAILURE DURING 
TAKEOFF 
The erJZme bas an automatic afterl:,urner ~E­

capabillry If after recycle che aft.erburnff fw to 

relight the cauuon ~G lS7 a~ and 1hrom£­
shoulrl be retarded to )!lL See e::i~n~ 
manu:facru:rer's perfcnna.nc-e speafican~ 

If caution ENG ISTL~G 2!\'D ap~ 

1 Throttle -~ 

ENGINE/AMAD BAY FIRE DURING 
TAKEOFF - ABORT 

1. Abort. 

2. Throttle Affected Engme - OFF 

3. Engine Fire Button - Press. 
Lift metal guard up and press bouon Arms 
exnngmshs qecn d:tscharge \clh-e arcl snu~ 
off fael and ram air ro \bP .engine. 

(. Emnguisher Di5dwge Switch - DIS­
CHARGE. 
If fire warning light ~ out. test fire wan:ung 
system. 

ENGINE/AMAD BAY FIRE DURING 
TAKEOFF -- TAKEOFF CONTINUED 
If & fire oc:cun after refusal speed and th. deasJon IS 

to continue tM uboff dimb lD -..r. ejecuon alti­
tude. and a::r::amplisb ENGINF.IAMAD BAY F1RE IN 
FUGHT . 

1. Throttles - As required. 

-NOflHROP/MCAlt . ?a 
COMPl1fflON sue...tM 

UNa ASSIFIED 



UNCLASSIFIED 
NORnnOP/MCAla YF-DA 
COMPETITtON SENSfflVI 

NTM Tf-23(T)A• 1 

2.. Throttle Affected Engine - IDLE ccondinans failuc. flight conuol authority to rotate and o.aio-
pennnung,. tam zc.ro diccctioial drift is iusuffic:icnL Trcha1 ::,, 
If 6:re wa.rnmg light iDeS out. tesY fire wa:mi:ng bavc been successfal ia pc:rforoing the cuat:u\·er .c 
system the su::utlalor. buL coa_ti.nucd 1.a_kc:uCf b D•ll 

U ~ warning light remains on 

3 Throttle Affecsed Engine - OFF. 

4. Engine F"rre Bumm - ?ress. 

S. ~ ~ Swucli - DIS­
CHARGE. 

It fire pe:ms1S 

6. E".)eCL 

ENGINE FAILURE DURING 
TAKEOFF 
f:ngme failure lS ~ by lass of power. 
asym.metne th.""USt response. an engme caunoa:.-a.rn­
mg and master -:aunon light 1f takeoff~ connnued. 
dunb to safe e,ecuon altn-.ide and attamphsb in.8:ight 
em~· procedures. Rotan.on a.-id hft--0ff dJsta.nce 
maea.se Sl.gD.lfu::an~- for smgie e,ngme takeoft Sm­
gte- ~gme d.unb speed a.ml sm;:fe engme oaoribng 
qualitt~ 

In the eTent of an eJl!Zllle failure 9.fter DOSe'wbeel 

bftoff. neutrailze rudd!'rs p.nor to !owenng nosewheel 
to aV'Ol1i di.recuonaJ comroi i:,roolems or ~ to 

t be ~ 

ENGINE FAILURE DURING TAKEOFF­
ABORT 

L Abort 

CAtmC~ 
"- ----- -

!\euualize rudder pedals priC'T to nose~ 
routhd~ t.f abon ts after rotanon. !\ose-­
wheel stJ"UCtUnl) damage could occur if 
t:ide1oeds -.re exrmJVe_ 

2. Throttle Af&cted Engine - OFF. 

ENGINE FA.aURE DURING TAKEOFF -
TAKEOFF CON'T'ISUED 

Continued taboff with an engin-"! failure while still 
on the ground is not recom.amid.ed. \\-tth an eqme 

recommended. 

• 1'hroU1es - ~ required. 
• Mainra,n direcnonaJ amtrol wuh rudder pedals. 
• Accelerate t.o the highest po,mnle speed tn the 

run-way aTailable. not to aaed tire h.a:ut speed. 
• Release pedats and rotate wtth full aft SIJC.ll 

DOUBLE GENERATOR FAILURE 
DURING TAKEOFF 
OoubJe generator failw,e on takeofT i:s mdtcated ~ 
bf•okmg of HUD. MPCD. CYC. and loss of enpne 
thrust as the fuel Oo-,r is au.bad until cm ~ ­
generatcr comes on fine_ 

l Abon. 

If takeoff continued 

2. Throttles -~ 

GEAR FAILS TO RETRACT 
If the ga..r fails to retract. put tb.c gear baadJc d o 
and do not auempl to retnct the geu again. 

l. Gear Handle - DS. 
Remain below 250 KC.~ If gear mdtcat~ 
down 8Jld locked.. reduee gross v.eig.n1 an<! 
land. If gear does om mdu:ate down and 
locked. see AB~OIB1AL GEAR CO~TIGl:RA­
TION. 

TIRE FAILURE DURING TAKEOFF 

l. Aben. 

u main par dre tan. 

2. Anamd.Switch - OFF. 

u talu:atr coa:tiuaed 

L Gear - Do oat retract. 
Do not es£eed landing g,ee.r speed. see L.\."\'D­
ING V.TIH TIRE F AILl.iRE. 

NORTIGOP/MCAm Yf•2M 
COMPITITION SINSl11VI 

UNCLASSIFIED 
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UNCLASSIFIED 
NOl'THROP/ MCAIR ff• 23A 
COMPmnON SEHSmvt 

OfERG~CY PROCEDL"RES 

INFLIGHT 

BLEED AIR LEAK 

Bleed air leu:s are remgna:ed by illuminaooo of the 
caurm m !'"" L BLD LEAK 'R BLD LEAK. 
Acht90id!:5 L BLEED and R BLEED mdx:ate che 
pnmary bleed air vaJw:s haw dosed. A comhma.uao 
of ~ CSUtlOtl:S and the -.dti90J teS mdx:ate wheff 
the failure has oa:wri!d and what urm should be 
taken to 001 reel the SllllJltJOn. 

A cau:acn L BLD LE.AK or R BL:> LE.AR in<bcates a 
letlk m the 11P5pectue ffl~ bleed ur line Check 
for a ~g ad'-'150,Y L R BI EE:> to tnmaue 
bieed &1r ,-ah-e na.s dOWd. lf tht> ath-uory ~ DO( 

appear. do,e the bleed mr vah·e ~~ selecn.ng the 
unaffected ~ with ~ bleed air control and retard 
UU"Ottie on aifec:t ed S1de to Id.le If vake does DO( 

c..ose. shut down the affected enpne to stop the b eed 
au leak. 

Both cauoons L BLD LEAK and R BL:, Y:'f .\K. with 
botn m,sanes L BLE.£D and R BLEED. ma.rc::ate a 
bleed a:r lw between secondary regulator- antl tire 
pnmary heat exchsngtt. and the bleed air "8h-es 
na,-e do9ed. The forward aVJOQJCS bay reqwres ram 
au- COOimg. 

Both c:auuons L BLD LE.-\K and R BLD LEAK. aod 
no adnsones 1L B:..E.EO and R Bl.E.EDi inchcateS a 
h.eed au- ,eak in the forwvd pan of ,be aircraft and 
reqwres ram. a.tr cooling lO &VJOIUCS bay 

An undftected blHd air leak betwft!l the pnmary 
hea, exchan~ a.mi tht.- air ~"de rn•d:u:ne could be 
mdx:aud by km of penan:m:nce and cl» c:auooo ECS 
AIR BOT If the cauuan ECS AIR HOT is aa:ampa~ 
nll!d With • lea oL engi,ne petfm 11,ance tum ECS 
~ air cuntrol to OFF 

BLEED AIR LEAK -- SINGLE 
A c:aunoo L BLD LEAK or B BLD LEAK indicates a 
single bleed air leak.. 

L ECS Blftd Air Control - Sti«t unaffected 
side. 
Check wnespc.ud.i.ag blftd air ad-•m_t CL 
BLEED or R BLEED, c:ames an to a:mfirm 
~da,ed. 

2. Throt1le Aifectea Engi oe - IDLE. 
Advt90t:, UR Bl.EE) m<bc:ates vah'e dosed 
and bleed leak has been &SOlated.. Cauuon 
UBJ BLD LE.AK re9C.llrth 

U caution L BLD LEAK or R BLD LEAK 
rem■ins r>n. 

3 Throttle Affected En.gm~ - OFF if practical• 

4 Land as 900D as pr1ICQC8!. 

BLEED AIR LEAK •• DOUBLE 
Both L BLEED and R BLEED and no L BLD 
LEAK or R Bl.D LEAK 

• 1. ECS Bleed Au- Control - Cycie 
cyc1 .. cuurol to OFF am beck to BOTH 

Both L BLD LEAK and R BLD LEAK. or 

Both L BLEED and R BLEED remain lit 

2. Oxygen - As required. 
If failure occurs aboTe 10.0W fe:a ~:s:_ ~m 
gency axygai should be acm-ateo .-.toen;t 

delay 

a Emergency Oxygen - A.rova.le 

b. Oxygen Power S.-it.cb - POWER OF: 

c. Oxygen Supply Switch - OFF 

3 E.CS YodeS..-itch -OFFJLUl 

When below 10,000 feet MSL 

1. Cabin~ Swuch - RAM Dl~lP 

2. ECS m.d /uz Control - OFF. 

3 Land as -,an• paM"ole 

ECS OVIRTEMPERATURE 
~ cmd:ition Dl b rt'l0llllC5 @qUlpmfflt 

bey as ~mid by the c:autian ECS AIR BOT Th.­
condition can be caused by imafliamt au ~ or not 
air Oow to ■VJOmCS equipment and vehde manage­
ment 0CIIDpUWI'. U c:ooting air ill not pvoded Wlthm 

two minuta equiJMF-ent fa.iluns could oa:u.r ~ 
first twpomt should be to ~ tM ECS mode 
swudito m■n\al.. 

No.'THROP/MCAIR ff-2:M 
COMriti,ION alNSfflVI 
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Th~ ad,.isary L Glt BLEED could indicate a failed 
:d bleed air valve and cydmg the bleed air con­

uvl to OIT then BOTH could. reesubhsb bleed mr 
&,is-

If ECS bleed an c:oohruz: ts duamtmued. opo.mum 
ram au coohng obtamed at 10,000 feet MSL. ts 

bet.-een 0.8 - 0.9 ~ 

1.. ECS Mode - MAN. 
Pl"O¥ldes rn•:v:rnnm 
a:viomc:sbay. 

airflow to cockpit and 

2. ECS Bleed Air Conuo1 - OFF. then BOTIL 

3 .Erther Throt~ - AdTance by 4'. RP~i. 

4. Oxygen - As reqw.red. 
If failure occurs abcwe 10.000 feet !dSL emer­
~ ~ should be tttl'-ated without 
d.ela:y 

b ~-gen Power S"'ltch - POWER OIT 

c Oxygen Supply S-q1dt - OFF 

5 Auspeed - !'iiamtam subsoruc. 

'i ECS Mode Swttch - OFF ~t. 

, . Ahnude - Descend belo,lt' 10.000 feet MSL 

1f light remams on after 2 mmutes 

8. Cabin Pressure Swttch - R.-U!.Dl")t:P 
';be emergency ram air scoop opens pnmdmg 
ram air c:oobn.g to the cockpit and a,'10:ruCS 
bay. ECS and ~-gen generating syst;em are 
turned off. 

9 !-:~nal ElKtrica1 Equi~:nt - Off 

' 

10. Land as 900D as practJCal 

\" Plude management system has an estimated 
30 minute ovenem~ li.fe-a:pectancy. 

- U below 10.000 fee:t. MSL 

' -
, , 

4. Cabin Pressure Swit.ch - R.~'Dl~iP. 

5. Aia speed - Maintain sut:.anic. 

lfljghtrftD•i:mon 

&. Non 1111ti.al Electrical Eqaiprneo•. - Oft 

i . Land a:, .. a:q:J u pn,a:ical 
Vehid:r m.an■gelJH!lt system ha an Mrirnned 
30 mmme cn-ertemperatuff ~ -

Tum off all a,iorucs eqwpment as SOOD as 
posslble a.ft.er land.mg w a-.om eqwpmeot 
damage. 

OXYGEN SYSTEM FAILURE 
The warnin.g light OXY and the Yoic:e wuning 
TBR£AT WAR."vTNG indicate 01ypn system fail. 
ure. Aa:n-aring the emergency oxygen boule supphes 
u.nregulu.ed 100'< 01)geu. Turning off the oxygen 
regulator pre-rents any dilution of th.: tiDftgel]Cj' oxy­
gen supply. 

Emergency 01ygen duration is apprax.imarely 5-15 
mmut.es. Altitudes aboTe 38.000 feet MSL and mask 
leakage cause 5honef' du:rauons .. 

Abo,.--e 10.000 r~ MSL 

l Emergency Oxygen Bortle Bandle - Acm-ate 
Provide 5-15 minutes of G.l.jgetl 

2- Oxygen Pow-er Swilcb - POW'ER OF: 

3 On.gm SupplJ· S.-itch - OFF 

4 . ..\Jritude- Maintain be:low 10.000 feet -"SL 

EXTREME COCKPJT TEMPERATURE 
If the cockpit temperat:ure is not cantrollablt in auto­

matic er manual select ~ Dl ~ to s.top 
~corning c:aodiuoned hot air. 

L ECS ~tode Switch - Manual 

2. Temperature Control Knob - Full cold.. 

3. Airspeed - Maintain sub9onic. 

4.. Oxygen - As reqwttd. 
If failure occurs &009e 10.000 feet Y.SL emer­
~ Qljgeu mould be aetn"a.ted withour 
delay. 

a. £m«gexy Ozygen - Ac:tiYate.. 

b. Ox:ypn Poww Switch - POWER OFF. 

c. OXJP!D Supply Switch - OFF. 

5 Cabin Ptew:™ Switch - RAM/DUMP. 
The emaga::.,..y ram air 900CJII> opem prorichng 
ram air cooling co the wc:kpit and rriorucs 
bay. ECS and UX)geu pmnsi.ng sysum art> 

turned off.. 

6_ Land as 9IDOll as ~ -
V?dS wit.bout 11Qffirient caoting .iur is approxi­
mately 30 minutes. 

NORTHaOP/MCAm YF-23A 
COMPl1fflON SBISfflYI 
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NonMROP/MC'>lll ff.23,A 
COMnnnON SIHSfflVE 

AIR DATA LOSS -- TOTAL 
The caurum AIR DATA indicates a degrarled mode of 
au data mformauon but nlia cont::'Ol laws ~ cau­
uon FX GAI!\S mdi.cates a wtal loss of 8U' data 
tnfonnaDmL The mntrols laws use the fixed air data 
baaed on auspeed and alttwde at the tune of failure. 
":'he VMS mes ught amtrOl laws based on llight 
amditiam at high suiBm,ic rmge. if supe.r30n1C If 
flight control is degraded.. med ~ c:ou.ld provide 
better amtrol feel 

AIR DATA LOSS ABOVE 350 KCAS 

L F"a.ed Gain - m A'S. 
Selects fixed flight amtral gain for high 
sub9oruc flight_ Ad_i,.$ an-s~ as necesa.ry 
for sack feel force.. 

2 . .\J.rspeed - Slow below' 1.0 ~acil 

3 See Air Date Loss Belo.- 350 KCAS 

AIR DATA LOSS BELOW 350 KCAS 

L raed Gam Swii-c:b - :.o A s 

Prior to landing 

'?. Airspeed - 220 KCAS. 

3. La.ndmg ~ Do'Kll - 220 KCAS 

4. Coattollahility - Chee!:. 
Slow to mmunum conttol 5peed or mm.unum 
approach speed ..-bich ~-er lS ~er 

5. Land as 500D as pn.cncal. 

FLIGHT CONTROL MALFUNCTIONS 
In addition to abnormal response. degraded ftiaht 
cono-ols are indu:ated ~ -~ mznagemmi sysum 
cautions. The caution RES.ET VMS ac:compante9 the 
callliom FCS 1ST. FCS ~'D. and FCS 3RD. Ceue 
i-..,y maneavtring. Attempt ~ mana.,,,.,.-t 
SYStem reset. If camion FCS 1ST cm be rmet. oar­
~ fliaht can be 1wumed.. Tb@ mi-inn sbouJd be 
dsaotinued if VMS do. not reset ar the c:au:tiam 
FCS 2.."-'D!FCS 3BD appear. 

L Paddle Switch -Squee-u and releae. if flight 
cat gains are enabled. 
'J.'be peddle switch rei IIS&atM normal comro) 
laws if the flight cm:urol ma1funaiao is a 
result of ffight teSt pm amuol. 

2.. VMS:ENG - RtS£'1". 

If Caution FCS ~'D'FCS 3RD appear. or 
caution FCS 1ST did not re:,et. 

3. ~ - ~tam 200-300 KC_.\S 
If airspeed is not reliable [ly approxunateh 4-
6 degrees AOA. 

4.. VM.SJENG - RESET. 

S. Conuollabilitv - Cb.eek. 
See CO~iROLl.ABll.ITY CHECK. 

6. Land A3 Soon~ Prutic:aJ 

FLAP MALFUNCTIONS 
A flap malfuncuon is indicated by the c.i.uuon 
.FIAPS or an uncommanded roll:ingyaWID,s moment 
during lam:fing gear enemion rettartmn 

FLAPS F All.URE 

The cause of the caution FLJJ>S. ccu1d be the ~ of 
auto flaps. Flaps could rem.am m 1h:e last posauon 
aaamed at the tlIDe of failure l"st: emergY=~ t1ap::. 
or make no flap land.mg. 

FLAP ASYMMETRY 

!I lateral rolling and ya'«ing oc:cws dunng aper.mun 
of the wm.g flaps. ar the cauuon FL.\PS aD~- stL"­

pe:t an asymmetncal flap caodtt:ion If a t-ding 
edge tla.p malfuncuon can be mnfirm.e-= do not 
exceed 15 degrees AOA and 45 degree of bank 

L '\r~ 'ENG - RESIT. 

2. Trim - As reqwred. 

If insufficient roll trim 

3. Rap Emergency Switch - OIERG CP 
Plan no Bap landing 

If roll continues 

3. Emetlffl'f Flap Switch - EMEBG D!\. 
Conditions permittin& s1o,r mrcraft to bek,v. 
250KCAS. 

... Cantrallability - Check. 
S. CONTROLLABILITY CHECK. 

OUT OF CONTROL RECOVERY 
L Controls - Neut:raliz.e_ 

Neutral p,+ici-:m nulls all pilot commanded 
flight eocm:ol inpm. 

2. Paddle Switdl - Prea and releaP. 
The ~ switch n-irxstabes normal control 
}a,n if the flight cantrol malfunctioo IS a 
rault of fligh-t test pm a:mtrol. 

NORTHtOPIMCAI• "ff-%.JA 
co.-lliiiOH '8CSfflYI 

u.-a A.SSIFIED 
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1 Throttles - As required.. 
See engine manufacturer's petfvt:nance 
specificatioos. An out of rontroJ eondrnoo can 
be qgravated by asymmetncal thrust 

U 001 recowa ed and below 200 KCAS 

4- !'Ugbt C,cmtrol OY1!fflde Switch - ON. 

5.. Paddli! Switd:i - Prea and bold. 
When flight canaol cn et t Ide swttch IS on and 
paddle switch is held. maximum Qight control 
displN'P!Dfflt is provided.. 

6. Stick - As required.. 

Mternco,aJ 

7 Pa1:fdle Switch - Release. 

8. Fbght Control Ch-ernde Switch - OIT -

U not r-ecovei ed by 10.000 feet AGL 

SPIN RECOVERY 

ERECT SPIN RECOVERY 

Apply out of amtrol ~ procedures before 
applymg spua 1eco•etJ proceciw-es. 

L Padd.J. switch - Press and bold. 

2. Stick - Full fm •.ad_ 

3 Ailenms - Full with spm_ 

4 Rudder Pe-1..als - Full against~ 

~ Pad~ SW1tch -~ 

6 Flight Control Ch-ernde Switch - OFF 

1f not reconr--ed by 10.000 (eet AGL 

5 E~ 

ENGINE MALFUNCTIONS 
In addition to abnormal engine per{~ the cau­
ncms LtRJ E-:GINE.-L<RJ-i'!NG•2~;1). and UR> ~G 
1ST indicate an engine malfunction or e:ngme perfor-

• manr::e limit. The caunan RESET \ ~15 could a:ppear 
wtth tm engine cautions. Check. standby fhgbt 
instrument panel for additionaJ indications. 

If engine a:ceeds operating limitations.. adjust power 
to maintain nonnal limits and land a -,an as pracu­
caL Shuuiown engm:e if normal lim.tts can oot oe 
m11inrmned. 

If engin~ Stalls.. rolls badt. or shuts down. press 
engme reseL Restart engine.. 

If engines do rrot respond to throttle c,noff. thE.­

engi:ne fire light button!' can be u..c:ed as an 
altemaave means to shutoff fuel to the engines. 

A wiodmiiling engine produces insuffiaeru oil ~ 
sure for luhnc:ation.. See engme manu.fa.cturer· s 
perfonnam:e specificamms. 

L Throttle .AJfec:.ted __ Engine_ - - IDIL 

2.. \"MSD-G - RESET. 

3 Sumdby Fli,gbt ~ l - Check. 

4. Throttle Affecte,J Engine - As required 
See- engine manufacturPr'$ perfonnanc-e 
speo:ficarion.s. 

ENGINE OIL PRESSURE 
MAU:UNCTION 

I U not ~•eted by 10.000 feet AGL 

5. Eject. 

Engine oil systDi maJfuna:icms include zero. law. and 
lugb ail J:ftllBW"e. Zero ail pressutt ca_mes a master 
caution light and a c:aatian LlR t ENGU-.~ Low oil 
p: -an, ~ a meer« ~ light end a cam:iao 
UR) ENG 1ST. Far high oil pr-..ure -. eagiM 
manu&cs Wti'' 11 pe:fonaaz...- ,sp-cification& S~­
tligbt display ~ and tb1 MPCD engine display pro­
Yide ail pi WWW UC .infarmatm_ 

' 

ll'n"ERTED SPIN RECOVERY 

Apply out of control recovery p!'OCP(lures befoff 
applying io♦1!Ued spin lECO♦ti) procedures. 

' ' ' -

L Pad& switch - Press and bo!d.. 

2. Stick - Full aft.. 

3. Aileroos - ~eu:tral 

Ia,,wqd Sight eould c:mae telb.patatj oil systftD 

malfu:nctioo incfic:atian:s. If oil pc - w:-e ~ to 
oarm.eJ .,_. Wffl u:d ftight, CDlllm1- i:ama1 opera· 
tiam. 

4. Rudder Pedals - Full apmst spin. rr ail preaure aa,s at zero or is ahnanmily lugb and 
the other ·engine is open.ting oarmally. ~ 
ma1fu:nclianmg enpne sbauJd be abut down to mini­
mize damag9. If oil pc-Utt i:s low and appreaable 
time remains during rew•aJ. camider ~ shut-

After lt!COie:t) 

~- Paddle Switch - P➔ ,-
6. Flight Control 0-rftride Switch - OFF. 

NOlnGOP/MCAa Y'F-nA 
~ saarrrw 

UNCLASSIFIED 
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down during reco• ery and restart prior to landing. If 
abnormal ml pressure is acmmpanied by engine 
,-ibrauon. !hut the engme down. 

Throttle - IDLE 
· 2 VMS"'ESG-RES-~ 

3 Standby rught Oi5ptay 1 - Check. 

It oil p:resaure is z.ero or high 

-t. Throttle Affected ~ - OIT: 

5 Land as soon as p,rm:neal_ 

It oil pressu.re is low 

t. Tb:rottle Affected Engine • As Requirecl 
()pera.te ~ at idie d~ r-=CO"'a_Y Mini­
mize G forces. 

5 Land as soon as pramcaL 

ENGINE STALL 
The engine control urur deteas ~e stall based on 
rate of~ of engi.ne burner pressure. Automanc 
stall l"eaJ\~1"\· aenons m:dude afterburner 
ca.oceilaoon.. ~~e lpllnon. and limited fuel {lo,,. 
dunng m:gme rewva_i and reacc:eleranon. II auto­
maac stall aec:o,ey rails. a master cauuon bght could 
come on aecomparued by mmg EG7 and decreasmg 
RP~ 

1 Throttle - Om oC ~A 

H engin~ does not recover 

2. Tbroule - mu:. 
U suill does not clear 

3 Throttle - OFF 

-l E.ngmt- - :\irsTart. 
II rest.an is swx:essfu1. lecTe engine ax idle 
unless mfditional thrust IS requued for a& 
recovay. 

DOUBLE ENGINE FLAMEOUT 
Emergency power w::in Ran up is PVV«natic. Adviso­
nes EPU HYD. HYDRAZTI'-w~ and EPU GDi imfi­
cate ewt:igeo ... y power Wlil has sianed.. Se. £MER. 
GE.'-:CT POWER OPERATIOS. 

H th@ EPU is ectm1ted.. seoe L&"IDING 'WITH EPU 
ACTIVATED-

L Throttles - ldle. 

2. A.uspeed - As requu-ed. 

3. EPU Sel.ecmr - 0~. 
Push seiect.ar m and rotate to O~. 

-l. Engines - Airstart. 

~-e 10.000 feet MSL 

5 Emergency Oxygen Bottle Handle - Mm-ate 
Prv+idas ~15 minuue of oxygen. 

6 Oxygen PO'lre' Switch - POWER OFF 

i . (n;ygen. Supply Switch - OFF. 

EMERGENCY POWER OPERATION 
The c::me gomcy powPr unit CEPUJ comes on 
automJLtically fur double ~ fl•D1f'001L double 
geieraun- failure. or lot9 of the utility hydrauJx 5)--S­

tem and either fhgin cantral hydrauhc system. lf tnt, 

£:PC falls to ccme on aut:omatically. IIlO\-e the EPl" 
corurol SWltCb to 0 .•. 

-:-mP.:rgenc)' power unit ope!"lltlOn ts mdtau.ed by r.he 
a~nes EPC GD;. Hi'DP-~""E. and E?l" h11). 
and the deaeae in hydrazine quanmy on lllf: stand­
by fhght display 2-

Tbe bJ,inmne supply pro-rides enough. J>O'A"PT to ru:1 

the EPli emergency generatar for apptmtely 15 
mmuteS and approx:mately 9 mmuteS .-itii tn£c- ewer• 
~ - hydraulic pump pnniding bydrauhc po,rl'f'. !f 
r.he ema geocy· ~tor fails apprmimately :? mu. 
utes of battery p0WB' IS aT8ilable. 

If the EPt! is acuvnted. see u.,"1>ING \\1Tri. EPe 
ACTIVATED. 

L EPl: Selec:tor - O:S. 

ENGINE AIRSTART 
Airsauts using hlNd. air. sp, .J,:'.rwn. or windtrolbng 
engm.e can be aa::omplish.ed ,inthm the aJJ'SUl.t1 en\"'it'­
lope. See engine manwaaW'ff·5 perionnance 
specifications. 

L AiHpeed - ~ required. 
S. engine manuw:turer•s perfurcance 
specific:anons. 

2. 1brotde - OFF. 

3. VMS/ENG - RESET. 

._ Throtde - IDLE. 

lf11ostanby%0~BPM 

~ Opa-ating F-opne - RPM as t91a:il~ 
See engine manu.factunr's ~ 
■pec:i&:erims 

NOa'THROP/ MCAla YF-23A 
COA'I.CilikMaNSITNI 

UNa ASSIFIED 
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6. Engine Cnmk Switch - Lor R las required>. 
Place swuch to select the failed engine 

ENGINE/ AMAD BAY FIRE IN 
FLIGHT · 

If the engine fire tight hipper haID co::telS on. acuvat­
ing the fire exangwshmg ayw:tem a.nm both fire 
·ell11lg\DSher bott1ea and ahuta off fueJ and ram a1r co 
the engine. If the AMA.I> fire I.J.ght <lower balfi ts on. 
only one fire eninguishing bottle is armed.. 

If an .n:plosion or catastrophic engine failure oa:urs.. 
do not delay engine shutdown After the fire light 
has been pr e!S9e:L do not press again. If the fire 
eningwshmg agent ts med. do not ~.an ~ 
unless absolutely nee uy 

~ lM engine fire button 8 SeCODQ 

time reopens main fuel shutdf Tah-e and 
allows fuel to Do-a- ~o tire engint> POSSl e 
fire or engi.nf' exp 05100 could result 

l Throttle Affected Engine - IDLE.. 

2. Standby Flight Display l - Check. 

U fire light rPm•ins on for 30 RCOnd.s or fire is 
confirmed 

3 Throtde Affectec £ng:me - OIT 

4 Engme f ire Button - Pr-ess-
lift metal guard and press button. 

5 Emngwsher Di9Charge 
CHARGE.. 

U fire w-a.rning light goes out 

S.-itcli 

6. Ftre Warnmg System - Test. 

- DIS-

7. Bleet Air Control - ~ to OFF. then as, 
required. 

u fire pet sist:s 

EPU FIRE IN FLIGHT 
L APU,'EPU F°ll"I! Bunm:t - Press. 

[21 APU fuel is mutoit one fire extinguishing 
agent bottle is armed. and a 10 .amd delay JS 

stan.ed ta.Dows APU to spool down). 

Wait 10 aeconds 

2. Eninguisher Discharge S-=itcb - DlS­
CHARGE.. 
Tune cielay fll"e'\"ents d.ischarge 10 seamds 
unal after fuel shut off If fire wammg hght 
goes out, tat fire warning system. 

If fire tight rem.a.ma Oil 

3.. APUIEPU F'"tre Button - Press twtce 
Arms 9eamd fire e:ninguisher bottle 

Wait 10 seconds 

-t. Eninguis:her Oi9d:targe Switch - DIS­
CHARGE. 
Time delay J)f'e"l'"etlts di9l::b.arge for 10 9emn'ds_ 
II 6.tt warnmg hgtu goes OU~ test fire wa.rnmg 
system. 

lffirepemsts 

5. E")Kt-

FUEL MANAGEMENT COMPUTER 
FAILURE 
The caution FUEL FAIL i.ndlcateS failure of the fuel 
management com:pmer ar a fueJ gauging probe fail. 
ure. Th~ caunon CG comes on. 

l. Fuel Displ:ay - Check. 
If ~ timer appean Cbottam nght comer 
of disp!aJI. the fuel managem:ent computer 
bas failed. If EST is shown by a fuel tank. a 
fuel probe has failed. If Th·v is shov.n ~ - a 
fuel tank.. tank quamny reading is in,-a.lrd. 

U invalid timer appears on Cud display 

2. AOA - 12 degrees. rna:unum. 

3. Lar:td as aoon as pnajcal. 

FUEL TANK PRESSURIZATION 
SYSTEM FAILURE 
Low tank ~ iit inav:at-4 by tb. csurion TA!-.'K 
PRESS. Maintain below 17,000 feet MSL <.if pncri­
c:al) to Fft""'!l1 nal pump coitatiac. 

1. Tbrottlea - Out ol AB. 

2. AI.titw» - Mamtam bejow n.ooo r.et MSI. 

3. Lmd u axm a rnc:tical 

FUEL ASYMNIEIR1 
Jrxticatim oC. fm& -,,nmmy couJd be: 

• Caution FUEL ASYM <wing tn.nsfn pump failedt. 

NonHaOP/IK#lt 1'F-23A 
COMHI I IION SINSfflYI 
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• Cauuon CG tfuselage transfer pump failed}. 

7be cautton .FL""EL ASP..1 indicates a 500 pounds 
fuel un:belaoce be~ the left and right. wmg tan.ks. 
and c:ouki m:d:cate ~ fatlure of a v.mg transfer 
pump on one s:ce 

A caution CG could be an early indica-uoo of fuel 
transfer failure. ~tor CG and fuel &a.Dk quanti­
ues. 

L Throttles - Out of AB 
If a low fuel state ts S'USpected tn the main 
tramfer tanktsJ. ttUlrd. chrottles to mirumam 
praaical3etting. 

2. ~vermg - Discontinue. 

3.. Ma.nu.al Fuel Control Display- Se1ec:L. 
Press but.ton labeled co.:-;T on fuel display 
~uaJ fuel control chspla~- appears. Check. 
tank. quanunes.. 

• c~~~~~; 

Do not deselect rhe manual fuel display for 
more than 30 seconds.. The fuel system 
returns to auromaac mod£- wuhm 30 sec• 
ands aftN ceselectmg the manual fuel dis-­
play 

3- FueJ Dn-erter Val..-es - Verify feed position.. 
F~ button lnb!led LOI\" and button labeled 
RDIV until the later F appears. 

4. Wmg Tramiff Pump! - Oft 
Press uie button Labeled L'\\ 'P and butt.on 
labeled RWP Check 'fll'm'd OFF appears 
beside label 

5. Land asaooua:spnwct<al 

FUEL LOW 
lnd.icaoon of a fuel low could be: 

• Prematu:tt caution FUEL LOW. 
• Voice WABNI11,'G, FUEL LOW , 

1-rw fuel 5talU9 ill indicated by the caution FUEL 
LO\\'. ac:cmnpanied by the wice WABN11'-lG, FUEL 
LOW . The lo..- fue-1 cautim is -...titakd by low fuel 
le-rel in the engine feed tanks. 

The caution FUEL LOW inrtwarm the engine feed 
tanks are not being f'Ppienisbed from the wing or 
fu9elage transfer tanks. Any delay in reducing 
tb:ruR cnuld deplete feed tank fuel causing ~ 
Oameout. 

l Throttles - Out aI AB-

2. Fuel Status Display - Select. 

3. Fuel Quantity - Verify fuel in feed tanks. 

Hall fuel is not in feed tanks 

4 Paddle Swttch - Saueeze and release 
Returns fuel cxm~J to autamanc. 

5. Land u ec,on as pcaible. 

If one fuel tank is low and fuel leak con.firmed 

6. Thronle . .\ffected Engine - OFF 

i . Engine Fire Button laffected sideJ - Press.. 
The engine fire warning light doses the fuel 
shutoff ,-.Ive nobiting le.ab downsu-eam of 
thevalft. 

If fuel cauthm CG is on 

8. AOA - Limit to 12 degrees_ 

FUEL BOOST PUMP FAILURE 
Failure of one boost pump causes the crossfeed l."'3h"e 

to open automatically. One boost pump is suffiaent 
to provide fuel fur both ~ at tbronle sen~ 
up «> !.fil. power. 

Double generator failure could cause both 0005t 

pumps to stop until the EPtr pnrrides flnergffl't'Y 

power. . ·orma.1 engme operanon cannoc be sust.a.med 
wnh failure of both fuel boom. puwpg. Th~ DC f~ 
pumps ca.n supply 5000 lblhrpump fuel flow-

L Th.rot:tles - Out of AB. 

2. Fuel Status Display - Select.. 
Confirm boost. pump failUff by lo-a' fuel pres­
sure. 

NOTE 

If one boost pump fails. limit throttles to 
YIL powe- range maimum. If both ~ 
pampe fail. limit thJ'ottlea to _. than 5.000 
Ibtluimgi:De fuel flow ma:imum. 

3- Land a a:J011 as prw::tioll 

FUEL HOT 
If th~ engine in.let fuel is ~ 115 d~ 
Centigrade. the caution FUEL HOT comes on. F u1!I 
cowd Y&pUti:ze and came fuel pump amtaDOn and 
e:ngiDe 8ameout is F e-""hle A bot n.t candibol:l mo 
mm. if engine fuel temperatun cm standby flight 
display 1 is ~ mgme rue tempen:wre 1imi1 or­
fuel r.d tank tempaatwe is abate 60 degftft 
Centigrade. 

NoaT'HaoP/MCAII. YF-2M 
COMPITITION SIHlll1W 

UNClASSIRED 
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No«nttOP/MCAlR ff-~ 
COMPETfflON 51NSmvt 

L Standby J1igb.t Di.splay l - Sel«t.. 
DeW'tn.lM stde affected by fueJ tempenture 
hot. 

2. Throwe Affected ~e - Set 5.000 pp_h fuel 
Oow 
If condiuons perm1t. set 5.000 O..b:r en.gme 
fuel flow or mOff £or fuel cooling 

lt caution perlli»~ fuel temperuure conCtrmed 
bot 

3. Land A5 Soon k. Pracucal.. 

FUEL VENTING 
fuel venting c:ould be caused by failure o! the fuel 
re.-el control ~ m tanks 1 or 2 Fuel trans:fer IS 
DOl"mJllly nopp,d wheo tanks I and 2 att fulL If the 
fuel evei cont.ro1 ,.-ah-e m eu.n.er ta.nit fiu1s.. fuel uan.s­
fer conunues and ,.-eats fuel ~ooani Fuel ,.-ennng 
can be c:onfirmed by c:o.a.!r aircraft. if anilable. 

lndx:anan of venung could be a premanu-e bingo fuel 
or fuel low caunon.s If ~u.ng ~ dunng air 

refueling. di!a:mtmue refuelmg 

1 ~{anaal Fuel Control Displa~· - Sdea 
~cmnor fueJ 1"-el 111 feed tanks.. 

2. LPft F~ Tank ~ Shutoff Vah""P - ClOR. 
Press buuon labeled Lf As f~ tank fuel is 

use-i.. manually open refuel carurol ~ to 

refi.d ~ feed tank. 

If venting continues 

3 Left Feed Tank Refuel Shut.aff Valve - Opm. 
Press buuon labmd LF 

4 Right F@ed Tank ~el Shutoff ValTe -
Clme 
P~ button labeled RF As ~ tank ru.J ~ 
used. manually open refuel C00trol Q}TP to 

refill ~ feed tank. 

5. Altitude - Mainiam below- 25.000 feet MSL. 

SINGLE GENERATOR FAILURE 
Cau:tim L GEN or R GEN inclicai. pmrator failure.. 
Es.nuaJ flight ekcai.:al k,a,cu can be prorided by 
ooe gmer-atar. Chedt the MPCD far nexis:ttid cau­
acma. A.MAD and XFMR RECT. 

Both left and right main AC bus 2 ue i:Dapffa.tiTe 
"'1th s:m.gl. ~ failun. 

L EPti Se1e:t.ar - AUTO. 

2. Ge:,erator-Re9et.. 
Cycle pneratar SWla:h to RESE7 and back to 
OS Cifllffaior may be r-e!et as many tunes 
as reqwred. 

3 \"YS L'iG - RESET. 

I! ,enera.tor faila '° neci 

-t GeiffatarSwitcb-OFF 

5. Land as -,on as prnric:a! 

AC F.quipment Loin 

• flight test eqwpmmt. 
• Fuel flow a-ammiatt. 
• Prog:-ammable armament amaol <PACS . 
• Seat adJUSWlftlt. 
• IFTMode 4. 
• Weapons sunons.. 
• Wang fuel transfer def\ and right, 

DOUBLE GENERATOR FAILURE 
II both generators fail. tb,e, ewa pkY generator 
auun:natically starts and po«ets th~ esenua. b-.JSeS 
Se. ~iERGENCY P.O\'\"ER OPERATIO~ 

S- L-\.,"DD.G WITH EPU AC'nVA TED. 

For affect~ elect. ical bmes with double gemn,cr 
failure. see fip:re 3-4 To rroid engme stall or fume­
out. reduce thrust to ad» until eJecuteal po,irtt ro tne 
fuel boast pumps IS repined 

If the elec:aawr: ADI display does not automauea.Uy 
came up on th~ right MPCD. aw badr;up imtrumentf 

and attempt to reset the eme.gency poen.tor If tnt­

ngb1 YPCD IS swl blan.L artempt to n!9Pt by c,.~ 
the MPDP power ·.-.ria:h to OFF, then OS. 

Many other waminp. cautions. and ad+dOI is are 
shown. mdudmg 'l'0iee m 1M and WIIJ'1lmS ~ 
Warmng bgbt OXY appears 10-20 ermv:h after fail. 
Uff rf. generaur cam:JOl rwn. 

1. 'Ibrotdal ._ IDLE Cimmediacelyt. 
Azzy delay in wdiug throcda could result 
in dual eqim fJameoott. P1aci:ng throtdes l0 

idle eDWN6 rapid tramffl of eJec:mcal ~ ­
to thl. Wps:L'J power uaiL Ad, .. , EPC 
GEN i:nctic:w:t- www geo..y pawa- unit 1 is 
opera.ting. 

NOltTKM>P/ MCAla YF-2:IA 
COMPITl1ION SINSfflVI 

UNCI ASSIFIED 

-

• 



UNCLASSIFIED 
NOlnMROP/MCAm 'ff-23A 
COMPtnT10N SENSmvt 

~1F-2'-3('t)A-1 

OPERATING ELECTRICAL BUSES 

' eeo 
GEN 
00 

8USSES u s ~ !"6) 

' AC ~:A-
~ A.'D R,GJT ON 

. 
AC ,.,.A!N 1 
L=F"T p,,o R!G« -
At; MAI 2 

j ta="J A."-0 RI GiT -
! oc =SS'S"-r' = A!.. I I WEFT NO Rl~ OH 

\'MS i A..-:::J \-S z ~ 

1CA-L"TIO~, 
"-' ----- · 

E.ngJne stall c:o-uld occur \l;")th double 
generator falh.an.. Idle enpe thrust arulrl 
Mlp awtd engme suJl ~ - n-du.::in& engine 
fuel demands until th2 EPl" can 5Ublize 
et«tru:aJ power to the fucl boost pumps. 

2. EPr - Check O'pfflltmg. 

1f EPU faih to start. turn EPl- on manually 
and re,et lM f!1hb&i:!m"Y ~- if 
required.. 

3, Throttles - As required.. 

4... ~ - .A. required. 
If fatlu:re occun ~ IO~OOO feet MSL. emer­
gency 01)£til should be at:tinted without. 
delay. 

a. ~ - Oxygen - Aai\-a~ 

b. Oxygft1 Power Swiicb - POWER OFF. 

BATTERI ES 

UTIL AND VHS 1 :0 
El£RO VHS 2 

C2 Hl'E> 12 titlNS> 

I 

- -

- -

- -

ON -
~ I ON 

CD-CI Z 

c. Oxygen Supply Switch - Off 

5. Generators - Reset 
Cyde each generator !'Witch 10 RESC and 
badt to O!\. 

6 MPDP POW1!t Swiu:h - Cycle Off. 0~ u 
MPCDblank. 
C)'de Slriu:h mnmenr;an)y •mmimum of OS 
secondsJ to OFF. then O~. and rel~ 

,. \ °?l!S.E--G - RF.5ET. 

8. Land a 90CXl a:. pacrir:al 

If neima ,euaator I a1 eta 

9. Land u 800D a powmle 
Ema~ ae,.eaur.r power supply ss a:pprm­
mately 15 minutes. 

10- EPU S■h tm - ON (jUlll ptiar to la:nding, 
Just prior to landing cycle selector from 
AUTO to ON. 

NORTHaOP/MCAJt ff.23A 
COIIPITI110N SIHSl11YI 

UNa ASSIFIED 
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~ COMPtTTTlON SENSl11VE 

~ EQUIPMENT LOST WITH DOU- 2. La.ode5CJODaspraaical 

~ BLE GE~~TOR FAILURE THREE TRANSFORMER RECTIFIERS LOST 

~ Three transformer rectilier failures a,uld result m 

-
I Additional AC E.qwp- DC :Eqwpm~t Lost the loss of some electncaJ eqwpment. 

men, Losx <EPU on) I L ~on .E:.men.tial F.qwpment _ Off. 

• Jedan amtrols • Uo &oru control • TACA.'-

-

• AYIOIUCS tnterface unit tpuua]J • IFF 
2 • Tank. 3 & 4 control • UHF 2 

• BL"'D • Ant:iskid • M."5TER ARY 
• IXS • Hot fuel valves • HUD 

~ • Display proc x • GHF 2 • Left MPCD r cpa:maJ, • Fan bleed vaITe • Flight Test Da.ta 
• Oxygen generation • Seat adjtlSt 

~ • Pitot heat • TACA.. ~ 
,, • Flight test eqwpment • ECS a:mtrol 

-

• Left boost pwnp • . :..\-"lORlCS lnterfaee:? 
• Fuel transier I • Oxygen ~oeranon 
• AntK:Ollision lights control 
• EC:S • Left ~!PC!> 

-

• Centtal comput:er • Fuel~ 
• TACA.~ • Anacollrsion light$ 
• Aft ECS ram ~ • Armament • •· 

.11111111111 ~vaM -

~ BATTERY FAILURE 
the cauuon BATTERY tndJc:ates the emergen~-­
utilif!". or ~ of the tw0 flight control ,\")15, 
batteries IS failed. 

~ 1 Land as sooo as pnlCttcal 

,,. Y1ss2on control monn.ors elettncal sysum and 
~ could provxfe mfmmation on af[ecud batten-. 

,,.TRANSFORMER RECTIFIER FAiLURE 

-

If the caution ~1 RECT appears. use the u·1om~ 
built-m test chsplay to determme t.hP transformer 
recafiers lost. 

- L A '"10llics BIT - Select. 
Sel«1 avionics BIT menu and d«~ 
extenl of Joa. M"",ppno c:mmol IDIOllJtors 

-

-.tr .cal mtem and c:ouJd -owl- • • . ., ...... __.~ 

~OR TWO TRANSFORMER RECIIFIERS 

~Maximum load eapa.dty is reached with th. loss of 
~tworecnfiers. 

- L Nm! !1 1,tw Electrical Eqwpmem - Of[ 

• TACAN 
• IFF 

- • UBF2 
• Mastt!I" Arm 

2. Laod as 9C>CXl &.<It p:wt"h!e 

CENTRAL COMPUTER FAILURE 
Central cmnouter failure is indicated tf the messna, 
STA.'\-OBY O.ashes on die left MPCD and the nght 
~!PCD changes to an electrmuc ADL Accurate fuel 
CG informauon is lost to the ~ and the cauUODS 
TA.'"'K PRESS and FCEL A.Sn! appear Furl 
mfonnaoon for cauuons FUEL F All.. 1 A..'\°K PRESS 
and n°EL AS\"M IS inacs::urate \:se fuel quanury 
&om standby flight display. 

L Central Computer - ReseL 
Press bun m labeled CC RE.SE:' located on 
the t:XE control panel 

Ir in manwaJ fuel control 

2.. Paddle Switch - Squeeze. 
Returns fuel control to automaUc. 

If central compute- does not re.et Cleft MPCD 
blank) 

3 Central Computer Power Switch - Cycle. 
!tlO\"e SWltc:h t.hrou,gb Al rro to OFF. then 
momeowily to ON. 

• · ~DP Switch - CJde. 
CJ'Cff multipu:rpoR display pto: e 1 • power 
swiuh to OFF, theb ON. and re:lnu. 

5. Landu eoan a ptKtiee\ 

SMOKE OR FUMES IN THE 
COCKPIT 

r.omider all unidentified odan a cmic. Do not con-­
ruae cundematiao from the air candition.ing ~"Stffll 

wnb amoke The moat probable -,arce of smoke or 
fumes ls from the- engine or from residual oil in the 
ECS ducu. The amob is bha grey, ha a pu:ngmt 
odor, and could sting the eyes. 

-- NOnHROlt/MCAla 'ff-23.A 
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NOIITHROP/MCAm ff•UA 
COMPITTTION StNSmvl 

'There are D:O fuel or b~-dnulic lines passing through 
or near the coc:kptt area.. POSS1bility o.f codtplt fire is 
remote 

I Oxygen PO'l'l'ff Swucb - 100".i. 
Provides maximum oxygen enriduneot at 
~t paunve pressure. 

U smoke and fwnea or odon persis1. 

2. Emes genc_v Oxygen Bottle Hand.I~ - Activate. 
Pl'O'Vldes ~15 minl.lle6 of ~icl1-

3. Oxygen Power Swnch - POV.-"ER OFF. 

-1 Oxygen Supply Switch - OFF. 

5. Cabin Pressure Switdl - RAM.DUMP. 
The cockpit ts unpt"eS!Uriz:ed. ~ bel0'W' 
10.000 feet MSL befot"e emergency oxygen 5\IJ)­

ply ts deptetM. 

If el-ecttical st.1:cke confirmed 

6 Non-Essenual Elec:mcal E.qwpment - Off. 

i Land as 500!1 as posst"ble. 

U cockpit visibility is dangerc,usly resiricted 

8 Canopy - J ettison. 

PC HYDRAULIC FAILURE -- TOTAL 
Total PC hyd.rau!K fa:lure ts recogruzed by the cau­
nons PC-L PC-2.. and FCS ~~- Reduce h,urau.Iic 
pressure demands by ~.oz at all'SJ)l?@ds to m:inirnrz:e 
htg:h pressure lond:5 oo the ihg.ht controls ••ppnm• 
mately 220-300 KCAS1. 

l Hydraulit: P,e5Swe -Check. 
Cb.eek b~ulic ~ on the standby 
flJgbt display 2 to~ total PC failu:na. 

2. A1rspeed - 2:?0-300 KCAS. 

3. Flight Contnm - M"mirnm inputs. 

~ Controllability - Check. 
See CO?-.'TBOLLABII.J"IY CHE.ell 

5.. Land u 9CJCm as possible. 
Make straight m approach. Anticipate mow 
lending per i!xtemion.. 

PC AND UTILITY HYDRAULIC 
FAILURE 
The lea of both PC and one miliry hydraulic pump, 
or both uwity and one PC pump, reduces flilh~ a,n. 
t:rol effeaiee. ess to approximately ha1£ 

Lam of one PC and both uulity hydrauhe ?WllP8 
a_wmnattcally activates the emetg!!ncy po-a-er urut 
and restores !IOme flight control authority to th• 
hydrau.bc 5}'3tem.. \\-uh the loss of one unlicy a.no 
both PC pumps. 9elect emer-gency power urut on. See 
B!ERGE.~CY PO'WER OPER.~TION See L~,-o. 
C\G WITH EPU ACTIVATED. 

L EPU-0~. 

l( both PC hydraulic~ and one utility 
hydraulic pump failed 

2. Airspeed - li0.180 KC.I\$. 

3 Landing Gear Eml!'!'gency Extension S\;qr::b 
DOW~ . 

NOTE 

Lower the landing gear 'tl'ltb em~ 
accumulator pressure to reduce b~-craubc 
system demand. v.-rth both PC hydraclic 
system5 failed. utility bydnuhc ~em 
pressure could be msu:ffiaent to power lbte 
f1iglu amtrols and uulity ~:ilem 

4.. Land as 3100D as possible 
l1ake suaigbt m appraacli. 

LOSS OF CANOPY 
L Ahspeed - Less than 200 KCAS 

~ Altitude - ~taintam lesE than 10.0C•• feet 
~L. 

3 Ejecaon Seat - Lower. 

-t.. Landu a:,onas p-rwri:al 

EJECTION GENERAL 
Ejec:tion can be aa:amplished from ground ~-el to 
50.000 feet M.SL between O and 600 knots WJtb 
wings le9el md no aink rate. Appreaable forces are 
eurted OD dJe body tiJO'\'e ~ knots. A1:>on! 600 
knots. ejec:.tiao is huardom due to ucess,,e d~rnJC 
pi WUNS. Altitude, airspeed. pitch and ~ a.ngies. 
sink rate.. G Joeds.. human r...-cion times. eotc. can 
redua- chamw fir aurriva1 md cowd bf, a.unulaUTt" 
In moat lritvarinns. e;ec,1im at higher altnudes 
tqpw◄11ilfl•h!i, 10,000 ft AGLJ ac reduced mnpei!ds 
allows rm time to ova come ejection difficuloes In 
ccnaolled le,oel flight. eject ~ 2000 feet AGL if 
poaib1e. If out-of<anaol eject abaYe 10.000 feet 
AGL if pamble.. Do not delay ~ below- 2000 
feet AGL for any J"N9DD-

NOnHaOP/NCIJW 'ff.23,A 
COMPl1fflON SINSfflYI 
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I WARNING I 
• To elirnma•e the rttlt of burn mJury dur­

ing e,ecumt reqwres weartn.g (hpll 
gloves and ~,ng with sleeves rolled 
down, 

• Airblasl injunes maease as ~n 
speeds increase. ~ airspeed as 
much as practical before ejecting. 

• Do not delay ejection for any reucm that 
commits you to &ti ansa& e,ection. 

fflGH ALTITUDE EJEC11ON 

' 

·[n an ~ at higher altitude. comidl'nlhle ume 
ela:pees dunng drogue chute de:!ICetlt before seal 
separaoon and parachute ~p!oymenL Therefore. 

' 

manual seat 9l!pllJ'anOO should be made only if auto--
mauc seat separa.non failure is amfi.m:red 

' ' ' 

LOW ALTITUDE &TECTION 

Belo-c- 2..000 f~ AGL chances for a su.ccesmiJ 
e,ecumi are amp~ ~ - le\.-elmg the- ~ and 
zcxm•rqr t.hP aua-aft Exchange acess aits:>Hd for 
alncude and gam an upward V'eCtOJ' for e,ec:oon Do 
noc exceed 20 dqlees. nose up £"Jed befon. drmb 
me. reaches zero A more venical seat tra)«tory 
pr'0'-1des additional t:ime for automanc ~ r ~­
tlOD and parachute d~"Dlent. 

• AUTOMATIC EJECTJO~ SEQUDicr-..G 

J There a.re tb.rft eJ@CUOU modes. bued on an speed 
and albtude lfigu:re 3-5). Mode 1 pnmdes immediate 

' 

parachute dep!oyment after dearin.g the aua-aft. 
M~ 2 deplQ_\"9 the~ chute lint to slO'll" the 
seat. r.heo d~ the parachute. ~ 3 is a high 
altitude. high &itspwd mode. In tnOd. 3 the drogue J chute rern•im auaclled to tM -t until mode 2 lor 
mode IJ parameters &ff met. then resumes the ~ -

' ;E= EJECTION 

' ' -

Proper bod) pccitioi, rnrnirnius ejlaion iajuey. Bank 
and dm angles ~ the mmi:mum e;ect:ion alti­
tude t figure 3-6}. 

U tuft and conditions permit 

1. Slow below 200 KC.l\S. 

IWAB.NlNG I 
If unable to slow below 200 KCAS_ ,ecoson 
canopy wuh canopy Jetuson handle pnor to 
e,ecuon to elirnirune possibility of canopy 
collision wu:h e,ection seat or mam para­
chute. 

2. Tighten lap belL 

3. Fully imen 01)geu man ba,cnets. 

4. l.DWft .hetmet vi:9ar. 

5. Tighten chin 9trap. 

6. Stow looee equipmenL 

7. Select IFF EMER 

8. Lodt shoulder harness-

9 ~oufy c:.on[J"Olling agency of location 
inrenoons. 

CANOPY SEPERATION FAILURE 

and 

If the canopy fails to jetti9on after pulling the­
eje:non handle. pull the other band.le 1f the cano;iy 
fails to )tttl9on.. maintain one hand on the e,ectrcn 

handle and. attempt to jettasm..-opm the C&bOP.' .-ith 

auter hand 

1. Canopy Jeui,uu Handle - Press unlock but­
tao and. pull. 

U canopy falls to jettison 

2. Canopy Switch - Open. 

EJECTION 
Ejecbaa siJDuld be woastp&dted v the lowest pracu­
caJ ah speed. 

I WARNING I 
• Sled test results inctic:awd • pxential for 

c:ollisiom bKwwww the canopy and the 
maDIWt or rwo,ay paadiute a:msts 
at ..uwpeeds betwwww 225--400 KCAS_ H 
t• :ry t.o 1!ja:t in cmtralled flight 
1-1:wwu 225-400 KCAS. .. •Oi-+1ing the 
canopy. wait s .. ,:Jbds. and tbtm e,-:t to 
elin:rinata hazard. 

• Do not pall 1estraint ewegeucy rein• 
bmdle prior to .;., tim, ActiTatian of 
tbP bancile cfieconnecu lap beh and iner­
tial reel br:1:D- Sa& ejectiaD is 
impoMtlJe 
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EJECTION MODES 

1. ~ c,,~Ac,, __ - F:RE:5 

2 . VER>-!En ROCKET F!R:S 

13 . 

... 

0R0GtJE :JE=",_OYS /I.FD 

!NR..ATES 

PARAD-UTE DEPl..OYS 

NOaffGOP/ MCAllt YJ.%3,A 
COMPITfflON SENSfflVI 

© 

HO'J: 1 HlDE 2 I HOOE 3 

c.o o.o I o.o 
0 . 18 0.18 0 .18 

NA 0. 17 C. 17 

0.20 0.97 • 

S. O..~ Ra.EASES FRCli SEAT NA 1 • 3'2 • 
6 . S-:AT i:a...EA5ES Fi:ot P ILOT 0.45 1.42 • 
7 . P J.RACHJTE Il'RA TES I . 80 2.. 8 • 
8 . SlPVIVAL EOUIP'E}."T O:?l.OYS S. 8 6 . 3 • 

• PARACHJTE OEPLOY>ENT. HA.~ SEAT SEPARATia-i ~ RL­
_ QWIIIG EVENTS ARE. CE...AYED \.NTIL HOCE 2 aJR HOOE 1> 
PARA.~ l cHS Afe tEl 

,,.,_~ 
NOl'nmOP/MCAlt YJ-2:M 
COMH I I iiON BNSfflVI 
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UNCLASSIFIED NTM t1-23(Y)A.1 
No.-nmoP/MCAm TF-=a 
COMntmON SEHSmvE 

L Ejecttan liandletst - Pull.. 

EJECTION SEAT FAILURE 
! w AR..1'"1NG I 

The foUowmg procedures are presented as a 
last resort: attton fur- the ptlot to depa.n the 
8lJ'Cl"8ft and no an-depth srudres ha..-e been 
made to confi:nn whemer OT not they will 
be Cl IITPS!fnl. PlJot safety • ::oay be 
,eopardued usmg these p:roc::20ures: howev­
er tlus may be preferable to rernammg with 
the airuaft.. 

. 
If canopy aeparate5 and ejecnon seat does not fire. 

l Airspeed - 200-250 KCAS 

2.. S1llVIV8.I fut Straps - Re,lease,. 

3 Trim - F uD Dc:rv.n 
Apply full down mm wrule hold am:raft m 
lev-eJ Oi,gnL 

~OTE 

Do mn dtiay betwl!-en srep 4 and si.p 5 . 

4. Stick. - Release. 

5. Restramt Emergency Release - Actuate w~ 
pushmg up on eft Pnot probe suppon_ 

~!'\-UAL SEAT SEPARATIO~ 

~ual rel.a is difficult and shouJd be COllSMU?red 

only as a last resort.. Push up oo the left P itol sup­
port and simultaneously pull the restraint emttgency 
release handle. Jerk on the parachute l'1SffS. or use 
any other melbod to fon::e the penmmel pa:rac:bure 
conwner from the sea-i. 

I w AR."i!NG I 
• Do not grasp the Pitot sensmg mlet 

bcxn::ng,. Se,,e:rv arm. hand m.JWY coula 
occur if parachute mortar fires 

• Do not a_u.mpt to open the lap belt. If 
the lap t»lt is opened. the -.r paroally 
f.alb away, but parachua risers and 
shoulde!' b.arms c:ould rem.am attaehed 
and make SUC0l9Sful paradiut-. cie-ploy. 
ment impoaible. 
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EMERGENCY PROCEDURES 

AIR REFUET.,ING 

BREAKAWAY PROCEDURES 
Rela.1:ift pcmtian of the tanker and rea:i.w airaaft 
must be dOl!lelv mm:utored bY all crew members cfur. 
in;g all ~ o£ refueling.. If either • ~ ar 
recei, ei crew member determines an abnormal comfi. 
non requires: an immediate aeparaaon of the two air­

craft.. the crew member shall tnmsmit the breakaway 
call on air refueling &@quency. These o:mditiom 
mdude. btn are not limned to. e:u:esmve rate of ~ 
sure. ~ and engure failure. Tne aucraft need 
not be m the contao pas1t100 to call a breakaway. 

!..tmrt the use of the word breaJta,ray to cnnc:aJ Sltua• 

cons.. Casual use of the 'lll'O'ld breauway dunng 
refue1mg operauons could cause .urc:reVG to m.tuate 
eme:rgem:y se-pa.ra.tW.n procedures. 

For all breakaways. tcansmit the canker c:a.11 s-_.gn and 
the word breakaway t.llrff nm~ • E.xacpJe-C.llEVY 
20. BR£AKA.WA¥. BRLAKA.WAY. BB£AKA.WAYJ. 

The tanker shall; 
• Increase power. tf &\'"3ila.b.e. to obtam for,rard 

sepa:raaon.. When dear of the r'eCle:m!I". climb 
straigiu ahead -,th wings era 

• Turn beacon lights 10 BOTH o:,; an~ posiuon 
bgbts to BRIGHT 

Tb4e: JtCt:in:r :shall: 
• .Oi9con.oect.. After msc::onn..-:t.. retard lhrotdes and 

estabh5.h a defimte rate of desc@nt to 1000 feet 
below base air refuehng alutude. 

• Drop aft of tanker until eon.re tanker ts in sight 
and morutor fbght mstruments. 

• If 0\-ernm of the tanktt occurs. do DOt tum until 
posmTe ,epuaiion is awim-l 

IWAR.~G I 
If the teee\Pft '°9e5 sight of LM tanker at 
any ame after OftffUD. the receiver ,mall 
establish a p:eitiwe tate of deacent to 1000 
feet below bae air refueling altrtud.e.. 

SYSTEMS MALFUNCTIONS 
Do not aa.empr air refueling if systems .malfuoctiom 
jeopardue safety eu:ept for a fuel • or com­
mand du • 

F AJLURE TO DISCONNECT 
[f a d:ew:onnea does not occur. select SL:PWA Y 
ORIDE oo the air refueling SWJtch and push the au­
refueling di9oonnec:t mtdi. If a di9connec:t snll does 
DOt occur. uae a brute force di9c:ormect. 

BRUTE FORCE DISCONNECT 

A controlled brute Carce dis:onn1'!Ct .is gradual mo,."e­
cnent to the aft boom limit ending WJth a smooth aen­
sion pull OUL A amtrolled brute force d.i:sconnK1 as a 
last resort. 

Mmntam refueling posinon and es:tabmb a ~ual 
cccn-ement aft until the boom ts at maximum enen­
SlOn. After separatlOn. request the boom operator 
V15U8ll..v check for receptaa.e d~ Au reiueb.ng 
may be connnued wnh othe .ecet,eis tf th~ boom 
sh.O'IVS no visual damage and a boom st.abibr,- med &$ 

normal 

If an ancon:trolled brute force d.tsoon.mct occurs_ a.tr 

refuehng shall be tenmnated except ouncg fuel 
emergencies. 

OVERRIDE OPERATION 

If in.mh-enent di:so:mn-ea:s oa:ur due to a tanke1" 

malfunc:aonmg signal amplifier or recet'\"'l'r ~~em 
malfunction. refueling can be comp.eted ~ s.::r~ 
the air refueling switch to SLlPWA\" OR.IDS With 
the switch in the o"attck pos:n:ion. only the ren-tti:'t" 
aircraft can iniua~ an elettricaJ dis:onn1!'C1 To. 
tanker aircraft is not able to i.nmaie a dtsconnect.. 
::>isomnects can still occur m tM 0\-ernde posln?D 

when the nonle fuel pressure IS 0\--er 62 pSL or .1 

1Df'Chan:ica1 di9conoecl. caU911!d by exceeding hydraulr 
latd- IICtUl!lOr relief wuing 

1c'"AtmoN· L,; _____ _ , 

During operation in the air refue!ing O\"el"• 

nde modlt. tanker-generated autamauc 
diBconnect • not anilable aa- c:oordma­
t:ion between the tecftves pilot and the 
boon. opet uor is required for di9can.n«1 to 
jAdieut boom and ra::eptade ~ -

F AJL'CJBE TO LATCH 

When all other maam far fuel tram&r fail and • 
fuel abonagl, wwwgem:y aboard tM ,rec:ei,e auaaft 

NOtnlaOP/MCAII YF-23A 
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ttlSt&. the boom operator can ma.mtain boom contact 
-iUJ. shgnt pressure on the receptacle 

------
CAUTION " 

Prior tO emei ga.cy t:ra.mfer of fuel. the 
boom operator ab.all thoroughly coordma1e 
the procedura to be used. After the 
required briefing. the ,ec.a,er au refueling 
syscen ts put into o~ar-ide. The boom 
operator imens the boom noule fully into 
the receptade and applies adequate fuel 
~ to maintain boom'T'Keptade seal. 

TANKER ENGINE F All.URE 

In the ~-ent tanker engine failure is expenenc:ed dur­
ing -air refut!lmg. ~ refueling shall be tenmoat~ 

immediately. ln fuel emergent:H!S. ~ effort shall 
be made to onload fuel, ut1Jmog a descending {hght 
path if required.. 

ABORT PROCEDURES 

A tanker abaning refueling infonm the ~-er. 
de&r tM forma.amL and take acbOD as required.. 

A receher abarting during the refueling operation 
infonm the tanktt of the abort. deers the formaaoa 
and take5 acaon as required. 
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EMERGIDfCY PROCEDURES 

LANDING 

CONTROLLABILITY CHECK 
Check controllability if atrua:u:nl ~ ts suspect­
ed or failures ~ affect aircraft handling 
~ Adjust CG u nee ry. Slow to 

gear lo,renng speed. loweJ- landing gear. &J1d reduce 
mrspeed in 10 knot inaemenis to an aa:epl8ble am­
r::roj ~ or 10 ~ AOA 

L Altitude - ~-e 5000 feet AGL. 
Pt'00l!@d to sar~ altitude and area.. Maintain 
above mimmum safe ejecgon a!tttude. 

2 Landing Gear - Down 
lf the strua.ure ts dama¢ mamtam landmg 
con.6guranon. 

3. Airspeed - Reduce 
Slow- gradually to an aa:ep::a.bfe speed.. but not 
less than appronmately HO KC . .\S. appnmi­

mate~- 5-12 degree5- AOA.. or until an 
undesirable am:raft conttoJ problem is 
enmu.n.teed.. 

4 Land.mg Approach - S~t in. 
F1y final approam DO slower than a:cceptable 
~ 

5. Touchdown - Abo,,e minimum control a.if-. 
speed. 

SINGLE ENGINE LANDING 
A single ~ pf'O'\-ides su:fficm:Jt ~ for a tnD9led 
approach. if r»ec I ry Cansist..ent With safety. 
anempt to mamtam failed engine at idle to a'\"Oid loss 
of hydnulic and electnc redundancy. Plan approach 
to a"Oid high thrust settings.. 

IWARNINGI 

the of a.fte:bw:DEt agnrn.tes direc.tional 
COlltrol probiems and incnues mum 
COlluofauspeed. 

L Gross Weight - Reduce.. 

2- N tial Deetrical F.quipmem - Off. 

3. Fly straight in appioech. 

NO FLAP LANDING 
If. landing is to be made with the wing flaps retract­
retratted. landing distance is iha eaed due to ~er 
to1c:bd:.-.n speed and leas eff~ aerodyua.mJC 
braking. 

L Fly suaigb.t in appcwch. 

2.. Ai.Jspeed.AOA - ~tain TBD knots:-BD 
degrees. 
!tfaiotain approximately 10 KCAS abO'\"e nor­
mal final appt CMCb ~ 

PRECAUTIONARY LANDING 
PATTERN 
The type of pattern Down in a.o em~- depends 
on type of malfuncuon.. ""1!8.ther condtuons. 
:!fWta.bimy and ~- of a landing field.. and fuE-1 
remamxng The landmg panem ~ a sttalfllt•m 
approach. a higher than narmaJ st:ra1gbt-in approach. 
or flameout pattern. 

STRAIGHT-IN APPROACH 

A straight-in approach is remmrnend~ Cw emergen­
ces that require minimum ~ hydrauhc. 
flight control or electrical probtetm, or Sltuauon!" 

that require high thrust levels. A controllahthry 
check should be acam:iplished pnor to the approach if 
control dil&:ulties are antic:ipeaad. Anspeed and alu~ 
tud2 should be rnaintwi:r,ed as kmg as possible to 
insure -Ce ejecaoo panrmacars during the approach. 

FLAMEOUT LANDING 
The dec:isioo to ejed: or make a flameout land.mg 
resa wttb the piJoL Other w ga:.,.1 ccoditions and 
prvfic ietey in p .t£otmiu;g ft•..,.,..n awimth and 
landings should be •• msidered. 

::>o not delay an eje,c:ti.m in en atmnpt to salvage a 
qnesricm•Ne appoec:b.. 

W-rth the EPU operating. the ataDdhy attitude indica­
tor is the only atatude tefa:Eia.e. The right MPCD. 
flight tat equipment. and ctmm.Unications should be 
~ 

If the EPU is not opetiiUl16- immediately cbKk chP 
the EPU a:muol switch is ON. If tbe EPC i:s not 
opaativ.a. maintain w£ w,t aitwpwd to pvwidw 
hydraulic pwwa. n.. VMS battay p:,ww tS 
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.tppnDllil&lft! 2 mmmes '1111thOU1 the .EPt.: nrnni:ng 
If rbe EPL: cannot be acuvated. a safe landing is 
unpn,babie and a contrOlled ~ is rewro111.-uded.. 

Flaps must be manuaLy selected and the landing 
gear extended u.smg toe emergen~· syn.em. Emer­
gency gear e:nens,an reqwres app:ro:xima.tely ~ 
seconds. ~ brakes an-d nOSeWbeeJ steenng 
should b> ,elecud prior to touchdown. 

To uan. a n.,.,..,.u a:ppxcw:h. tum imlm!diately 
nnrard the landing nmw-a,.- and estahhsh a best 
~ au-speed for AOAt. The EPl.' must be on and 
should pnmcie appronm.uefy rune minwes of opent­
mg ume. 

1M !:asic flameom appraech is an GYerhead pattern 
or an altemate su·a1Jiu-m approach wnen an 0\-eT· 

head panem can mn be attaJ.Ded -:he O\~eao pat­
re,m can be entered at an~· poUlt along tne patn.. if 
the presc:nbed alutudt- can be attamed The initial 
aim pomt for toue:hdou-n l$ a;,~roxunately 13 of the­
way from the approach end of the run.-ay 

OVERHEAD APPROACH 

Pl:m the ap;:aoach to 8.m'..,. O\W the runway •lugb 
ke:!r• at 10.000-12.000 feet AGL The high key can be 
t:>ntered frvm any dtrectton The mmunum high~ 
altitude of 10.000 feet AGL is based on flying a 360 
~ ~nem.. land:mg gnr do,,;n. and pan.em .llr· 
~ of 220 KCAS If aircraft 1S ~ 12.000 feer at 
h1gb k.~. Dy an altitude disslpanng mant-m-er. A\"Oid 
rapid control mputs toat -,JJ de ere EPl: fuel and 
could exceed the capabwt~· of the em~· hydrau­
lic pumps. If EPl' fuel qua.nu~- is belO"K 30 percent 
at bJ.gb by. a Oameoat landmg should not be 
au.empted smite adequate h),-drauhc ~ ma,Y not 

be 8'-ailab!€' th.rough lan~ 

Plan thf. a pproach co arm~ at low key •abeam• UK> 
run.-ay at 6.000 feet .~GL ~ - a ground trad: from 
knr key to a:rriTe on a 1/Z m.tJ. 6naL Lowenng the 
land.mg gear can be dela~ If required.. to omsa '" 
energy. 

S'raAICHT-IN APPROACH 

If the Oli erbead pattern poaitiom cannot be made. a 
sr::night-m approadl can be flowu. Maintain a clan 
~ glide until the runway touchdown pamt 
awe,us to be 12-15 degrees below the horizon. 
Lower- the landing gear. set the flap configuration. 
and mainbrin 220 KCAS approach aitspe!d. 

LANDING PHASE 

landing gem- should ~ lowaed DO later than -4.000 
- fNt AGL to .UO-- ad.equau- ure •;;, time. Main-

-
tain 220 KCAS until 6nal maintain minimum of 200 
KC.AS on final approadl. Once landmg tS asstlff'd.. 
lower nose. shift a.unpoint to begioo,ng of overnm. 
and allavo ...nspeed to ma-ease. Start the fia:re 10 

touch-:io'IE'll v.,th a norm.al land.mg smk rate. 

IWARNINGI 

Do not delay ejeaiou to below 2.000 feet 
YSl. m an aaempt to sah-age a 
questianabha landing ilppraach. 

L Ox,gm Bottle Handle - Adivaie. 

2. Airspeed - 220 KCAS. 

3 E!'L' Switch - ON. 

4 :.and.mg Gear Em~- Ext.enst0n Smch -
DOW~. 

1
WAR."'lING I 

Do not delay lowenng landing ~ belou 
4.000 feet ~L 

~- flaps - As required. • 

6 Emergency Brak&Sr.eenng Swn.ch - ON 

,. .Anspeed - 200 KCA.S tcpcmam• 

After stop 

6. £Pl: Switch - OFF. 

LANDING WITH UTILITY 
HYDRAULIC FAILURE 
l.'"til:ity byd...._lWL system failure can be 1"eCO@]lized by 
both thr caUbDDS UTIL l and rTll.. 2. or the nnpe 
caunon l'"T'IL B. ~ attWnUWOT pressuA- a:,. 

requued to loWff landing par and to operate bnws 
and 009ew}lftl steermg. 

Comid~r normal atmsiaa of the landing par .-hen 
eith-er utility hydraulic ,rstem. is lost or failing 

Al!riwirid ~ ia D0C nail.able W1th UR of the 
en.es P'ft'."Y braking Sfittiil. If bat bnbs ~ 
rem to HOT BRAKES. 

Conditiom permiU:ini 

1. Gear He:ncO- - DN. 

LANDING GEAR EMERGENCY 
EXTENSION 

1. Airspeed - 17~180 KCAS. 

NOaTHIOP/ MCAm 1'1•23A 
~ COMPITfflONSINS~ 
, 3-tO UNCLUSJFIED 

• 



~~~~~~~ ~~~,.,,.,~~ 

• 

• 

UNCLASSIFIED NTM 1F ... 23(Y)A.1 
NOanlaOPJMCAm Tf.23& 
COMPnmON SINSl'TIVI 

2. Gear Bandle - DN. 
If remarning b),h-aulic pressure is sufficient t.o 
extend and Jock the gear down oormally. land-­
mg gear emergency e.xtenSlon ma~· not be 
requued. 

3. umdmg Gear Ecergem:y Extend SWltch -
00\\'"S 

NOTE 

If the enia ger.cy la.nd.mg gear S}=stem fails 
to fully ext.end the gear. reduce hydraulic 
demand and allow emegen<y accumulator 
to recharge. \\'hffl the the cauuon APC 
Acct."'M re,aods. attempt another landing 
gear em~- enemton. 

After touchdown 

4. Brakes - Check. 

5 Emeczr-m:y Blab Steering Su-itch - BR.\KF 
Limit the number of uose«beel Steering 
mputs. Antiskid is inoperam-e 

ABNORMAL GEAR 
CONFIGURATION 
:fall landing gear cannot be enended With the nor­
mal system. attempt to enend the gear usmg the 
landing gear emergency enemion ff unable u: get 
aO gear down and kx:k_ed. use . "anhrop engmeeriog 
gu.iitt· ror la.nrling with ctbt.wmal gear confi..~ 
AB_sOID!AL GEAR CC~TIGl'"RATIO:,.; GL"IDE. fig­
ure 3-i If both ma1n gear cannot be rettatt.ed or 
ext.ended. amSlder e,ectton. 

LANDING WITH TIRE FAILURE 
If landmg -,th a flat ll05e or main ge,a.r tire. Oy a 
nor:maI pan.em, Plan t.o toaeh dotrn. in the c:emer of 
the runway. 

Flat MLG tire 

Aft.er touchdown. lower DOllt\Wheel to nm.way. ~ 
u09ewheef steering. and UN • mmbinaoon of flight 

c:onttol. ~ steoen:ng. and brakes to mamtam 
di:recriona.l control 

l. Anaskid Switch - OIT 

Flat DCJ9e wheel tire 

After touchdown. hold noae wheel off runway to 
romirnize FOD IO the engine. Lower nose ~ru~- to 
the runway while sufficii!ll:t eieva.tor control authori~­
is available. After nme touches down. bold back 
stick pressure.. and U3e moderate braking to stop the 
aircraft. SoeewbeeJ steering IS •utom.au~· 
engaged with weight OD wheels and reqw:res ho!dmg 
the paddle swit.cb to cfiwngagp; D0$ii!! wheel Steenng-

LAND ING AFTER EPU ACTIVATED 
[f 'the EPU swia:b is left in the AGTO posmon. the 
EPli s_:.,"'Sfem automauc:ally turns off 6,-e ~ 
after landing. !f the EPU is reqwred for 1an-dtng. 
ensure EPU is ON. 

t\onfy ground penonnel and request . cal 
amronmental semces support:. Select 100'- oxygen 
AfteF land.mg.. turn off ECS and acm-ate em~­
oxygen bntle. Park in an ISOlated. amuolled ana. 
T.rea.t all leaks as hydraz:me leaks. Tum EPl" *•~ ­
tor off and request EPr ground saf"Y ~•ch l><> 
tu.med off. 

L Oxygen P<n!l'er Switch - IOOI. 

2. EPU-0~. 

After bmding 

3. I:mageucy Oxygen Bonte Handle - Act.1'"3t~ 
Pnmdes ~15 ID.1.Dutes of oxygen. 

4. Oxff'!'ll Power Switch- POWEROIT. 

5. Oxygen Supply Switch - OF'f 

6. 

7. EPU Selector - ~ 

8. Aircraft - Park into the wind.. 
Pm amn.ft in an mated area. 
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COL:> WEA TdER OPEaA T.:O~ 
HOT\\~ A:-P..ER ~'\"'D !JES~r. OP~RA7IO!\ 

COLD WEATHER OPERATION 
The ground cn-.-s att0%Dp:!ish a.irt'T'aft prepa.ranon for 
flight The ai.rcrew mould rechedt nems that are 
peculiar to c:ofd ..-eather 

BEFORE E?'lttRING AJRCR..u-T 

Remon- pt"OCec:tl'"e CO\"l!l"S 

Check aircraft for w:e. sno,r. or sl\J$b aa:wnulanons 
~ciaced...aso« •ry. 

Thrust requu-ed to start taxi could be substantially 
rugber than normal Ensure area behind a:uaaft is 
dear 

BEFORE ENG~~ START 

L se ground pow a ed beater to pn.beat codqriL 

ENGINE START 

Oil pre9SUff could "9f rapidly abcn-e normal opn8T· 
mg ~ tf the eaguies ha-.. heel cold a,abd_ Do 
not Operate the eDgme UJaft id.I. wuiJ. oil pNBSUre is 
W'ltrun oarmaJ open.tmg ~ 

\\.ruce smob &om unburned fuel -n.pcr could appear 
corning from the engine emausts durmg atan. if the 
airt:nft bas been cokl -bd for an enended penod 
olame. 

TAKEOFF 

?AGE - . .. 

lee. S1lo,ll" and frost must be retnO\-ed from am:r.lfc 
surfaces pnor to takeoff St~ ~ !l!;nr 
c:harattPnStta and aircraft perf orma.ntt are ..rI cctcd 
adveneJy antl unpredictably. Request dci~ t! 
necessary. If de,cu,6 fluid IS spn~~ ciu-ectly UltO UlP 

engme mlets. tam off the cabm amchumun;: ~em 
and rum on wmdshleld anu-ice for 6..-e aunuce: ·o 
pu:rgP the bleed au- system of~ flu:d iUJIJn 

Ice and light aocumulaOODS of ~ s:,o,i- baT'f' 
little efIKt on takeoff dtst• ...... bur can aci~~ 
affect d.uectionaJ c:antrol and takeoff 

If run~· ts w, a ed ..,., h sundm~ .-at Pr a,- s us:· . 
lni.-e landing par down for appnmmatety 31.. !x'C· 

ands aftff takeoff to allow moisture co bier-- off the 
landing a-,- and,_,. doan. 

ENROt.rra 

Surfiltt acing iDJligbt reduca ra:ng,e and dimh peritX"• 

mane:- lncr.-d pow8' is ~ to rnmtai.n 
deaiHd-.uwpNd.. 

The pm,t static bNun ar-. not operational ..-nn a 
c:nmplete ac pow'ft' failme. Do not fly throuil) known 
or suspeaed icing ccmctiriOllS wtth complete m: powff 

CailUff. tc.f~ air data static pans create 

a ,c-,e-. air d&la inputs to the flight control 

Tum on defog to emun the windsa eeu is dear COIDJJIIU". 

when ready to tui. 

NOITIDOP/MCAIR ff•™ 
COMPl'TfflON SINSITIVI 

UNClASSIFIED 7-1 



HTM 1f-23(Y)A• I UNCI ASSIFIED 
NOl'THIOP/MCAit Y1•23A 
COMPITfflON SlNSITIVI 

APPROACH/ LANDlNG 

T ro on defog L5 minutes prior to dcscc_aL 

On ..-et Ot" icy runv.-ays. opumwn ano-sbd ora.k:mg ts 

ootamed WJth s:noo:hly applied and neady brake 
pressure. low brak:mg coefficients at ru.gn speed on 
slippery nm~-s cause a gradual buil-.iup cf decelera­
uoo rate 'The anti~ system goes through seTttal 
skid cycles u- M'ebtisb du: w nea. amount of brake 
pnmure.. Tb. ~ is moft ,,,,,,......hip a.t s:l.cnrft 
speeds. 'The total stopping distance with anti-skid is 
sbarur than wnbout anti-aid. 

SHUI'DOWN 

Allow engines to idle for 5 minuteS Allowmg the 
engines to siabiltte at Kile temperarure pn"-ents cold 
:;;;bod co the eugmes aft-er slnndown. 

HOT WEATHER .AND DESERT 
OPERATION 
Hot .-ea1her operatmrli include cry or tropical dJ­
mat~ 

Cool c:odtpit 

Ensure area behind aircraft is dear so blowin2 said 
c- :mt does not affect other au-craft and eqwpment 
a:':.er en,gme start. 

BEFORE E!'iGINE START 

Clean mst:rument panels of sand, dirt. or motStUre 

ENGINE START 

Do not delay tabafr in blowmg dust or din~ Delay 
,int.b e:ngmes. nmninz mu.Id maease engme wear 
substantwly-

im::r-. ECS temperuure until cockpit .fag is elimi­
nated. 

TAXI 

Aircraft gross weighL tan ~ and taxi cfistam::e 
influence brake tempenuure and rate of heat nse 
lnte.rmment but posim-e brakmg resu.J~ m cooler 
brakes and less wear C se the largest tummg rad.Jus 
camiitions pemm. 

POSTFLIGHT 

Release pa.dang brake aft.e-r dieel choclG are m 
p!a..'"e. 

If sand or cfm is b~ keep canopy~ Park aircraft. cross« wd and install prot~ CO\"£'?"~ 

Be mrc cugia.c inle ts. air data ports. aad l.ao_ding gear to pnd~ blo,rin,g sand and din from enten:ng ~ 
SUUts U C r rec of ~ ad a.ad dirt.. engme mlet; or exhaUStS • 

Inspect strut~ and hydraulic aawuars for leah from 
dned bydrau1Jc sea1S 

OrnmoP/MCAla YJ.23A, 
OIIPE11TION SIN5ITIVi 
UNClASSIFIED 

• 



U NCLASSIFIED 
NOl"DltOft/MCAm YJ.23,A 
COMPITITION SlNSlTlVE 

APPENDIX 

NTM 1F-23(Y)A-1 

PERFORMANCE DATA 

PERFORMANCE CONVERSION 
CHARTS 

ATF PERFORMANCE CHARTS 
Performan1:e cbans for the ATF are pnMded ar.:.d 
sepe.rate am!r by !\onhrop ATF Pmonn:mct­
~.:ng Orgn 3732'89) 

Standard CODVttSIOD charts att pro-."lded far: 

• Temptta~ Con,e1sxm. ~""Ul'e P -1 
• Cross Wi nd Chan. figure P -2 
• Sblndard Atmos?here. figure P-3 
• Auspeec1 ,·s ~tach. figure P...; 

NOITKIOP/Mc:Alt YJ.23,A 
COMPE11TION SINSmvt 

UNCIASSIFIED 



. NTM lf-2.3~-1 1 :LASSIFIED 
NOITiffO P/ MCAlR Yf,.23A 
COMPETmO N SEHSmvt 

STANDARD ATMOSPHERE • 

STANDARD SS-. ....EVa. A.~ 

--ss·F ,•s· :1 
p.25_ 921 :... . Cr ~ 

DENSTTT 1/L~ 
FU'T ,u.· :o 

u .... 

·2000 I.CSN 
• 1(101) ; I ca5 

0 1.0CIDO 
1(101) 0 . '711 
2!XlO o.e.a 
aD00 I 0 . 8 151 
C000 0. -1 
5DX) 

l o.•17 
5000 O. IDSS 
1000 0 . 81:16 
9IXD 0 . 7850 
ax:o t:. 7-Zl 

I 
10.:oJ t:73115 
ti.ax> C . .. , s;; 
12 . coc 0 '332 
13 . 000 • C. S'TI3 
''-.CICC o.ssoo 
IS.CD) 

I 
o.~ 

llo. 000 C. s.lltC 
17.000 O. SBB2 
18 . 000 0 . Soa9 
•9.000 0 . SSII 

Z>-CXX> I C:. 53Z!! z· . 000 0 . S I SO 
2'2-000 o . ..-r. 
Zl. 000 0. ..:-7 
2.a. 000 0 . 4-Q 

25.. ~ I C U&I 
26..000 0 . '32S 
"Z"f.000 c. ••n 
2!1. 000 0 . CZ!t 
25. 000 0 . Jll!lel 

30.000 
3 1.000 
32.000 

O. 3'7U 
O. l&DS 
0 .3'73 

33.QOO 0 . 33'.S 
3'. CICO 0 . 32.20 
» . 000 O.ilias 
36.QCO O. Z881 v.aoo O. ZBU-
311.000 o . n10 
39. 0X) o.zsa 
.cQ.000 0 .UQ , ,.ox, 0. ZJ;,15 
42..~ 0 . 2235 
43. CCC o.zn1• 
u .«? 0 2!!!3• 

~ - 000 0 . 1935 
4.000 0 . 111,lS 
n.000 0 . 179 
48.000 0. IS7S 
a . OCD 0 .1$87 

so.000 I 0 . 15iZ2 s, .000 0 .161 
52.000 o.r-
sa.000 0 .1 ... 
s.a.occ 0 . 125S 

SS,.000 

I 
0.11n 

55.000 o.uu 
Sl. 000 0 .1097 
A.000 O. t ca 
W . 000 0.~ 

10.000 o. c:sa,, 
51. 000 o. msn 
12.000 o.ass, 
0 . 000 o. cauo 
.... CCC c.~ 
cs..ooc Cl.074'03 

I 

I 

I 

I 
I 
I 

I 

• • 0 . 07~ 75 -3./0J ~ P. • :l. 00237c.S c;, Un/GU ~ 
• :N. 0r Ki. 70. 732 LB.ISO;:--• o. ,s•2 -3/SO ~ 
cr.• I, 16 . LC Fl/SEC • ool. '7 KT 

I ~~ I !Pm> oo 
1/..r." I ~ RATIO 

DB>,: CEO C .,.. 
0 . 9714 I 66. 132 11!1. 162 I l.ClCJM 
o. ~ &2.Silii. u;;_a, 1.1:laaD 

1. 0000 

I 
SIi. OX) IS. 000 

I 
I.DCQQ 

1.014 Si..4' 1a..O18 0. 88&5 
l . c:289 s, ... 11.oaa 0 . eAI 
I. Ol.ioo' • aaz 8. 057 0. -
1.0511 M . T.!$ 7 . a1S 0 . 11852 

•- ~ 41. tB 

I 
5 . 0.. 

I 
O. a.zl 

1.0!!!8 3'7. &m 3..1 I S 0 . 579'2 
1.11137 sa.cn l . t SZ 0 . 8755 
I . 171'8 Zl.'71 -0 . ... 0 . 9'721 , _ .. _ 

Z..ICS ·2-G • c. --. 

' ~ -z:1,.3JB -.. fl2 O. llli50 
I. ,1122 19.. TI2 -6. 793 

I 
0 . 9614 

1. 21:11 16. 20& -e. ,.,, 0 . !51S 
l . 22tS 12.~ • ,c 7515 0 . 95,,Q 
• Z.::::! ~. 0'14 ·'2..7!7 O. !5:7 

l.c5Dli s saa •14. 7T8 I o . .ao 
I "29t S • M l •llo. s.3 o.aa. 
1. 302& - t . 625 · •8. A t I 0.11387 
1.324 --5. , , , -20. s.2 0 . 8361 
1.3'7.> -e. '157 · 22.6'3 0 . 932, 
,.~ -IZ. 323 -2•.sz• I o.~ 
•. 3=3:S -•s.aa:s - a.. K:S 0.SZ50 
• .&171. •UI •5- -a..sn I 0 . 11212 
l.4QC - 23. 0ZZ -~. 5511 0 . 817S 
1. 4575 -25. 518 ·llZ..5"18 o . • ,. 
• 4SJ!!! -3'J • s., ·34. 530 O. S t OC' 
L S2Cli, -33. 72:) ·35..SII 0. 9CliiZ 
1 5'8) • 37.2a · 311 . .&SZ 0 . 91:2• 
I.STR '""°-1152 ..:..,n 0 . 1!98S 
' &::52 ....... ~ - cz. .c;ss c .... 
l . li3Q ""'7. as -46. Gli I o ... 
l.Qol • SJ . S I ..,.._, n ~-NTI •-- -ss. n 7 I ...... O. a:312 
' · 729• -Sia. a:J -§0. 37'9 0 .8193 
t."SZl -G. 2Q -52..351 0 .875i' 
1.75,& 

I 
-G..815 

I 
~ - 3'2 

I 
0 .8714 

l.831S -Q. 3112 -Sli. 323 o.-.n 
l . e753 -G. 703 -S.. 500 0 .-71 
1.92::a -511. 'nlC -s.. ~ 0 . 81i71 , . .-n -lil. 100 -s&-500 o . .-n 
Z.OI SS I -A. 700 

I 
-55..SDO I o.an 

Z.CS,15 -a. 7QO -K..5CO O. as:71 
2 .... -a. r.10 -Sia.~ o.sn ~•az -a. TOO -sa,.500 

' 
0.■-71 

Z.211'1 -a. 'JCC -55. SCC C.a.71 

2. «29 -a. 700 -S.. 500 a.an 
2. 3291 ♦-. 7'00 -9.KO o.an z. ... -a.700 -§ll..lD) O. al71 
Z."29 -a. ,m - 55..500 O.aTI 
Z-5CIZZ ... 700 -1i5.l00 0---71 

2. SDO I -a. 7'00 

I 
-f5. li00 0.9571 z.szs.c -lil. 7'00 -s.. sa:, O. llli71 

l.'- -lil. 100 ·ie. alO 0.-71 z.n.a ___ 'JIQO -15..5iCl0 0.85'71 
2..~5 -A. '100 --S...5QO 0.571 
z:..a:r, -a.700 

I 
-&..£0 

I 
o.sn 

Z.ac5 I ... 7'00 •15.IQO 0 . 8571 :a. c:a:zs- -a. 700 · S...liDD o.sn 
3. l a&a I 

___ ,a, -&..500 0 . 571 a.•••• -a. 1'00 -s&.KID 0 . 111571 

s. zns ... '100 -s&.sao I 0.■-71 , __ 

I 
-a. 7'00 -!ill. S00 o.an s . ... -a. XI) -K.,5D) a.an a.soa -G. 1'00 -s5. 500 0 .1571 a. aaa1 -Ql. 7'00 ...__500 0.1571 

a . gs.a --G.700 -S.. SCIC o.an 

R.,...~-l 

N:>RTHtOP/MCAIR Yf•23A 
COMPETITIO N SENSITIV£ 

UNClASSIFJED 

nw-111: 

11.ATIO Dt. OF MJ ,..~ ... 
3t.1S 1.0'7M I 
3 l . Q2 t.c:57 

I 
29. SZ 

I 
1.0000 

a .s O..SM 
Z7. R 0 . &?99 
2i..82 0.a&ii! 
25 . .. 0 .11597 

I 2, . • 0 . 8:!2'3 
Z, . • o . • )14 
Zl.09 0.7115 
2'Z.Z2 0 . 7 C28 
2 1.39 ~ . 114-

a>. 511 0 . &877 
, 

15. 79 c . ;;;u 
t9. C3 C. 536C I •I!. ~ C..&l • :! 
n.se 'l..5e"IS 

I ,, .• 0 . a.G I 
IS. 22" ? . s.r.!!) 
IS. 57 O. S2C3 
U . N o .... I U . 3' ~.,n, 
l l . 75 o. ~ I 1, . • • 0 . o&&;I& 
lZ.S.& O. CZ23 
t l .11 -:J. ~ 
11 . Q 0 . 31t'75 

I I I U) 0 . 3711 
10.&3 O. ss.52 
·,~ils 0. 3391 

~ .325: 
! ! . 2S7 0 . 3 10'7 

I . .S 0. 2910 .... 0. 21137 
I . tel& 
l . 137 

O . zni@ 
0 . 251!6 

f . 3112 0 . 2"7 

I 
l.C,.I O. Zai3 
, . 112 

I 
0 . 22'3 ,_., 0 . 21318 

S.OSl 0. 2038 
S. 8 11 0 . 1.«2 

5-. 5311 o. 1as1 
s.ne 0 . 175' 
5 C30 O. ta • , _.,_ 0 . 15C2 , .sa 0 . 1527 

, .as: 0 . l'SS 
.C.1$ 1 0 .181'7 
9. .. I O. I SZZ 
S..'71'0 o. 1251: 
LSD 0. t ZOI 

J.425 0.11.CS 
&.25' o_,mi 
J. 111 8:AI& z..ess 
t..CS o . oe,u..i 

t.sa o.«m», 
2..lilE7 0 . 011518 
L._ 0. cat7S 
Z.D 1 o.ansz 
2-ZZ% 0.07C25 

z.n• 

I 
0. 010Tt 

z.01• O. CIK7'-' 
I.SN 0 . CIIIWZ9 .... O. Oli127 
1. 7'7 0.GliMO 
l.855 o .cs;a;; 

• 

• 
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UNCLASSIFIED 
NOUHIOP/MCAm YF-23A 
COMPETITION StHSmvE 

NTM lF•%3(Y)A-1 

--
ACRONYMS AND ABBREVIATIONS 

lS7 First ATF Advanced Tacw:al Figbttt 
WC:, 7~Dunensional. Con..-e.~nt Dt,~t ATL Ad'C"8llCed :'ed:mo!ogr Launcner 
? ~-:) Se::ond A:-R Au:tot::l.auc Trim Record 
3RD Third A:-S Arr T~ Stane-r 

AUG Augment 
A ACTO Automaac 

Al'"X Auxilia?)- Po,i.er 
A Automatic AV AVK>lllCS 

.-\!A Ai.r40-.-\1r 
A.D Afr Data B 
AG Air-to-Ground 
AP Auto Pt.lol B Bingo Fuel 
AAR Air To Air Refueung BATT Battery 
u Altffllatmg Current BB Baseband 
ACCE!.. -~ B.BW Brake-By-\\-ma 
ACCl~ Accumulator BIT Built-In Test 
ACES Ad-n.nced Concept :EjK:tion Seat BK Brau 
ACT Actuator BLC Boundary Laye- Con.tl'OI 
.-\DI Attitude Director lncbc:ator BLD BINd 
A.~ Aft Tank Tn.mfer BOT Bottom 
AGI Arm.amen Gas Inge :stion BRG ~ 
AIM Air lntercepl ~fissile BRT Bnghtnesi 
AIU Aviarucs Interface Units BST &mt 
AJ ~ 
alpha Angle-Of-Au.ck C 
ALT Altenate 

AltJtnde C Calibrated Airspeed 
JUi.-\D Ait.ft&me M'OWlted Acc.t.B>i) ~ Ce:.tigi -- Celsius 
AMRAAM ~ Mf!dium Range Air-To-Air Cipher 

KtW1e C'M Channel .,.. Manual Freql.lelXY 
A..'-1 Antenna CAS eamr.ted Airspeed 
AOA Angi• Of Auack or ALPHA cc Ce!lttal Computw 
AOSar CDI Coar. Dmuico Indicator 
AOSS Angle ol Sid-lip ar BETA CEPR Core Engine P1 ea L1N! Bario 
APr Amili.azy Power Unit CG Center al Gn.tty 
AIW7 Armamm:t CL ac-d 
ARR Air Refueling Beceptad• Cllu-
ASYM Asymmetric CLG c.ooting 

NOITIGOP/MCAla Y'F•23A 
COJI.PITITION SINSITIYI 

UNCLASSIFIED O-loa-1 



NTM 1F-23(Y)A-1 UNC• ASSIFIED 
NORTHIO,/ MCAJa YF-23A 
COMPITIT10N SENSrTIVE 

CLR C1nr FP!d Feet P~ ~finute • C\10 Command FREQ Frequen_cy 
C~I Commurucaoon Savigauon Idennficauon FRZ Freeu 
CO~Ct Commuruc:a~ FTFP Fli8bt Te:51 FtmetJOo Paml 
COST Contra.St FW tire Wammg ContTOl.s 

Conuol fX fa:ed 
CRS Course 
CTR Center G 
CTXFR Cent.er Tank Transfer 

G Groundspeed 
D Guard 

Load Factor 
D Dummy GC Gy1ocmupe• 
de Direct C UJTftlt GEN Generator 
DECR Dec:reaes GR Gear 
DGRD .Degraded GREC Guard Receica 
DIR Du-ection GT GroundTrack 
DYE Oistanc. ~~ Eqwpmen1 
::,~ Down H 
::,p Diptias. 
:>sPL Dtspby E:>G Read.mg 

HJ ffigh 
E HP HighPressw"e 

BPC High Pr es sure Compt essor 
E ~ HQ ~--eQwck 

~ - HSI Hanz:ontaJ Situanon lndicator • EADI EJec::t:ran.ic AtUtu-.tt Director lnmcator Hll) Head tip Display 
ECC Engmr Control Ccimputer BYD H ~,iraulic 
ECS En,'1.f'Ollmental Conrrot System HZ li;d.razme 
ECl" Engine Control t." nits 
EDT ( 

UAIL Sunubted f ailW? 

EGT Exhaust G~ T emperarun- 1-P ldentificaoon of POffllOn 
ERSI Elecuoruc :..~nzontaJ Snuauan ln~t~tor rB Inboard 
ELEC .El"'C'tnCal IBIT ~ Bu:ilt•ln Test 
BfERor ICS lot a communication System 

EMERG U...etgtil,(1· IDB1 ldenrificatJCW> 
E.."'G E.ngme ITT Idmnfy Friend or Foe 
EPS E.me-genc:J· Power S~ ~c Increues 
E?l' Em~PO'«'fft."rut!' t 
EST Esamated ISOP lnaperatm 
E'TA Esmn•ted T"IIM of ArrinJ !XS lnenw r-iav,prion S,-.m 
ETE Esumawd Ttn» Emout. ISST 1nstrumant 
EXT Eitema.1 &"T ID&ariar 

L''TL fnr-metiiiml 
F R\"TMD Intermediate 

INV Infflid 
F Feed ISY Stall Margin 

F~ 
FADEC Full Authonty Digital Elearonk Control K 
FCS Fhaht Control System 
FECl." Flutttt Excitff Cooau t: nit KCAS Knots Calibnted Airspeed • FF Fuelf1ow' t .. ~YOlt Amp 
FLT Flight 
FMC Fwl Manapment Ca:nputer 

NOrnROP/ MCAla YF-~ 
COMPITfflON SDISfflYI 

Olan 2 UNCLASSIFIED 
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LBS 
LC 
LCD 
l.D 
LDG 
LDIV 
LEF 
LF 
LG 
LGT 
LH 
ill! 
L--.;CHR 
LO 
LOSG 
LOS 
LP 
LPT 
LQD 
LT 
LW 
i.WP 
LWR 

¼-\C 
?,!ALF 

~..\..""l 
~1.U 
~IC 
YEA 
~[ECli 
MED 
!d1b 
MIC 
~fiL 
MIN 
MISC 
?.D..G 
~ 
YPCD 
MPD 
MPDP 
MR?af 
MSL 
MS!'c 

UNCLASSIFIED 
NoaTHaOP/MCAJt YJ-23A 
COMPnfflON SlNSfflVE 

NTM tF•"<Y}A-1 

L 

Left 
Lantude 
Pounds 
Left Center 
Liqwd c~~ Disp!.ays 
Lc.d 
Landing 
LeftFuel~ 
Leadmg Edge Flaps 
Left Feed Tank 
L&ndmg Gear 
Lighttst 
Leftlia.nd 
Limn 
Laam:her 
Low-
!AD8JtUde 
!.mrOfSigbt 
Lo-c- Pressure 
Low Pressure 7wbtm­
Ltqwd 
L..ght 
Left Wing 
~ft \\-mg Transftt Pt:mp 
~ 

M 

Yadi 
Manual 
Yenu 
Yean Aerodynamic Chord 
Yalfunctian 
Manual 
Maximum 
~!aster Caunon 
Minimum E.nrour. Aititud• 
Mecbamc:a I 
Medium 
Mep-lmu 
Miaopbmt 
MiJit:uy 
Minimum 
M"....O,..,....,. 
Mam Landing Gear 
M.achNumber 
Mu.hipurpo9e Colar ~ 
Yuhipw-paae Diaplay 
M_u.hipurpo9e Display Pl"IPl"DIDC~crc 
Mednan Ranp M .. .,,,,_ 
M:eaoS-i.v.J 
M".,.;n,, 

~ 
:Sl 
S2 
SAT 
SAV 
~'B 
NLG 
~~ 

~~ 
So 
SORM 
xoz 
.mi 
~·ws 

0 
o.s 
OAT 
OB 
OBOGS 
OFLY 
OPR 
ORIDE 
OT 
OVHT 
O\"'IU) 
0~1· 

p 
PAV 
PC 
PC-1 
PC-2 
PLT 
POS 
pp 
PPB 
PRESS 
PROG 
pai 
PSlA 
PT 
PTO 
PWR 

QNH 

N 

Sonh 
Fan speed 
Compressor Speed 
. ·anona1 
Savigation 
:Sarrow Band 
!'.OR Landing Gear 
XautKSI Miles 
S autical ~ Ind.teat~ 
Sumber 
Sormal 
?\owe 
Xarth.rop Tec:bnieel ~ual 
!'.ose Wheel Steeno; 

0 

()pm 
OOSet 
~ Au T ei:npttalutt 

Outboard 
On-Board Oxygen Genera.rm~ System 
~ 
Opnate 
Orftnde-
Outside Temperatu.n:­
Oftrileat 
Ovemde 
Oxygei 

p 

Pwn 
Prototype Alr Vehim 
Primary Control Bydraulie S~em 
Power Cc:mtrOI System One 
POWff Cana-al System Two 
Pilot 
Pcaitian 
PnaimtPcmtiaa 
Pounds Per Hoar 
Pt-W"l' 
P1opam 
Pounds i:-- Squan Inch 
Pounds per- Squan Inch· Absolutf­

Pitch Trim 
Power Tab-off' 
Power 

Q 

Altimeczt Setting 



!"'f M lf-23(Y) ., ,IC SlFIED 
NORTHROP/ MCA.la YF-23A 
COMPmt10N SENSl11VE 

R TGT T~t • TITL Titling 
R lh8ht 7.M orT~ Telemetry 
Rl Radio 1 TOA Time of Arri'"1ll ,?, 

R2 Radio'.? TOD Tune-Of-Day 
RAD Rad.ro TOT Take Off Trim 
RC Rigiit Center Ttme on Target t?J 

RCD Record TSD Turical Situaaon Display 
RDIS Redmribution Tl'2 Inlet Total Temperature Sensor 
ROI\' Right Fuel Dn-erter TX Transmit 
RDY Ready 
REC ~ u 
RECT Redmer 
R£J Re,ect 1:1 l r.lF 1 
REQ Requjred {;2 u--:HF2 
RET Rende CFC Upfront Control 
Rf &ght Feed TE.Dk L'BF Ultra Bi{lh Frequency 
RH Rlgbt Hand t"PR l:pper 
RLG Rmg !..a.ser G_\TO l'TIL l!rility 
RLS ~~ ~-el Seo.smg t-:-n..-1 Left t:"tility Hydraulic Pump 
R.~G ~ l!IL-2 Right l°rility Hydraulx Pump 
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SMS Scores .Management S~ v·v Verucal Velocity 
SP Sequeoc.Pamt VVI ,. emca1 v~ lndnrw,n 
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Control Sud. 
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Def~System 
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EJectranjc ADI 5)'-mbols . . 
EJecuonic HSI 
Electronic HS1 
~ Balle'?}" S W1tcb 

Emergency Brake.'Steenng S-,1ch 
Emergency Bralong 
Cwa geu,..-y Entranee 
Ema gency Generaior 
Cwage.cyGeneraUll'Switt:h . 
Emttgmc)· Ground Egr-es • 
Emttgency Bydnum: Pumps 
Emergexy()xygen 
I:ma geocy Power Operaticm • 
Emergency PO'l&'ff System 
Eogi:neA.crsun 
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1-80 
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1-54 
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. . . . 1-t2 
3-14 
1-19 
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3-25 
1-47 
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3-13 
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Engine Failure Dunng Takeoff - • ..\bor1 
Engine Fadure Dunng 7akeoff - Takeoff 

3-19 

3-19 
1-31 
l-36 
1-29 

Contmued 
Engine Feed Tanb 
Engine Feed Thermal ~taoagemen1 S~ e-m 
EngIMFire 
~ lnlN Bounc.arT ~ Conrrol 

Syst em 
~ MaJhmcrion ~ Start 
Engme ~ 
Eng:me Oil P :-t'-::su.r? ~cooo 
Engine Shutdcnrn 
~Stall 
~ Amad ~ Fue Dunng Stan 
E.npne Amad &.y Fitt DunnJ 

Takeoff - Abort 
Engi:M-Amad Bay 11tt Dunng 

Takeoff - Taboff Continued 
En,roe Amad ~- zlff in Flight 
En~ ~lfflU • • • • • 

EnT"elope ~!mu 
EnTJJ"lllllDent.a.1 Cc:mtrol SY5tmi . 
En\"U"Clll.Dlffltal Conuol Snm:n 
E.anraamema1 Control sj..m Controls 

And lndica.t.ar . 
EPll ,\d,,dCA ilft 

EPl:Ble!dkr~ 
EPl" Caunom . ~ 
EPt" Cont.ral . . 
EP(T f"att in F1ight 
EPl' Operanoo 
£Pt. Sele:t:nr 
End Spin Beeo, a .• . 
E'f'ftlt Tone Switch 
uatationM~ 
Eneriar lmpea:ioo 
Eneriorl.&gbts . 
&terna.lAf.rStan 

1-?S 
3-13 
3-24 
3-24 

2-9 
3-25 
3-13 

3-17 
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1-48 
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1-48 
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3-26 
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3-24 
1-U6 
1-121 
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uiernal Canopy S..-n.ch 
Exnnguisber :>tsdiarge Swtu:h 
Extreme Coc:kpi, Tempera.tu.re 

Failure To Dis::onnect 
F aih.xTe To Latdi 
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Ftte and ~l Waaimg and Controls 
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F1a.ps Failure 
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Fuel Booat Pump Failllff 
Fael Boost Pumps tu • 
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Fuel ~- •Typical• • 
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!-35 
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rss ~ector 

fuel Tanks 
fuel Tramfer 
fuel T-ransfft- Pumps 
fuel Tramfer..11.efud 
ftm Venting 
f~ and Wm.g 7ransfe!- Tanks 

Gear Fails To Re-tract 
Ge:u Fiand!r 
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Gear Handle Wanunz :.i::nt 
Gear Indicator I.ipt; -
General Electnc E.ngme:. 
Genttator S-,tche-5 
Gra"rJtY T ransfM" 
Ground POW'eT' Panel 
Ground Trad Impl:n· 
Gw:u-d Setecnon 
(, Wl ~nd.e 
(;un S,"'!'tem 
GW1 Trigger 
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Ha,-eQud 
Bmt·p~,-
Eipl A.Im uri~ E -ec1 IOl1 

Hot Brues 
Bot Stan 
Hot Weather and Desert Operaaon 
HSJ DtspiaJ· Ran~ 
HSI He:ldtr.; 
hTD C".oorrol Pam-a 
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Hyd.raWJC Caunons 
Hydrau.hc Fluid HNt ~ 
H~-drau.hc Ind.it:auom 
Bydr:lulic System 
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La.ndmg Gear Ema gti),..")" Enermoo 
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Oxygen Swn.ch . . . 
Oxygen Systtm 
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Pra.n Whim~- Engines 
Prec:autiooa:cy Landing Pattern 
PreflighrCheck 
Prepa.ra:rion For Ftight 
Present Pasiucm and t:pdate ~fenm: 
Present Position Menll 
Preasu:ruation ~ - . 
Program Select . . . 

R 
Radio Savip.tion S_ynem 
Resenw Lr,el Sensing Valve 
Re a vain . - . .. . . . . . -
Restraint Ll1iEi geu...--y Rtieae Handle 
Right c.omole . 
Bight Comofe (Typical I • • 

Rudder· Pedals . . . 

Seat Ad.just Switch . 
Seat Cauti eds . 
Sideslip Static Pons 

s 

NOUHaOP/MCAm YF•2°M 
COMPl1fflON SINSfflVI 

UNCLASSIFIED 

3-30 
3-~ 
3-23 
1-30 
3-3, 

1-109 
1-109 
1-IOS 
1-1~ 
1-111-' 
1-lCIS 
1-1~ 
3-2:? 
l-1:I 

. .\-1 
1-lU 
. -4.i.! 
1-fi.~ 

1.r 
::. 

J.9::; 
1.:_>t 

1. : 
3-39 

2-1 
?-1 

1-100 
1-llr.! 

)-5.5 
1-121 

1-94 
1-49 
1-4~ 

l-ll3 

1-11~ 
1-] 

l.-t,_ 

lndu-5 



NTM 1F-23(Y)A .. 1 UNCLASSIFIED 
NOITHIOP/ Mc:Am Y1-23A 
COMJJETinON S£HSmvt 

Sm!Jc Engine Laachag 
ta"" c En210c T3.Xl 

Smgte ~nl"TarCT fa.th.ire 
Srnolt~ or fume: m To~ Cockpu 
Speea brakes 
Spm Rean-ery· 
Stall Margin Switch 
Standard Atmosphtte 
Standby Fhght D:sp!ay 1 
Standby Flight Display 1 - Hydraulic 
Standby Fhght Ois-pby 2 - H~-draulic 
Slftr ?amt ~!en-u 
Steer Pmnt ~en-u Typicalt . 
SU1"V1Val KJt 
Suri.-mtl K;t Deployment Selector \rmcO'C' 
S'"lUDOs Conu-ol 

T 
TAC.A:. 
TAC-A.'\ antl C-omrnurucmo~ BIT 
TAC..\..'\ 1>tsJnay 
TAC . .\..-.; Iltsptay •:-~-pica]• 
TAC..\..'\ . lenu 
TAC . .\..'\ . le-nu 
TAC.-\.'\ \'olumt-
T JCUra1 Snu.atr.. ... :Jc-p!~y 
TacuaJ S1-1.ution Disptay (Typial) 
Takeoff 
Tu~ and 1..andrn; il:ata Card 
TabofT Tnm 3uuon 
:anktt Enpne Faa.lure 
Taxi 

T~emetrv Freq~· ~or 
Teiemet~· ?CTC't'T S,intcn 
T emperarure Coot rat 
Temper.11u.tt Con~ 
Thermal ~lanagement S~em 
~ 7ra.J'b-fonner Rtttlfil-1$ Losl 
Throttle - Armamftlt Conrrol 
T 1ft F allure Dunng 7 akeoff . 
Total ~-ure P~ 
TramfanDff Rettifis- Failure 
Trim 
T~ Ht'D Dtspla'"' and Control Panel 

u 
lTC Di.:.-pla~-s and ~len\l=' 
l TC SaTiganon Con~ 
l."Hf l and 2 ~mus 
l'1If Antmna Switch . 
l"HF F~ueDC:lt"! and ~ Channt"h 
l.i'1:{f Menus . 
UHFJudios 
UHF Sec:a.rc Voia: 

3-39 
2-S 

3-2S 
3-30 
J-61 

. 3-24 
I-US 
a:! 
1--35 

. l.Ji 
:.~, 

. 1-102 
1:1!!:t 

. :-113 
1-113 
1-i:? 

J.96 
J.C.~ 

!* 
1-99 

l-101 
! -i 
2-1 

l-6to 
3-3S 

: -116 
1-lli 
1-55 
.u 
1-3-~ 
3-30 
1-124 
3-19 
1-62 
3-30 
1-60 
1-i3 

1-69 
1-lO'l 
1:n 
1-SS 
1-91 
1-91 
1-91 
~ 

l '"EF Secure \ "otee 
t:p Front Contr0I of K~·-55 
l:pdat~ ~tenu 
l:pfront Control 
t:' afront Control 
l,;pfront Control 81aokmg 
l:pfront Contral Data Displays and Menus 
Upfront Control Multifunc:aon Buuons 
l:pfront Control Red~· 
C ti1ny Battery Swn.ch . . 
l:tility Hydraulic System 
t,;tility L¢t 

V 
Variable Gain ~ Swnch . 
\ "eruct~ ~ent Sysum 
\"ehlcle ~ent S~"5tem C-00trob 
\ "rdeo Cam~ 
\ -tdeo ":"ape ~ . 
\~IS I Bartl"r\· Swn<"b 
\~ 2 Bane~- S..-.rch 
\'")lS A~,scn-y 
\ '"')IS Caumms 
\~C<imput~ 
\~iS Can:ro!s 
\~ lruuated B • 
\~ 7 est Panel 
\~ 7~ Panel 
~ Enzne Reset Switch 
\'olwn~ -

w 
Warnmg and Ad,ISOt) Lights 
w~ and ~ Caution Lights . 
Warru:ng TOM Silence Button 
Warn.mg :-one Stlena.r. 
Warnme: :-ones and \"ou:.e w~ 
Warom&- Caution. And AdvasorT Analym­
Wammg. CauQQD. and Armsol) Sign.ab 
Wammg. Cauoan. and AdtdUl_i S,-.m 
\\" a.mu:igs . . . . . 

Warnmgs.. CaUlJOIJS. and Ach ti0i ies 
W-.ponSeleuSwilch . 
Weapons Bay Door Speed Switch 
Weapon, Bay !men 
WeapansCamffa 
Weapons ~ Bunoo . 
Weght ancl Ba)CDCP . 

y 

Yaw Conrrol 

NOfl'HIOP/MCAa YF-23A 
COMPITfTlON SINSmvE 

lnda-6 UNCLASSIFIED 

1-93 
1-9 .. 

1-ltt.! 
1-6-3 
l-o. 
1-6& 
1-68 
1-66 
1-66 
1--44 
1-49 

1-lOi 

l-o5 
1-ot> 
1-~ 

1-11-
1-f•-~ 
1-14 
! -h 
1~·. 
J...;,;, 
1-ol 
1...;..= 
1 ..... ~ 

1-U. 
i-11" 
l-o! 
1-~ 

1-lOE­
BJ. 
1-.. ~ 
1-5.! 

1-lOf" 
3--5 
3-4 

1-106 
1-106 

1-1 
J-12-1 
1-123 
1-1!?3 
1-Ui 
1-125 

2-1 

1-61 

• 

• 

• 




