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SCOPE

This manual contains the necessarv mformation for
safe and effictent operation of the YF-23A flight test
prototype awrcraft = These instructions provide a
general knowiedge of the amrcraft and speaific normal
and emergency operauing procedures. Your experi-
ence 15 recognuzed: therefore. basic flight pninciples
and detailed description and operation of systems
common to all other awrcraft are avoided This
tions under most carcumstances. but is not a substi-

This publication 1s intended for use by an experi-
enced and qualified piot assigned to the YF-23A
Flight Test Program

FLIGHT AND OPERATING
LIMITATIONS

Flight and operating hmitations included heremn can
be supplemented and or superseded by Suppiemental
Flight and Operating Limitations. published under
separate cover by Northrop System Safety (Orgn
3591 59

PERMISSIBLE OPERATIONS

Permissible operations will be as scheduled by
Northrop Flight Test Operations. The flight manual
takes a posiive approach and normally states what
sou can do. Unusual operations or configurations
are prohibited uniess specifically covered heremn
Clearance must be obtamned before any questionable
operation not specifically permitted in this manual is
attempted.

HOW TO BE ASSURED OF HAVING
LATEST DATA

Check the flight manual cover page, the title block of
each safety and operational supplement, and the
status page attached to safety and operational
supplements. Clear up all discrepancies before flight
ARRANGEMENT

The manual is divided nto seven fairly independent
sections to sumplify reading straight through or using
as a reference manual

SAFETY SUPPLEMENTS

Information mvolving safety will be promptly
forwarded to you in a safety supplement Urgen:
mformation s published in an intenm safety

supplement and electronically transmitted Formal

supplements are mailed The supplement utle block
and formal supplement status page should be
checked to determine the effect on the manual and

other outstanding suppiements.
OPERATIONAL SUPPLEMENTS
Information involving changes to operating proce-
dures will be forwarded to you in operational

supplements. The procedure for handling operation-
al supplements is the same as for formal safety

suppiements.
CHECKLISTS

The flight manual contains itemized procedures with

necessary amplifications = The checkiist contains
itemized procedures without the ampiification
anuytmemmsmthnﬂ:dnmnﬂudm

supplement
checklist page will be attached to the supplement

WARNINGS, CAUTIONS, AND
NOTES

Warnings, cautions, and notes are heid to an abso-
lute mmimum. Everything in this manual could be
Ma-ﬂmﬁram:mulm

Opcudng ;toadm-. udmiqu-. etc,
of life if not carefully followed.

. —— -

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE




UNCLASSIFIED

NTM 1F-23(MA-1

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE

USE OF WORDS SHALL, WILL,
SHOULD, AND MAY

The following definitions appiv to use of the words
shall will should. and mayx

Will s used to express a declaration of purpose or
sumple futunty
Shall is used to indicate a mandatory requirement

Should is used to indicate a preferr=d butr not
mandatory method of accomplishment

Mav 1s used to indicate an accepiahle or suggested
means of accompiishment

USE OF CODES

An aucraft code is assigned 1o each awcraft The
text. ilustration. procedure. or chart 1 coded for
imnformation only applicable to that awrcraft

YOUR RESPONSIBILITY -- LET US
KNOW . -

Every effort is made to keep the flight manual cur-
rent Hewiew conferences wath operatinc personnel
assure mclusion of the latest data in the manual
We cannot correct an error unless we know of its
existence In this regard. it is essential that vou do
your part Comments. corrections. and questions
regarding this manual or anv phase of the Flght
Manual program are weicomed They are an essei.-
tial part of the development program Direct all coms-
ments. corrections. or gquenies to Northrop
Corporation. Aircraft Division. Dept 851034 (me
Northrop Avenue. Hawthorne. CA.. 90250-3277

PUBLICATION DATE

Currency of informanon contamned in this manual =
as of the publication date appearing on the utie paz-

CODES SERIAI XUMBER
[1] S-05m
21 ST-ty]
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE

UNCLASSIFIED



NTM 1F-23MA-1 UNCLASSIFIED
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE

TIME COMPLIANCE TECHNICAL ORDERS
The following TCTO are applicable to this flight manual

T.0. TITLE PRODUCTION RETROFIT
NUMBER EFFECTIVITY EFFECTIVITY
|
! ; . |
| _i i
i .
| | !
| | |
| !
| _
|
| |
ll |
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE

iv UNCLASSIFIED



UNCLASSIFIED

NTM 1F-23MA-1

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE

o = = = — s = = =}
e SECTION |
DESCRIPTION
N B S 7 e AND OPERATION
AT
TABLE OF CONTENTS

PAGE
AIRCRAFT I-1
{1) PW ENXGINES -3
[2] GE EXGINES 1-21
AUXILIARY POWER UNIT |
ENGINE INLET BOUNDARY LAYER CONXTROL 1-2>
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EAIERGENCY POWER SYSTEX! 1-4°
HYDRAULIC SYSTEM 1-44
LANDING GEAR SYSTEM 1-32
ENVIRONMENTAL CONTROL SYSTEM 1-35
VEHICLE MANAGEMENT SYSTEM 1-60
UPFRONT COXTROL 1-66
HEAD UP DISPLAY >y
MULTIPURPOSE COLOR DISPLAY 135
COMMUNICATIONS SYSTEAMS 185
NAVIGATION SYSTENMS . . . 1%y
WARNING. CAUTION. AND ADVISORY SYSTEM 1-10%
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LIFE SUPPORT SYSTEMS 110
EJECTION SEAT SYSTEM 1-113
B R I IREER . & s e T e -t o BN o W 3 . 16
ARMAMFNT SYSTEM . e —a 1-123
AIRCRAFT tInstrument Panel:. figure 1-3 (Left Console Panel:.

The YF-23A aucraft is a s place. prototype
fighter produced by the Northrop MCAIR team
Sustained supersonic capability is provided by two
eng@nes.

For mission planning gross weight. refer to the cur-
rent Form 365F

COCEKPIT ARRANGEMENT

The general arrangement of the cockpit is shown in
figure 1-1 (Cockpit General Arrangement:. figure 1-2

and figure 14 (Right Conscle Panel:.

WARNINGS. CAUTIONS. AND ADVISORIES
Abbreviations used to explain warnings cautions
adwvisones. are located at the end of each sysiem
description.

® Master caution light (MC).

® Muitipurpose color display (MPCD:.

® VOICE warnings are in italic bold print.

® Warning Tone is in bold print.

NORTHROP/MCAIR YF-234
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COCKPIT GENERAL ARRANGEMENT (TYPICAL)
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INSTRUMENT PANEL (TYPICAL)
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1. LANDING GEAR AND BRANES 10. HUD CONTROLS

EMERGENCY CONTRGLS 11. ANGLE OF ATTACK
2. NRDUWMENT CONTROLS (IF INSTALLED:
3. LANDING GEAR CONTROLS 12. WARNING LIGHTS
4. FIRE WARNING AND CONTROLS 13. MATIPURPOSE COLOR DISPLAY
5. Kﬁ}%ﬁ E%AV 14. STANDBY ATTITUDE INDICATOR
FLIGHT TEST FLUTTER PANEL) 15. STANDBY FLIGHT DISPLAY
6. ANGLE OF SIDE SLIP 16. COCKXPIT ALTIMETER
(IF INSTALLED) 17. COCXPIT AIR VENT
7. MASTER CAUTION LIGHT 18. FLIGHT TEST PANEL
8. UPFRONT CONTROL PANEL 1S. RUDDER PEDAL ADJUST

9. HEAD-UP DISPLAY

Figure 1-2
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ARMAMENT SAFETY OVERRIDE SWITCH
INTEGRATED COMMUNICATIONS PANE.

- APU/EPU CONTROLS
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- FLIGHT TEST FUNCTION CONTROLS
- CAMERAZAIR REFUELING PANEL

- LIGHTS CONTROLS
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(1] PRATT WHITNEY ENGINES
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INCREASED STALL MARGIN SWITCH
ENGINE START

ENGINE INDICATIONS

AIRFRAME MOUNTED ACCESSORY
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1-14
1-14

DRIVE 1-15
ENGINE CAUTIONS 115
ENGINE ADVISORY 1-17
PW NORMAL PROCEDURES : 1-18

PW EMERGENCY PROCEDURES
CAUTION ANALYSIS

PW ENGINE DESCRIPTION

Tbeaumﬁ:spowuodb\mmn-spooli'?ll&?“-
10 afterburning turbofan engines

The engine control svstem has two Full Authonity
Digital Electronic Controls (FADEC:. wath dual
electronic sensors and controi interface. The engines
are controlled electnically by bhydraulic vaives and
actuators Engmeelectrtlndhydﬂuhtmm

1-19
1-2¢

ENGINE CONTROL

Computer interface between the aircraft wvehicle
management system (VMS: computers and the
engine mounted FADEC provides engine thrust con-
trol. The interchangeable FADEC operate in a dual
active mode and have equal authonty over control

reduced thrust level partial or total inhibited
afterburper, and auto-engine shutdown The FADEC
includes inflight monitoring of engine performance
and post-flight maintenance reporting. figure 1-5
The VMS computers pass Mach and thrust command _
to the FADEC. The FADEC passes thrust achieved.
enZine status. and engine performance data to the
VMS computers The VMS computers provide
engine performance data via the aviomics bus 19 the
engine display.

The FADEC adjusts engine speed and pressuic iv
provide stable. stall-free operanon throughour the
operating envelope. The FADEC controis

Main and afterburner fuel flow.

Main and afterburner igmition.

Fan and compressor vanable vane angies.
Exhaust nozzie throat and exit areas

The FADEC detects enmine stall based on compre=—==
discharge pressure If a stall is detected. enmine 1om-
tion is acuvated. fan speed demand 1s reduced. and
pressure ratio demand s reduced When the sl
clears. the engine accelerates to the VMS command-
ed thrust level

If engine stall occurs while afterburner 15 selected.
afterburner is termunated To reselect afterbumner
after the stall clears. the throttle must be recycied 10
military power or below

If communication between the VMS computers and
the FADEC is lost for more than two seconds. the

en@ine trips to mad part power tabove flaght sdler

A switch labeled PW on the VMS test panel permits
an increase in mitary thrust.  Allowable NI
increases approximately 2% and EGT 22 degrees

Centigrade. Engine operation in this switch position
1s hmited to 5 minutes per flight.

ENGINE IGNITION

afterburner ignition in response to FADEC com-
mands Spark ignition is suppbed to the enzine by
igniter plugs, two in the main combustor and two n
the afterburner section The FADEC commands
main engine igmition during engine start. dunng

engine flameout. deceleration. or if engine stall 15

Mmdlndlﬂerhmmwhmaﬁerhuw
is selected until bghtoff s detected An enpne

PW/NORTHROP/MCAIR YF.23A
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YF-23A/YF119 FADEC SYSTEM OVERVIEW
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mounted alternator provides electrical power for igni-
ion

ENGINE FUEL SYSTEM

The engne fuel system (figure 1.6+ provides pressur-
ized fuel to the engine combustuion sectuion and
afterburner. Pressurized fuel i1s aiso used for engine
hydraubic fluud and lubrcating <l cooling and
electronic component cooling

The engine fuel system must have aircraft fuel boost
pump pressure to operate properiy.

ENGINE HYDRAULIC SYSTEM

The enmne hvdraulic system tfigure 1-7) uses
hydraulic fluid to modulate fuel flow metenng and
recyciing vaives. fan and compressor vane acruators.
and exhaust nozzle actuators The svstem 1=
independent of the arcraft hydraubic svstem The
major components include the gear box mounted
hvdraulic pump. reservoir. and actuators for engine
and exhaust nozzle control

ENGINE OIL SYSTEM

The enmine has a self contained. drv sump oil system.
figure 1-£ Ol pressure i1s nonregulated and vanes
with engi~e RP)M and oil temperature Ol pressure
s indicated at near idle RPM and increases with
engine RPM  Oil pressure appears on the standby
flight display | when dc electncal power 1s available
and on the MPCD engmne display when ac electrical
power s avaliabic

- - e -

damage could occur after 9 minutes

ENGINE MOUNTED ACCESSORY
DRIVE (EMAD) GEARBOX

the engine fuel pump. the oil pressure and scavenge
pump. engine hydraulic pump. engine alternater. and
power takeoff shaft to the airframe mounted accesso-
ry drive unit.

ENGINE ELECTRICAL SYSTEM

The electrical source for the engine control svstem.
ignition system. and engine electnical accessones is
supplied br the enmne alternator. The aircraft
electrical syvstem provides engine backup power
except to the ignition crcuits

AFTERBURNER

The engmine is equpped with a fullr modulared
afterburner.

Afterburner fuel and ignition are controlled bv the
FADEC in response to throttie position Flame
sensors in the afterburner section confirm afterburn-
er operation. [If the afterburner does not hght or a
blowout occurs. the FADEC recycies afterburner fusel
and igmtion three times Automatic recychng can
take from 4 to 20 seconds depending on alutude and
numberscause of recycle

Afterburner failure to light causes a caution ENG
IST. Cycling the throttle out and back mtu
afterburner range provides afterburner ignition

A caution ENG 2ND indicates partal or total failure
of the afterburner. The affected throttie should b
retarded to military power or below and the VMS
reset switch placed momentarilv to RESET Afisr
reset. afterburner mayv be used as required

VARIABLE EXHAUST NOZZLE

The engine incorporates a two dimensional
convergent-divergent exhaust nozzle The FADEC
controls nozzle throat area for optimum operaung
pressure within the engine and nozzle exit area lu
optimum thrust.

THROTTLE QUADRANT

The throtties ifigure 1-9) provide electronic thrus
commands through the VMS to the FADEC The
throttles have a detent at military thrust and a:
minimum afterburner. An idle stop preciudes
inadvertent engine shutdown Finger hfts are rased
to move the throtties aft of idle.

SENSITIVE
UNCLASSIFIED g
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i YF-23A/YF119 HYDRAULIC SYSTEM OVERVIEW
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YF119 LUBRICATION SYSTEM SCHEMATIC 3
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detent. holds exising awrspeed. The thrust control
on the left throttie produces small changes in air-
speed For larger airspeed increases idecreasss). one
or both throtties can be advanced tretarded) out of
the detent The rate of arspeed change s
proporuional to the amount the throttle i1s out of the
detenLBo(hengmesrespondmzfmlyme:hmt

Placing either throttle to idle or military power inter-
rupts the automatic engine mode Both engines pro-
wvide thrust based on throttle position as in the
conventional mode. Returming both throtties to the
detent reengages the integrated enmne mode Either
engine in AB reverts enmine to conventional engine
mode.

INCREASED STALL MARGIN
SWITCH

An increased stall marmn switch on the VDS test
panel 1s used 1o increass enmne tolerance 1o air flow
distortion The switch 1= label ISM VS)M and pro-
vides two levels of increased stall marmn  Level ]
provides an increase of U, n stall margin and level
2 provides a WU . increase

ENGINE START

The enmine crank switch 1s a2 three position toggie
switch magnetically held mn the L or K posinion ifig-
ure 1-10s. Placing the enpine crank swtch to left or
nght imitiates start of the corresponding enpine At
the first indication of RP)M. the throttle s advanced
to wdle The remainder of the start sequence =
FADEC controlled Engine hghtoff and EGT nise
occur within 20 seconds after 205 RPM. At approxi-
mately 33°. X2 the starter disengages and the crank
switch returns 10 OFF  Oul pressure appears at 30-
el. N2

Engine start should be aborted for no ignition within
20 seconds after fuel flow. engine RPM hangup below
idle. or no oil pressure within 10 seconds after idle
RPM. Engine start should be aborted by plaring the
throttie to OFF and the engine crank switch to OFF.

ENGINE INDICATIONS

Engine performance indications appear on the stand-
by flight display and the MPCD engine displays. fig-
ure 1-11

STANDBY FLIGHT DISPLAY 1 AND 2

Standby flight display 1 provides readouts for N2
RPM. EGT. fuel flow. cil pressure. and nozzle posi-
tion. Indications begin at approximately 8% RPM
RPM HI N2 in percent from 0 to 109 n
1% increments.

EGT Exhaust gas temperature n
degrees Cenugrade from ¢ 1w
1999 in one degree increments

FF Fuel flow in hundreds of
pounds per hour from 0 to 400
in hundred pound increments

OIL Oil pressure m pounds per
square inch from 0 o 130 n

one psi Increments

NOZ Nozzle area ratic in percent
Digital vaiue from 00 to 9% n
1% increments. Pomter from 5
to 95 with marks every 15
Increments

Standby flight display 2 provides N1 in percent from

0 to 109 n 15 increments

MPCD ENGINE DISPLAY
The MPCD engine display 1s operative when ac
power is available The engine display can Ix
selected on either MPCD with the MPCD burton
labeled ENG. All legends are white on 2 black back-
ground If data becomes invalid the legend OFF
replaces the numerical data
RPM % N2 from 0 to 110% in 1% incre-
ments.

Engine start should be aborted if maximum EGT TEMP-C Exhsust gas temperature from
exceeded. Prior to idle. if N2 starts to decrease while 100 to 1400 degrees Centigrade
EGT is still increasing engine start should be in 1 degree increments
aborted to prevent a hot start If engine start is
aborted for high EGT. the throttle should be placed FF/PPH Engne fuel flow in pounds per
to OFF while the engine crank switch remains in the hour in 10 pound per hour
L or R position to motor the engine. Motor the increments.
engine for 40 seconds

PW/NORTHROP/MCAIR YF-23A
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ENGINE CRANK SWITCH
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Figure 1-10
NOZ - Exhaust nozzie throar area AMAD oil High AMAD oil temperature causes a
ratio from ¢ to 1®r. openn 1=  caution L:R» AMAD HOT
increments
ENGINE CAUTIONS
OIL PS1 Oil pressure from 10 100 p=

in 1 ps1 iIncrement=

AIRFRAME MOUNTED ACCESSORY
DRIVE

An engine power takeoff shaft drives the airframe

Engine and AMAD cautions appear on the MPCD
and turn on the master caution hight When enane
cautions are accompanied br a caunon RESET \Ms.
momentaniy placing the VMSENG reset switch to
RESET. rescinds caution and attempts reset of the
malfunction

mounted accessory drive (AMAD). A generator. two  BIPASS y' laver: control - dock
hvdraulic pumps. and an air turbine starter are mahimytio.
ted on each AMAD.
e L(R) AMAD HOT  AMAD oil temperature hot
During engine start. high pressure air from the APU.
an operaung engine. or an external air source turns [ 4R; ENG IST ® Afterburner faried e
the air turbine starter and AMAD  Rotational relight.
energy from the AMAD through the power takeoff Tone e Low oil pressure.
shaft rotates the engine. e FADEC andior cooling fuel
During engine operation rotational energy from the overtemperature.
engine drives the AMAD generator and hydraulic A1 P e
pr— e Backup power failed
A self-contained system provides lubrication for the
AMAD and cooling for the AMAD. generator. and
hydraulic pumps A fuel cil heat exchanger cools the
PW/NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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ENGINE INDICATIONS
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Parnal or total afterburner
faliure.

Loss of control redundancy
Il. and FADEC

Zero cil pressure.

N1 overspeed.

N2 overspeed.

Engine overtemperature.
Uncommanded engine shut-
down.

Low engine hyvdraulic pres-
sure.

4-3 buffer air.

Engine trip to idle

ENGINE ADVISORY

THROTTL
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Throttle not
selected mode

NTM 1F-23(MA-1

operating

m

1-17



NTM 1F-23(MA-1

UNCLASSIFIED

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE

PW NORMAL PROCEDURES --
ADDITIONAL DATA

Normal Procedures. Section II. engine specfic
information to Pratt Whitnev engines 1s provded
here  Source reference this informauon is Pratt
Whitney integrauion memo N-90-012, YF-2Z3AYF119
Engine Flight Manual Addendum. Flight Test Letter
#9  The information is provided in the same
sequence and under the same headings that are used
in Section 11

EXTERNAL AIR START

If the engine has been run within the previous four
4) hours. moter the engine at 205 RPM for 90 sec-
onds before starting the engine

TAKEOFF

If the engines can not be checked individually with
throttie at MIL power. advance both throttles to 507
RPM. allow engines to stabilize. and check engne

performance prior to brake release.

LEVEL OFF/CRUISE

Engine performance will vary in flight. depending on
outside air temperature, Mach. and altitude. Nozzle
position is relatively unaffected by ambient tempera-
tures. Following rapid throttle movement to MIL.
RPM could reach 100% RPM before stablizing at a
lower operating RPM_

ENGINE SHUTDOWN/SINGLE ENGINE TAXI

Prior to shutting down an engine. allow engne to
idle for five 131 minutes.

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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PW EMERGENCY PROCEDURES -- ADDITIONAL
DATA
TABLE OF CONTENTS Ssoporaer e ool g
PAGE If altitude and amwrspeed permut. the best course of -
AFTERBURNER FAILURE - 1-19 action s to immediately reduce power to 2.000 -
DOUBLE GENERATOR FAILURE - pounds per engine fuel ﬂmr and readvance throttie
TV R RN Wi gt A 1-19 to MIL after EPU is providing ac power.
gltg I_?\'i %ONTROL R?R%O‘m. s l—lg 1 Throttles — MIL
] IL PRESSURE MALFUN N 1-1
ENGINE STALL 11a OUT OF CONTROL RECOVERY
ggéggmpMTEOtw iﬁg During an out of control condition the throttle
\OZZI.E FAILURE 1_;0 should not be moved If an engine malfunction doe-
ENGINE EXHAUST DANGER AREAS 1.20 exist  1stall flameout overtemperaturel.  munumize
PW CAUTION ANALYSIS 1.20 throttle movement and bring engine performance to

Emergency Prucedures. Section III. engine specific
mnformation to Prart Whitner engines is provided
under this heading Source reference for this
information is Pratt Whitnev integration memo N-9¢-
012. YF-23AYF 119 Engsine Flight Manual Addendum.
Flight Test Letter #9 The informanon 1= provided
in the same sequence and under the same headings
used in Section II1

AFTERBURNER FAILURE

If an afterburner fails to hght or biows out during
takeoff itakeoff continued:. leave throttie of affected
engine mn afterburner range. Completion of auto-
matc afterburner recycie is indicated by the cauuon
ENG IST if afterburner does not ight The caution
ENG 2XND indicates the afterburner use is inhibited

A low fuel flow and a small nozzie position opening
are shown on the MPCD engine display or the stand-
by flight display 1 if the afterburner is not operating
1L VMS Engine - RESET.
2 Afterburner -- Cvcle.

Cwcle throttle to MIL and back to afterburner.
DOUBLE GENERATOR FAILURE --
TAKEOFF
If a double generator failure occurs on takeoff. abort
i possible The potennal for 2 double engine stall

exists when the EPU comes on the line and a fuel
spike occurs in each engine If the takeoff must be

within parameters.
ENGINE OIL PRESSURE
MALFUNCTION

The caution ENG IST = delaved 1045 seond: fm
low o1l pressure dunng inverted flight

If cil pressure is between 5-10 psi retard throttie
affected engine to IDLE and reduce G If the ol
pressure is below 5 ps: or above 13 psi. the thronle
affected engine should be moved 10 OFF immediateh

1 Ol Pressure - Check
Check oil pressure on the MPCD enmine dis-
plar or the standby flight display 1

If oil pressure is high'low
2 Throttle - OFF

If oil pressure is 5-10 psi
2. Throttie - IDLE
3. VMSEngine - RESET.

ENGINE STALL

If an engine stall occurs. an automatic engine stall
recovery is initiated by the FADEC Stall recovery
clears. afterburner must be re-initiated. if required

A non-recoverable engine stall is indicated by increas-
ing EGT with RPM below 60'. and no response to
throttle movement. [f a non-recoverable stall s
indicated. shutdown the affected enpine. restart. and

PW/NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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leave throttle at idle for the remainder of the flight
If both EGT are high, shut down cniv one engine at
a time to preserve hydraulic svstem pressure The
engine with the highest EGT should be shutdown
and restarted first

DOUBLE ENGINE FLAMEOUT

If both engines flameout, immediately check EGT. If
EGT is below normal simultaneous restarts can be
attempted.

If the EPU is on the line. airspeed should be 275

KCAS or more for restart Potenuial for hot start
increases below 275 KCAS

If EPU is not on the line. maintamn 350-375 KCAS to
provide 207 minimum RPA See ENGINE
AIRSTART.

ENGINE AIRSTART

Engine airstart can be accomplished by moving throt-
tie from OFF to IDLE Ml~vinz the throttic OFF.
termunates fuel flow and 1union to the enmine Mo
ing the throttle to IDLE activates the FADEC start
sequence if engine RPM above 20

If RPM drops below 17% RPM. start sequence is
terminated If engine RPM drops to 0%<. the engine
could seize

If spocidown conditions can not be met. a windmull or
crossbleed airstart can be arttempted Aurspeed
between 350-375 KCAS provides @ mmmmum 2
engine RPM for start If a crossbieed aurstart is
required. mamntain 200 KCAS mmimum

NOZZLE FAILURE

tion of the convergent nozzie. If the convergent noz-
zle fails. the nozzle is hydraulically powered full open
and the engine idle trips. VMS/engine reset i=
required to regain full operation. If the svstem does
not reset. thrust loss at MIL power s mimumal

If the divergent nozzle fails. afterburner operation 1=
mmhibited and nozzie position 1s 58%.

ENGINE EXHAUST DANGER AREAS

For enmne exhaust danger areas. see appendix o
mnterim Section V. Flight and Operating Limitations.
published by Northrop System Safety 'Orgn 3241 ™

Optimum engine awstart s 25-50- RF) dunng
en@ine spooidown
PW CAUTION ANALYSIS
INDICATION ECONDITIO.\' | CORRECTIVE ACTION j
L ENGINE | ® Uncommanded engsine shutdown e Check MPCD standbv flight dxs-|
R ENGINE | ® N1 X2 overspeed plavs
¢ Engine overtemperature ® Reduce power if apphicable.
Tone e Low engine hydraulic pressure e Reset VMS
| ® 4-5 buffer air ® Restart engine if applicable
e [IDLE trip e Shutdown engine if no cil pres-
e Zero oil pressure sure.
L ENG 2ND R ENG 2ND e Partial or total afterburner failure | ® Check m fight dis-
® Loss of control redundancy I play L
Tone ® Degraded capability. ® Reset VMS.
L ENG ISTR ENG IST ® Afterburner failed to relight o Check MPCD:standby fhght dis-
® Loss of control redundancy play L
Tone * Low oil pressure. ® Reset VMS.
e FADEC @andor <cooling fuel | ® Cycle out of afterburner if applica-
overtemperature. ble.
® Reduce power and G if low ail
pressure.
PW/NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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[2] GENERAL ELECTRIC ENGINES

TABLE OF CONTENTS

PAGE
ENGINE CONTROL 121
ENGINE IGNITION 121
ENGINE FUEL SYSTEM 121
ENGINE OIL SYSTEM . 121
AFTERBURNER . . . . . xan
VARIABLE EXHAUST NOZZLE 122
THROTTLE QUADRANT 122
ENGINE START 122
ENGINE INDICATIONS 122

AIRFRAME MOUNTED ACCESSORY
DRIVE 124
ENGINE CAUTIONS 126
ENGINE ADVISORY 126

GE ENGINE DESCRIPTION

The amrcraft 15 powered by rwe rwmn-speol YF120-GE-
100 afterburning turbofan eng@ines

The fan and compressor are asrodnamucaliv linked
but mechanically independent Fan speed (N1 and
compressor speed N2 indications are provided

ENGINE CONTROL

Computer interface between the awrcrafi vehicle
management sistem (V)MS: computers and the
enzine mounted full authorty dimial electronic con-
trol (FADEC) provides engine thrust control The
tnple redundant. engine mounted. FADEC include
infight monitoring of engne performance and post
fight maintenance reporting

The VIS computers pass Mach and thrust command
to the FADEC. The FADEC passes thrust achieved.
engine status. and engine performance data to the
VMS computers The VMS computers provide
engine performance data via the awvionics bus to the
engine displavys

The FADEC adjusis engine speed and pressure to
provide stable. stali-free operation throughout the
operating envelope The FADEC controls:

Main and afterburner fuel flow.
Main and afterburner ignition.
Varnable stator vane angle.
Variable bypass area.

e Exhaust nozzie throat and exit areas

The FADEC detects engine stall based on compressor

discharge pressure. If a stall is detected, engine 1zm-
uon s acuvated, fan speed demand s reduced. and
pressure ratio demand is reduced When the stall
clears. the engine accelerates to the VMS command-

ed thrust level

If communication between the VMS computers and
the FADEC is lost. the engine defaults 10 the lower
of last commanded thrust or mulitary thrust.

ENGINE IGNITION

An gnition exciter provides main enmne and
afterburner ignition in response to FADEC com-
mands An engine mounted alternmator provide-
electrical power for igmition.

During engine Start. main en@Ane PUNon IS ensr-
gzed when N2 is above 105 with the throttle out of
cutoff. Ignition remains energized unul 3. N2

ENGINE FUEL SYSTEM

The vagine fuel system provides pressunzed fuel v
the enmne combustion section and afterburner
Pressunized fuel is also used for hydraulic and
lubnecation oil cooling and electronic component coul-

ng

The enmne fuel srstem must have awrcraft fuel boost
pump pressure to operaie properiy

Avoid use of afterburner with a caution
FUEL LOW when below 15.000 feet MSL 10
prevent fuel pump cavitation and or engone
flameout.

ENGINE OIL SYSTEM

The engine has a self contained. dry sump oil system
Oil pressure appears on standby flight display 1 wuh
dc electrical power available and on the multipurpose
color display (MPCD: engine display with ac elecin-
cal power available.

AFTERBURNER

The engine is equipped with a fully modulated
afterburner. Afterburner fuel and ignition are

GE/NORTHROP/MCAIR YF-23A
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controlled by the FADEC in response to throttle posi-
tion If flame sensors in the afterburner section of
the engine detect afterburner blowout. the FADEC
afterburner thrust When the afterburner relights.
the thrust advances to the VMS commanded level

VARIABLE EXHAUST NOZZLE

The engine has a two dimensional. convergent-
divergent exhaust nozzle. The FADEC controis noz-
zie throat area for optimum operating pressure
within the engine and nozzle exit area for opumum
thrust

THROTTLE QUADRANT

The throttles (figure 1-12) provide electronic thrust
commands through the VMS to the FADEC. The
throtties have a detent at military thrust and at
mmuumum afterburner. An idle stop preciudes
madvertent engine shutdown. Finger lifts are raised
to move the throttles aft of idle to the off position

The throttle mounted swirches provide varnous svs-
tem controls without moving the hand from the
throttle. A throttle friction lever adjusts friction of
buth throttles The engine mode lever provides
conventional or automatic engine modes

CONVENTIONAL ENGINE MODE

In the conventional engine mode. the \MIS passes
engine thrust commands to the engines as = function
of throttie position.

INTEGRATED ENGINE MODE

The integrated enzine mode provides airspeed hold.
Moving the engine mode lever to AUTO adds a throt-
tle detent at the verucal throttie position labeled
CTR and engages VAIS integrated enmine mode con-
trol laws. Putung the throtties in the detent. holds
exssting awrspeed. The thrust control on the left
throttle produces small changes in airspeed. For
larger airspeed incresses (decreases). one or both
throttles can be advanced (retarded) out of the
detent The rate of airspeed change is proportional
to the amount the throttieis: are out of the detent
Both engines respond even if only one throttle is
moved Returmung both throtties to the detent hoids
the new airspeed.

Placing either throttle to idle or military power inter-
rupts the automatic engine mode. Both engines pro-
vide thrust based on throttle position as in the
conventional mode. Returning both throtties to the
detent reengages the integrated engine mode.

ENGINE START

The engine crank switch (figure 1-13) 1s a three pos:-
tion toggie switch magnetically held in the L or R
position. Placing the engine crank switch to left or

nght mituates start of the corresponding engine At
20% N2. the throttle is advanced to idle The

remainder of the start sequence 1s FADEC controlled.
Engine Lightoff and EGT rise occur within 10 sec-
onds. Oi appears at 28%
N2 At approximately 605 N2 the crank swich is
released and returns to OFF.

Engine start should be aborted for no ignition within

20 seconds after fuel flow, N2 hangup below idle. or
no oil pressure by 30% N2

ENGINE INDICATIONS

Engine performance indications appear on the stand-
by fhght displays and the MPCD engine display 1fig-
ure 1-14»

STANDBY FLIGHT DISPLAYS

Standby flight displar 1 provides engine readouts for
N2 RPM. EGT. fuel flow. oil pressure. and nozzle
position

RPM HI N2 in percent from 0 tc 109

15 increments
EGT Exhaust gas temperature n

degrees Centigrade from 0 1o
1999 in 1 degree increments

FF Fuel flow in hundreds of
pounds per hour from 0 to 400
in hundred pound increments

OIL Oil pressure in pounds per

square mch from 0 to 150 in 1
NOZ

to 95 with marks for every 15~

Standby flight display 2 provides N1 in percent from
0 to 109 in 1% increments.

MPCD ENGINE DISPLAY
The MPCD engine display is operative when

ac
power is available The engine display can be
selected on either MPCD with the MPCD button

GE/NORTHROP/MCAIR YF-23A
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ENGINE CRANK SWITCH

Figure 1-13

labeled ENG  All legends are white on a black back-
gound If data becomes mvahd the legend OFF
repiaces the numenical data

N2 from 0 tc 110 in 1% incre-
ments

Exhaust gas temperature from
100 to 1400 degrees Centigrade

m 1 degree increments.
Engine fuel flow in pounds per
hour in 10 pound per hour
Increments.

FFPPH

NOZ =« Exhaust nozzie throat area
ratio from 0 to 100% open in 1%
Increments.

OIL PSI Qil pressure from 0 to 100 psi
in 1 ps: increments

AIRFRAME MOUNTED ACCESSORY
DRIVE

An engine power takeoff shaft drives the awframe
mounted accessory drive (AMAD: A generator. two
hydraulic pumps. and an air turbine starter are
mounted on each AMAD

Dunng engine start. high pressure air from the APU
an operating engine or an external air source turns
the air turbmne starter and AMAD  Rotatuonal
energy from the AMAD through the power takeoff
shaft rotates the engine.

engine drives the AMAD generator and hydraulic
Fimps

A selfcontained system provides lubrication for the
hydraulic pumps A fuel‘oil heat exchanger cools the
AMAD oil High AMAD ocil temperature causes a
caution L(R) AMAD HOT.

GE/NORTHROP/MCAIR YF-23A
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ENGINE INDICATIONS
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ENGINE CAUTIONS L:R» ENG 2XD Second like FADEC fault
detected
Enpine and AMAD caunons appear on the MPCD
and turn on the master caurion hght The LiRy LRy ENGINE Engine malfunction or fatlure

ENG IST and 2ND cautions are accompamed by a
message RESET VMS  Activaung the left console
VMS/ENG reset switch resands the RESET VMS
message and attempts reset of the malfunction
BYPASS Boundary layer control door
maifunction

LiR» AMAD HOT AMAD oil temperature hot

LR ENG 1ST Engine FADEC fault detected

ENGINE ADVISORY

THROTTL Throttle not operating in

commanded mode.
ENGINE EXHAUST DANGER AREAS

For engne exhaust danger areas see appendix to
internm Section V. Flight and Operating Limitations.
published bv Northrop System Safety 1Orgn 3241 8%
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AUXILIARY POWER UNIT

The gas turbine auxiliary power (APU) unit provides
pressunized air for engine starts on the ground The
APU can be used to provide pressurized air to oper-
ate the environmental control system on the ground
The APU is located in the APU bayv between the
engines The nght enmine fuel feed system supphes
fuel to the APU

APU START

The night essential dc electrical bus provides electni-
cal power to start the APU. A hydraulic motor.

APU CONTROL

driven by an APU accumulator. stants the APU The
accumulator is recharged by the utility hydraulic sy=-
tem after eng;ine start

A spring loaded two position switch. magneucally
held to ON, inmtiates the automatic APU siant
sequence, figure 1-15 When the APU is ready to
accept a load, the green ready light comes on. The
APU switch springs back to the posuion OFF if
either throttie is advanced to mulitary power wuth -
weight on wheels. The off position stops the APU

el
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%
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ENGINE INLET BOUNDARY LAYER
CONTROL SYSTEM

The boundary laver control (BLC» system controis
thermal shock and boundary laver interaction on the
engine injet ramp dunng supersonic flight Thermal
shock and associated awr turbulence at the engine
face is averted by bleeding off enmine inlet ramp
boundary laver air Boundary laver air is bled
through a porous section of the msel raump and
engine ducting and then ducted overboard through
two exit doors and a flush mount exit jocated on the
top of the wing The exit doors are controlled
automatically by a schedule stored in the VMS com-
puter.

ALTERNATE BLC OPERATION

An alternate schedule is provided to improve perfor-
mance during specific supersonic conditions The
alternate schedule is selected with the BLC acceler-
ate switch. on the VMS test panel Swatch pesition
card

MANUAL BLC OPERATION

Manual operation of the boundary layver control doors
1s accomplished by selecting switch positions specified
in the flight test data card See VMS Test Panel
this section for switches and description of BLC
doors

NORTHROP/MCAIR YF-23A
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FIRE WARNING AND
EXTINGUISHING SYSTEM

The fire warning and extinguishing system provides
fire warning and extinguishing for engine. AMAD. or
APU bay fires. overheat warming for aircraft struc-
ture aft of the enmines. and bleed air leak detection
and isolation For bleed air leak detection, see
Environmental Control Svstem. this secion. The
system consists of the fire warning ard control panel.
two exunguisher bottles. remote sensors. and cockpit
overheat’bleed air leak indications The left and
right essential dc busses power the fire warning and
exunguishing system

FIRE WARNING AND CONTROL

The APU EPU and the enmine 1L and R- fire buttons
tfigure 1-15+ have spring loaded metai suards to pre-
clude madvertent activauon The butnions laich
when activared

Engine Fire

The top half of an enmine fire burton indicates a fire
in the engmne tay  The bottom half indicates a fire n
the AMAD bavy An audio WARNING ENGINE
FIRE LEFT ot WARNING ENGINE FIRE RIGHT

accompanies the corresponding light The engine fire
button shuts off fuel to the engine. shuts off second-
ary cooling awr around the engine. and arms the
extinguishing svstem for discharge to the designated
engine or AMAD bay.

APU/EPU Fire

The APU/EPU fire button indicates a fire mn the
APU bay. An audio warning THREAT WARNING
accompanies the light The button shuts off fuel 1o .
the APU. starts a ten second timer. and arms the
extinguishing svstem for discharge to the APU bar
after the ten second timer has elapsed. The ten sec-
ond delay allows the APU to swop pnor 1o
FIRE EXTINGUISHING OPERATION

Pressing an illuminated engine fire warming burun
arms the fire extmngusher discharge sStem
Activation of the exuingusher discharge swirch dis-
charges exunguisher to the designated locauon For
engine bay fires. both extingwisher bottles dischars
simultaneousiv. Onlr one extuingwisher bottle dis-
charges for an APU or AMAD bar fire The second
bottle s discharged by pressing the illuminated fir-
button a second nme o recycle the svstem v an

FIRE AND OVERHEAT WARNING AND CONTROLS

AMAD FIRE LIGHT

_

FIRE

PUSH

ENGINE FIRE
BUTTON

Figure 1.16
NORTHROP/MCAIR YF-23A
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armed configuration and then reactivating the
extinguisher discharge switch.

Extinguisher Discharge Switch

The three position extinguisher discharge switch is
sprning loaded to OFF.

On the ground. the APU bay has automatic fire
protection TbeAPU'EPUﬁrehghtemnesmfuel
shuts off. and the discharges ten sec-
onds later. If a lighted APUEPU fire button is
pressed. the automatic operation is overridden and
the extinguisher discharge switch must be activated
to discharge an extinguisher bottle.

OVERHEAT WARNING

Warning lights labeled LH OVHT or RH OVHT indi-
cate aft fuselage overheat or nozzle burnthrough. An
audio warning WARNING OVERTEMP LEFT or
WARNING OVERTEMP RIGHT accompanies the
overheat light

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE

DISCHARGE Discharges extinguisher into

‘momentary) selected compartment.

TEST Tests fire detection. overheat.

‘momentary! and bleed air leak sensors
Three fire lights and two over-
heat warning lights come on
Bleed air leak warnings appear
on the MPCD

1-30
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FUEL SYSTEM

The fuel svstem for the engines. the APU. and acts
as a heat sink cooling hydraulic fliud. generators.
AMAD ol engine oil. and engine components The
fuel management computer {FMCi and transfer syvs-
tem control aurcraft CG

The awrcraft has internal fuel tanks: four fuselage
and two wing tanks tfigure 1-17: Each engine has
one feed tank in the forward fuselage bodv on top of
the weapons bay The center and aft transfer tanks
are in the mud-body between the enzines The left
and nght vings have one transfer tank each

The fuel system has two ac electnical fuel boost
pumps. two dc engine start pumps. four fuel transfer
pumps. a crossfeed valve. fuel level sensors. a pres-
sure regulator. pressure rehef and vent valves. fuel
level conwrel shutoff valves. and an arr refueling
receptacie  Fuel svstem information includes fuel
caution indications. as well as control and tank quan-
uty indications

FUEL TANKS
Engine Feed Tanks

Each engine feed tank contains an ac boost pump. dc
start pump. and the mverted flight compartment
Low fuel sensors are mn feed tanks The nght feed
tank supplies fuel to the APU

Fuselage And Wing Transfer Tanks
The center and aft fuselage tanks are mtegral and
connected by a bulkhead between the tanks The

center tank contamns a refueling shutoff vaive. vemt

hne. fuel transfer line. and quantitv gaugming probe
The aft tank contains a small vent tank and two

fuel transfer pumps

The vent tank captures vented fuel and fuel vapor
An eector pump returns captured fuel to the aft
tank If the vent tank overfills. excess fuel is
dumped overboard through a vent line on the lower
aft fuselage. between enmines.

The left and nght wing tanks are identical and
include the smaller duct tanks located over the
engine mnlet

All tanks are refueled on the ground through a single
point pressure refueling receptacie in the left man
gear well A singie point defueling adapter is in the
night main gear well

FUEL PUMPS
Fuel Boost Pumps t(ac?

Two ac powered boost pumps. one for each enmin-.
supply pressurized fuel to the enmnes The boost
pumps operate continuously when ac power 1= avaul-
able. One pump can suppiv fuel to both enmnes
through the crossfeed valve

Fuel Boost Pumps t(dc)

A continuously operating dc fuel pump for each
engine supplies pressurized fuel for engine startinz
iground and flight). flight idle emergency fuel and
fuel line pressunzation with the loss of ac electrical
power. The unlity battery powers both dc pump-
The dc pump in the nght feed tank supphes fu-
cooling to the APU and EPU

Fuel Transfer Pumps

Four ac powered transfer pumps. two in the aft tank
and one in each wing tank deliver fuel tv the engne
feed tanks and wransfer fuel for CG control

FUEL TRANSFER

Fuel transfer is automatic and controlled by th-
FMC. Transfer pumps in the aft fuselag- and vin:
tanks move fuel into the transfer manifold and for-
ward to the engine fred tanks ‘figure 1-1S9» Wmng
tanks begin transferming first followed by the aft
tank When the aft tank is empty the center tank
begins to transfer After the center tank empties
oniy feed tank fuel remains.

The FMC cycles the wing tank transfer pumps on
and off to balance wing fuel If the quantity in one
wing tank exceeds the other by 300 pounds. the FMC
turns the hghter wing transfer pump off to balance
wing fuel During high fuel flows. both wing transfer
pumps operate regardiess of wing fuel unbalance
Gravity Transfer

Wing fuel gravity flows from the wing tanks to the
aft tank if the transfer pumps fail Fuel gravity
flows from the aft tank to the center tank through
an interconnect valve. Fuel grawity flows from the
center tank to the feed tanks through flapper valve:

FUEL PRESSURIZATION AND VENT SYSTEM

The fuel pressurization and vent system maintamns
fuel tank pressure to prevent fuel pump cawitation
ifigure 1-19). The svstem consists of an air pressure

valve. vent rehef vaives. flame arrestor.
dive vent check valive. and air check vaives
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RIGHT WING TANK - CELL BA AND CELL BB

LEST ENGINE F==D TANK - CELL 1

FUEL TRANSFER
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Figure 117
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Engne bleed air maintains fuel tank pressure above
the fuel vapor pressure. The fuel pressure regulator
reduces bleed air pressure 1o maintain fuel tank
pressure approxumately 0 4 PSI above ambient pres-
Sure up to approximateiy 17.000 feer Above 17.000
feet. the regulator mamntains the tank pressure
between 7.5 PSI and 8 3 PSI absolute

Dual redundant vent tank relief valves provide tank
overpressure protection and dive venting tcollapsing
pressure) protection

THERMAL MANAGEMENT SYSTEM

Fuel Heat Exchange

The fuel system uses heat exchangers to transfer
heat to the fuel Engine feed fuel cools the electronic
enzne control. then returns to the feed tanks «ficure
1200

AMAD equipment oil heat exchangers transfer heat
from the hvdraulic system oil. generaror cooling o1l
and AMAD oil 10 enzine feed fuel After passing
through the AMAD equipment oil heat exchangers.
fuel passes throuch enmne il heat exchangers

Each enpine feed line has a temperature sensor and
fuel brpass valx The FMC moniters engine fuel
mlet temperarure If engine fuel inlet temperature
reaches 104 degrees C. the FMC opens the bypass
valve for thermal fuel management If engine fuel
mnlet temperature reaches 115 degrees C. the caunon
FUEL HOT is initiated With the bypass vaive open.
fuelmrmlates:omramanheatuchanm
where mtake air cools the fuel After passing
through the ram air heat exchanger. cooled fuel is
routed to the wing or engine feed tanks

[2] Dunng APU operations. APU feedline fuel passes
through two EPU oil heat exchangers cooling EPU
gearbox ol

FUEL SYSTEM CONTROLS AND DISPLAYS

The fuel system controls and displayvs are the MPCD
fuel displar and standbv flight display 1 Menu-
on either MPCD. The standby flight display provides
information to backup the MPCD.

Standby Flight Display 1

Tbemnibyﬂ@tdbplaylshowstheleﬁandﬁght
engne fuel flow. enmine fuel temperature and the
total fuel quantity tfigure 1-2I). The fuel tempera-
ture is measured ahead of the engine sprav bars
‘IhecautionFL‘ELHOT.mx'ghtwamrmthe
MPCD

SENSITIVE

Fuel Display :

The MPCD fuel displav enables fuel svstem checkout.
monitor. and control The fuel displav shows tank
quantity. total fuel quantity. CG and bingo fuel «fic-
ure 1-22).

Individual fuel tank quantity is shown A moving
caret indicates the ratio of fuel available to the fuel
tank capacity. Fuel quantity presentations are
green. Data on the MPCD changes color from green
to amber if the data is invalid
If a fuel gaging probe in a tank fails. the legend EST
appears beside the tank gquantity indicanion The
fuel quantity could be inaccurate due to aircraft arri-
tude and the fuel quantity is estimated

If both fuel gaging probes in a tank fail. the legend
INV appears beside the tank quantity The fuel
quanuty for the tank is computed with no fuel
remaining and the total fuel quantity is invabid The
ume since the fuel quanuty was updated appears un
the lower left of the display.

If the fuel management computer fails. the fuel
quantity indications freeze. The legend INVALID
appears next to the tume since fuel quanny was jast
updated The vehicle managemen: svstem uses 1ne
last fuel quantity update for CG computatn

FUEL SYSTEM OPERATION

Fuel svstem operation 1s normaliv automatc Manu-
al operation of the fuel system 1s pruvided if aut-
Automatic Fuel Operation

The FMC controls the fuel system automaticalh
The FMC interfaces with the vehicle management
computer (VMC! for fuel and enmne thermal
management. The FMC interfaces with the avionics
central computer to enable fuel svstem manual con-
trol, fuel quantity, and fuel system status

The FMC powers-up with:

* APU start.

¢ Engine start.

e Utility Battery switch on.

With external ground power applied to the aircrafi.
the FMC does not power-up until switch 1 on the
ground power panel is selected to A ON or B ON
Manual Fuel Operation

Manual control of the fuel system is initiated by
pressing the button labeled CONT on the fuel dis-
piay. The button adjacent to each component label
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ENGINE FEED/THERMAL MANAGEMENT SYSTEM
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Figure 1.20

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE

1-36 UNCLASSIFIED



UNCLASSIFIED

NTM 1F-23(MA-1

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE

STANDBY FLIGHT DISPLAY 1 --
FUEL

LF Cmunlstheleflfeedtankreﬁaeltmns{er
shutoff valve

- ) ONT | Transfers to automatic control
o o2
RF Controls the nght feed tank refuel tran=-
‘ fer shutoff valve
@——.. 2;1'—@ RW Controls the refuel shutoff valve mn the
l W | S whg.
: RWP Controls the night wing transfer pump te
ﬂ transfer fuel from the nght wing tank to
| the engine feed tanks
ez Z [ BESET Returns manual settings to automatic set
o 2> b
e LY oy RCD Records the current configuration
1. FUEL FLO= @ AN R M Return to main menu
S R R T
) = e RDIV Controls rnight fuel diverter valve 1+ diven
Pipra 129 hot fuel from the nght accessorv coolins
system to the nght wing or nght fexl
take: manual contrel of the component and is tank
indicated by a box around the component legend +fig-
ure 1-23'  Successive pressing of the selected button  AFNFR  Controls the aft tank transfer mnlet vahe.
cycies the component manually through all
operanonal stare- RDIS Controls the redistribu_tr_rn vale tu con-
Manual setungs stav as selected as long as the mct_ﬁthe” 'mi t;af"j“d it e eyl
manual fuel display 15 sclected If the manual fuel
display 1s deselected. the manual settings remamn for :
thirty seconds then automatically revert to automatic CIXFR ?;_?OB the: cemter tamk ‘transfer mied
operation Themanualfueichsphycanbemseleued
::':llgmthmysemnnstommnumthemanualsa- DIV - b the bR foel & e 85
; divert hot recirculating fuel from the ieft
Control of an ndidual component is returned to accessory cooling system to the left wing
automatic by cycling through all operational states tank or the left feed tank
The reset button labeled RSET or the control stick
paddle switch returns all components to automatic  AFT Controls the refuel shutoff vaive in the aft
control Component states when a button is pressed tank
are:
0.0 CTR Controls the refuel shutoff vaive mn the
CL - Closed center tank.
‘?‘\ ‘-‘On_ XFP2  Controls fuselage transfer pump number 2
F-Fe[:g to transfer fuel from the center and aft
OFF - Off tanks to the engine feed tanks
The manual operations available are- XFP1 Controls fuselage transfer pump number 1
to transfer fuel from the center and aft
LW Controls the refuel shutoff vaive in the tanks to the engine feed tanks.
left wing
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FUEL DISPLAY (TYPICAL)
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Figure 1-22
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MANUAL FUEL CONTROL DISPLAY

LEFT MANUAL RIGHT
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Figure 1-23
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LWP Controls left wing transfer pump to trans-

fer fuel from the left wing tank to the
engine feed tanks

FUEL CAUTIONS AND ADVISORIES

Cautions and advisones appear on the MPCD or
HUD and are accompanied by a caution light or voice
message

Fuel Cautions

The fuel cautions triggening a caution light are:

FUEL ASYM Fuel imbalance (500 pounds:
between left and nght wings

FUEL FAIL Fuel management computer
failure or loss of two guantity
gauging probe In same tank

FUEL HOT High fuel temperature

FUEL LOW Low fuel in either main feed
tank Indication accompanied
bv the voice message WARN.
ING, FUEL LOW

LR Boost pump pressure low

BST PUMP

TANEK PRESS Fuel tank pressure low

Fuel Advisories

The MPCD fuel advisories are:

BINGO Fuel quantity at preset level

Accompanied by voice warning
message BINGO FUEL
AIR REFUELING SYSTEM
The air refueling system provides the means for the
aircraft to receive fuel during flight. The air refuel-
signal amplifier. and the controlsindicators A
umiversal aerial refueling receptacle shipway installa-
tion modified with a curved door to conform to the
aircraft moldline is used
Air Refueling Receptacie
The air receptacle and latch mechanism are
hydraulically operated and spring-loaded to open if
hydrauiic power s lost The receptacie cannot be
opened if electrical power is lost.

from the coil and places the air refueling system n
the ready. latched. or disconnect mode. The mnduc-
tion coil is recessed into the receptacle. A coil in the
signais boom latching between the tanker and
receiver systems.

The air refueling switch is on the left console (figure
1-24).

SLIPWAY ORIDE Opens the air refueling
recz-ptadeandmhlesmnual
boom latching Only the
receiver can trigger a discon-

nect.
OPEX Opens the air refuelinc
receptacie and enables normal
air refueling operarion
CLOSE Closes the awr refuelins
receptacie.

Positioning the air refueling switch to SLIPWAY
ORIDE or OPEN causes the adwvisory ARR RDY to
appear on the HUD and the MPCD when the air
refueling receptacle is open. The fuel tanks remain
pressunized The adwvisory goes out when the boom 1=
engaged

Air Refueling Automatic Operation
Selection of tanks to be filled 15 automatic and fuel 1=
shutoff as tanks become full

The tanks to be filled must be manually selected on
the fuel display. Aircraft CG must be controlied and
monitored Refueling can be accomplished in mini-
mum time by filling all tanks simuitaneously.

Level control valves automatically close the tank
refueling valves when the tanks are full Closure of

the fuel valves causes a fuel line pressure surge and
could cause a pressure disconnect.

The air refueling distribution system is the same as
the ground distribution system. The air

refueling
refueling time for a 905 fuel load is approximately §
minutes.
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E ] AIR REFUELING SWITCH
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Air Refueling Termination Air Refueling Advisory

A refueling can be rermunated bn Advisory appears on MPCD and HUD

e Tanks filled to 99 percent of volume ARR RDY Air refueling receptacie =
® The air refueling disconnect swirch open.

e Tanker mmmnated disconnect

e Tanker boom movement exceeding the boom enve-

lope

® Pressure disconnect

A disconnect signal can be manually initiated by the
recerver or the tanker boom cperator. 3 brute force
disconnect can be accomplished if a disconnect signal
cannot be made. The adwvisory ARR RDY on the

HUD and MPCD comes on when the boom discon-
nects.
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ELECTRICAL SYSTEM

The electrical power system consists of two main ac
generators. an emergency generaror. two paws of
essenual transformer-rectifiers. two vehicle manage-
ment system transformer-rectifiers. a utlity battery,
an emergency battery, two vehicle management svs-
tem (VMS) battenes. and ac and dc power distribu-
tion (bus) systems. External ac power can be applied
to power the bus systems on the ground.

AC ELECTRICAL POWER

The two main 40 kva ac generators are the primary
source of electrical power. The two generators are
connected for spht bus nonsynchronized operation
tfigure 1-25:. With both generators operating each
generater supplies power independently to certain
awcraft buses If one generator fails and drops off
the line. the remaining generator provides power to
the essential ac buses. main ac bus 1 and the essen-
tial and mamn dc buses The main ac bus 2 drops off
line duning singie main generator operation Current
sensors are provided to prevent a fauilt in one genera-
tor system from shutting down both generators
Each generator acuvates automaucallh when the
respective generator switch 1= mn the posinon ON
and the generator connects to the proper buses when
veitage and frequency are within prescnibed hmnts A
protection system within the generator control unit
protects  against equipment damage due 1o
undervoltage. overvoitage. over and under frequency.
and feeder faults If a malfunction occurs. the
generator control unit removes the affected generator
from the buses The respective generator switch
must be cycled 1o RESET and back to ON to bnng
the generator back on the line after a fault or out-of-
tolerance condition ciears The generators may be
reset as many tumes as necessary. A generator is
removed from the buses byx placing the generator
switch OFF CaunonsLGEhorRGE..'\’appearm
the MPCD if the respective generator is off line.

Generator Switches

The two main generator lever lock switches tfigure 1-
26) are labeled L GEN and R GEN respectiveir

Emergency Generator

If both main generators are off or falled. emergency
acpo-erlssupphedb\-slahagﬂmatordm'enbx

buses and give associated caunton E GEN MALF
The emergency generator switch must be cycled to
RESET and back to ON to bring the emergency
generator back on line after a fault or out-of-toler-

OX Generator automatically powers
essential ac buses when run-
ning

RESET Resets emergency generator

tMomentary»

The aircraft can be configured to operate the EPU
with bleed air. refer to flight test card to select tes:
configuration.

DC ELECTRICAL POWER

Six transformer-rectifiers and four batteries are pro-
wided (figure 1-27). The output of the left transform-
er-rectifiers 1 and 2 and the right transformer-rectifi-
ers 1 and 2 power the respective left and right essen-
tial de buses The output of the VMS 1 and 2
transformer-rectifiers power the respective VMS 1
and 2 dc buses. Eithermlmmarm
generator can power all six transformer-rectifiers

ON Generator automaticaliy powers Protection is provided so that a short in anv
buses when running transformer-rectifier does not affect another. The
caution XFMR RECT on the MPCD indicates one or
OFF Generator off more transformer-rectifier have failed The top level
RESET Resets generator The utility battery can power the utility bus. the
(Momentary» essential de buses. and in flight the VMS 1 bus In
flight the emergency battery can power the essential
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ELECTRICAL CONTROLS

SO W -

Figure 1-26

dc buses and the VMS 1 and 2 buses The VMS 1
and 2 battenies power the respective VLIS buses.
when required On the ground without ac power the
VMS battery switches should be turned off or rapid
depletion of the VMS batteries occurs

Batteries
The four batteries are controlled by swatches lever

locked to the ON positions Pull out to move to the
OFF position

With the exception of the emergency battery. all
batteries recharge with the battery switch ON and ac
power available The emergency battery does not
recharge on the ground.
Utility Battery Switch

The utility battery switch has three positions

ON Battery utility. right.

EXT PWR

imomentary?

Enables external power. when
connected. to power the awrcraft
buses if both aircraft generator-
are not on hne

Emergency Battery Switch

The emergency battery is protected by a weight-on-
wheels switch and only works in flight.

OXN Battery powers left and nght
essential VMS I and VMS 2 dc
buses i flight if otherwise
unpowered.

OFF Battery is disconnected.
VMS 1 Battery Switch
The VMS 1 battery switch has two positions.

i bl st and VMEZ . O B'm“-. "“w'“"us A
buses if otherwise unpowered. ]
{:ﬁ_ﬂlﬁht connects also to VMS 1 OFF B R i
_ VMS 2 Battery Switch
ory Bastery disconnected. The VMS 2 battery switch has two positions.
NORTHROP/MCAIR YF-23A
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DC POWER SYSTEM
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ON Battery powers VMS 2 bus if
otherwise unpowered
OFF Battery is disconnected.

ELECTRICAL CAUTIONS

Electnical system cautions appear on the MPCD and
turn on the master caution hight

L GEN Left main generator failed or
disconnected

RGEN Right main generator failed or
disconnected

BATTERY e Emergency. Unlity. VMS L

or VMS 2 bartery failure
e- A battery swirch 1= OFF

NFAMR RECT Single or multipic transformer-
rectifier fatlure BIT idennfies
specific failure

EGEN MAL Emergency  generator  not

producing powsr Caution
appears onh if ac power avail-
able
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EMERGENCY POWER SYSTEM

The emergency power system prowvdes emergency
electrical power and unlity hvdrauhc pressure The
svstem automatically activares in flight upon com-
mand from the VMS for dual engine flameout. dual
main generator failure. or loss of utility hydraulics
and a flight control hydraulic system. The system
can be activated manually The system draws electn-
cal power from the left essennial DC bus Main
components of the emergency power system are

Two emergency power units (EPU .

Two hydraulic pumps.

One generator.

Two hvdrazine tanks.

One nitrogen tank.

Cockpit controls and mndicators

EPU 1 dnves an emergency generater and a hydrau-
lic pump EPU 2 dnives a hvdraulic pump The EPU
are jocated mn the [1] [2] APU bav or the [2] weapons
bay

Hvdrazine i= forced inte 2 decompositivn chamber.
The reaction fases spin a turhine g=arbox and power
the generator and hyvdraulic pumps Exhaust vents
overboard [1] [2] vut the top of the APU bayv or [2]
The

out the bottom of the weapons ha— door

EPU CONTROL

flammable exhaust can have temperatures up to %9
degrees Fahrenheit. Exhaust gases have an ammo-
nia odor and are irritating to eves and nose

A ground safety switch in the nght wheel well dis-
ables the emergency power system on the ground
EPU Selector

A four position rotary EPU selector controls EPU
operation. figure 1-28 The selector is pushed in and _
rotated from AUTO to ON.

OFF Both EPU off.

BLD [1] No funcrion
[2] Bleed air powers EPU 1
iwhen bleed air plumbinz -
installed for high angle of
attack testung’

AUTO EPU starts automancall: upun

command from the VNS
OXN Both EPU on
EPU OPERATION

Dual engine flameour or loss of the uuhiry hvdrauin
svstem and either flight control hvdraulr svstem
starts both EPU. Loss of both generators starts onh

%

S ©

SN

\

STANDBY FLICHT
DISPLAY 2

Figure 1-28
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EPU 1 The system can operate for approximately 9
minutes using hydrazine Hyvdrazine remaining in
percent of full. appears on the standby fhight display
v 4

EPU BLEED AIR OPERATION (2]

When bleed air plumbing is installed for high angie
of attack testing EPU is located in the APU bay
EPU operation uses engine bieed air andor hyd-

EPU NOT ARM EPU ground safety switch mn .

safe or EPU selector is in OFF
HYDRAZINE EPU operating using hydrazine
EPU ADVISORIES
EPU advisories appear on the MPCD:

razine to spin the turbine'gearbox When bieed air EPUGEN EPU 1 is operating
flow 1s msufficient. hydrazine augmentation occurs - - _
automatically. EPU HYD EPU 2 is operating.
EPU CAUTIONS
EPU cautions appear on the MPCD-
E GEN MALF Electrical power from EPU 1 is
overvoitage or underfrequency

NORTHROP/MCAIR YF.23A
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HYDRAULIC SYSTEM

Aircraft hvdraulic power is supphed br three
independent 4000 ps: hydraulic systems (figure 1-291
The systems are power control system one (PC-1u.
power control svstem two (PC-2.. and the uninty sys-
tem Any one of the three svstems can power the
flight controls

The power control systems supply hydraulic pressure
to the actuators of all flight control surfaces AMAD
mounted hvdraulic pumps on each enmine pressunize
the hydraulic systems Each AMAD powers one PC
pump and one utility pump Hvdraulic pumps are
identical and operate continuousiy while engines are
running

POWER CONTROL SYSTEMS

Flight controls are powered bv PC systems 1 and 2
The left enqine AMAD dnives the PC-1 pump and the
richt engine drives the PC-2 pump The PC-1 pump
supplies pressure to the left leading edge flaps. left
and night mbecard and outboard flaperons and both
tail surfaces PC-2 supphes pressure to the nght
leadine edge flaps left and ncht mboard and out-
board flaperons and both tail surfaces If esther PC-1
or PC-2 fails. swntchung vaives allow the uubty svs-
tem to power the failed system

UTILITY HYDRAULIC SYSTEM

The utithity hvdraulic system acts as a backup syvstem
to power the flight controls and is pressurized br two
hydraubc pumps: one on each AMAD The nght
utility system pressure is approximately 100 psi lower
than the left due to system preload pressure Both
pumps deliver pressure to a common manifold later
divided mnto two arcuits 1A and By Unlity carcuit A
primaniy pressunizes the emergencr accumulator
Utlity circuit B supplies hydraubic pressure 1o

® landing gear.

® nose wheel steenng.

o wheel brakes.

® weapons bay doors.

® niet bleed doors tright and left).

® air refueling receptacie.

If wtility crcuit B fails. the emergency accumulator
provides lnmted backup h\'dnultmﬁrm

to%mmmwmm

If utility arcuit A fails. the emergency accumulator
provides:

e Landing gear extension — 140 cubic inches.
e Wheel brake application -- 1 3 cubic inches
o Nosewheel steening apphecation -
20 degree cycle — 6 inches
45 degree cycle — 1l inches
Anti-skid protection s not provided wuth the
utility hydraulic eircunt B inoperauve
Reservoir Level Sensing Valves
The utility hydraulic flud reservoir has two reservoir
level sensing (RLS) valves to isolate leaks mn the
respective circuits. Leak isolation logic 1s reservomr
fluid level dependent If a leak develops in a unliuy
arcuit. lowering the reservoir level the RLS valve on
arcuit A closes first If the leak continues. tleak in

crcuit Bi. the RLS vaive on circuit B closes and the
RLS vaive on circuit A reopens

RESERVOIRS

Each hyvdraulic svstem has one reservorr  The ressr-
voirs have remote level indicators for ground servic-
ing of the systems If a leak depletes reservuer flud
below a preset level a sigmal is sent 1o the VA com-
puter The caution FCS IST coukl be the fir=
indication of PC system failure

HYDRAULIC FLUID HEAT
EXCHANGERS

Two airframe mounted AMAD equipment ol heat
exchangers cool the hydraulic flmd Heat from the
hydraulic fluid in all three svstems 15 transferred 1
engine feed fuel

EMERGENCY HYDRAULIC PUMPS

Two emergency power unit (EPU/ hydraulic pumps
suppiy power to the utility hvdraulic system if both
engines fail or the utility hydraulic svstem and
either PC system fails Emergency hvdraubic system
msm;n. Flight control movement could
be less responsive while operaung on emergency
power unit hydraulic pumps.

HYDRAULIC INDICATIONS

Hyvdraulic pressure is presented on the standby fligcht
display 2 (figure 1.30). System pressure appears as a
two digit number. For example. a readout display of
35 means 3800 psi. Utility pressure appears to the
nght of the legend UTL. The highest utility
inormaliv utility 2) pressure is shown.
HYDRAULIC CAUTIONS

Hydraulic cautions appear on the MPCD and tnigger
a caution light-
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HYDRAULIC SYSTEM
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Figure 1-29
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STANDBY FLIGHT DISPLAY 2 --
HYDRAULIC

B_"\

70
_
7

1. CTILITY oORAL 1T PRESS S ™)

2. FLIGHT CONTROL WYDRAULIC PRESSURE
L AC

PC-1

PC-2

UTIL 1

UTIL 2

UTIL A

UTILB

APU ACCUM

oo

Figure 1-30
Flight control hyvdraulic svstem
I pressure is below 1700 ps1.

Fhight control hydraulic system
2 pressure is below 1700 ps1
Left unbty hyvdraube pump
pressure below 1700 psi.

Right utility hvdraulic pump
pressure below 1700 ps

Uuility A arcuit pressure s
below 1700 p=i

Uity B circuit pressure is
below 1700 psi.

Emergency accumuiator pres-
sure is below 3400 ps1.
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LANDING GEAR SYSTEM

The tricycle landing gear comsists of a cantilevered
nose gear and semi-levered main gear The landing
gear system inciudes brakes. anuskid protection. and
nosewheel steering With the landing gear up after
takeoff, the uniity hydraulic system isolation valve
closes to isolate arcuit B from the landing gear. nose-
wheel steering, and brakes

LANDING GEAR

operated and electrically controlled and sequenced
Hydraulic power for extension and retraction s fur-
mshed by the utility hydraulic system The emer-
emergency extension

Normal gear retraction 1s approximately 4 5 seconds
Landing gear and doors are retamned in the retracted
position bv mechanical uplocks

Normal gear extension 1s approxmately 7 0 seconds
Main landing gear 1= mamtamned in the extended
position by a drag brace held on-center by an inrernal
locking actuator. Nose gear is mamntained down and
locked br an over-center drag brace and spring Gear
doors remain open after landing gear extension

LANDING GEAR CONTROL PANEL
Gear Handle

The landing gear = controlled by a rwo-position.
wheel-shaped handle tfigure 1-311

DN Extends the landing gear

vpP Retracts the landing gear.
Gear Handle Warning Light

A red hght in the gear handle comes on steady when
the landing gear andior gear doors are not in the
position commanded by the gear handie. If the gear
1s not down and locked. the red light flashes and a
tone sounds when the aircraft is below 7500 feet
MSL at less than 175 KCAS and descending at more
than 200 feet per minute If the gear handle is up
and the gear control arcuit power fails. the warning
ight comes on but the tone does not sound.

Gear Indicator Lights
NOSELEFTRIGHT. come on green when the
respecuve landing gear is down and locked.

Warning Tone Silencer.

A beeping gear warning tone s activated with the
flashing gear warming red light The warning tone
siience button. labeled WARN TONE SIL. wurns off
the warning tone but the red light in the gear handle
continues to flash.

LANDING GEAR EMERGENCY EXTENSION

The landing gear can be extended by using the land-
ing gear emergency system The hydraulic emer-
gency accumulator supplies hydraulic pressure to the
landing gear door actuators. uplock actuators. and
the main landing gear extend actuators. The nose
gear free-falls to the extend position.

Landing gear emergency extension could
approximately 25-35 seconds.

Landing Gear Emergency Extension Switch

A two-position. lever-locked to NORM. landmg gear
emergency mmuﬂ:ptvndecanm
means of extending the landing gear. When pulled
out and placed to the position DOWN. emergenc
extension of the landing gear 1= mnared. regardle=-
of landing gear handle position

BRAKES

The mamn landing gear wheels have full power brake-
operated bv toe action on the rudder pedals Normal
brake pressure is supplied by the unliy hvdraulic
system. Emergency brake pressure is supplied by the
hydraulic emergency accumulator. An antsikid svs-
tem is incorporated with the brakes to prevent tus
sind A brake hold function s provided and con-
trolled by the antusind switch

take

BRAKE SWITCH
The brake system has a two-position switch 1o oot
trol the mode of braking

to the hvdraulic brake control
valve. Spring loaded to MECH

BBW Selects a computer assisted brake-
by-wire mode that regulates brake
pressure through the antiskid sv=-
tem Electro-magnetically heid
BBW.

BRAKE HOLD

The brake hold is engaged when both engines are in
idle. both brake pedals are pressed over 50
deflection and the antiskid switch s moved to HOLD
The brake hold is disengaged when both throttles are

NORTHROP/MCAIR YF-23A
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LANDING GEAR SYSTEM CONTROLS AND INDICATORS

P
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Figure 1-31
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LANDING GEAR HANDLE
LANDING GEAR LIGHTS
MARNING TONE SILENCE BUTTON

LANDING GEAR
EXTENSION SWITCH

ES:IEI%CY BRAKE/STEERING

BRAKE SWITCH
ANT ISKID SWITCH

NOSEWHEEL STEERING BUTTON
PADDLE SWITCH
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moved above idle. the antiskud switch is moved out of
the HOLD posituion. or both brakes are pressed over
605 deflection.

The brake hold should not be used after a braked
stop that measures outside the normal range on the
Brake Energy Limitations chart. Section III

EMERGENCY BRAKING

The emergency brake system is activated by the

Emergency Brake/Steering Switch

The two-position emergency brake steering switch
provides an aiternate source of hydraulic pressure for
the brakes and nesewheel steering system

NORM Utility system B hydraulic pres-
sure 1= used for normal braking
and nosewheel steenng

BRAKE Emergency hrdraulic accumuiat-

or pressure is used for emer-

energized after aircraft power-up by momentaniy
pressing the nosewheel steering button Nosewheel
steering operates with weight on the nose gear
Steening deflection is 20 degrees

A maneuvering steering mode is provided for use
when taxiing below 15 knots ground speed
Maneuvening mode provides up to 45 degrees max:-
mum steering and is engaged by hoiding the nose-
wheel steering button Use of maximum deflection
nosewheel steering should be restricted to below five

knots ground speed.

After landing, a built-in two second delay is provided
before nosewheel steering responds to rudder pedal
position

Nosewheel steering is disengaged by holding the
paddle switch pressed. allowing the nosewheel to free
caster The nosewheel steening actuator provides
nosewheel shimmyv damping with or without nose-
wheel steering engaged.
NOSEWHEELEMERGENCYSTEERLNG
Nosewheel emergency is selected by the dual

function switch labeled EMERG BKSTEER The
svstem uses emergency hvdraulic accumulator pres-

sure through independent hvdraulic lines to power
the steering actuator.

gency braking and nosewheel LANDING GEAR SYSTEM
Y CAUTIONS

ANTISKID SYSTEM
The antiskid svstem is electrically controlled by a ANTISEID Antisiid switch is off. an
three-position switch. With anuskid on. hydraulic anuskid system malfunction. o
pressure to the brakes is inhibited until main wheels emergency braking is selected
spin up to 70 knots tor 3 seconds after weight on .
main landing gear. if spin-up sensor fails. HOLD BRAKE Brake hold is selected but not
An antispin feature is provided to automatically stop
the main wheels from spinning after takeoff when NWS Nosewheel steering off.
gear retraction is commanded inoperative. or system fault
Antiskid protection is not availsble below 33 knots. detected.
ANTISKID SWITCH LANDING GEAR SYSTEM
OFF No antiskid protection. ADVISORY
NORM Annskid system selected BBW OFF e Brake-by-wire mode disen-

(MPCD) gaged by VMS for system
HOLD Brake hold selected. fault

1 off.
NOSEWHEEL STEERING SYSTEM - Bntiekid musen
Nosewheel steering is electrically controlled by rud-
der pedal position and hyvdraulically powered by
utility hvdraulic circuit B. Nosewheel steering is
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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ENVIRONMENTAL CONTROL
SYSTEM

The environmental control svstem (ECS: prowndes
conditioned air for:

® Cockpit pressurization and air conditionung.

® Windscreen defog.

® Canopy seal

* Antu-G,

e Fuel tank pressurization.

* Oxygen generation.

® Awionics cooling.

The ECS operates with engine. APU. or ground cart
bieed airr Ram air from the aux ram air scoop or
from the engine inlet is the heat sink through the
primary heat exchanger \figure 1-32:
BLEED AIR SYSTEM

The bleed air ducts from each engine are joined after
the pnmarx pressure regulator valve and routed
through the secondarv pressure regulator vaive to
the primary heat exchanger Warm air 1= routed to
the ECS from the pnmarv heat exchanger Check
valves prevent reverse flow

Bleed Air Control
Bleed air control 1z on the ECS pane! 'figure 1-33
BLEED AIR CONTROL

The control labeled BLEED AIR selects the tleed air
source. The control s pulled 10 provide APU
augmented awrflow for ECS eperanon

OFF Shuts off bleed air from both
engne:

R ENG Right enmine supplies bleed air

L ENG Left encine supplies bleed air.

BOTH Bleed aiwr supplied from both

engines.

APU augments engine bleed
air for ECS operation
Augment works only on the
ground and turns off if electri-
~cal power is lost or both throt-
tles are advanced to MIL
power or greater. The control
must be in position L ENG. R
ENG. or BOTH for use

Bleed Air Leak Detection
A dual dc powered bleed air leak detection system
senses a bleed awr leak displays cautions, and

AUG PULL

automatically closes the appropriate vaives When
the leak detectors cool. the cautions rescind and the

: -
The fire detection-extinguishing system tests biesd
air leak detection tsee Fire Warning and Exunguish-
ing. this section). The test closes the pnimary pres-
sure regulator vaives and turns on the bleed air leak
cautons, L(R) BLD LEAK and adwisones. L:R:
BLEED. After the test switch is released the cau-
tions go out. the pnmary pressure regulator valves _
remain closed, and the advisones remamn on  When
the bleed air control is rotated through OFF to
BOTH. the primary pressure regulator vaives recpen
and the adwvisories go out.

The bleed air leak detection system has three sec-
tions. The first is from the primary pressure regula-
tor vaive to the secondary pressure regulator valve
HahnkrsdﬂectedzhemLBwLE.-\horR

BLD LEAK and closes the air conditioming pack flow
control valve. The prnimary and secondany pressure
regulator vaives remain open and the advisnnes

altitude remains at 8.000 feet to 23.000 feet MSL air-
craft altitude. Above 23.000 feet. cockpit pressurnza-
tion remauns at 5.0 ps: differential (figure 1-34»

NORTHROP/MCAIR YF-23A
COMPETITION

UNCLASSIFIED

SENSITIVE
1-55



NTM 1F-23(NA-1 UNCLASSIFIED
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE

ENVIRONMENTAL CONTROL SYSTEM
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ENVIRONMENTAL CONTROL SYSTEM CONTROLS AND INDICATOR
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Figure 1-33
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PRSSURI?ATION SCHEDULE vides _mm mﬂwmﬁ to t
/ OFF/RAM ECS 1s off Cockpit pressure
P regulator valve remains ciosed

10 = 3'\
| .

e<] |
; DIFFERENTIAL |

and cockpit eventually
depressurizes The emergency
;&m Oxygen generation s

TEMPERATURE CONTROL

The control labeled TEMP adjusts cockpit tempera-
ture automatically or manually with the pesition of
the mode switch. Turning the control clockwise from
COLD to HOT increases the cockpit temperature
from 40 degrees F to 110 degrees F. The mner
traised) knob has no function.

CABIN PRESSURE SWITCH

0 S 10 15 20 23
COCKFT PRESSURE ALTITUDE The three position toggie switch labeled CABIX
a-om PRESS controls cockpit pressunization

Sgiwe: B34 NORM The ECS automaticaliv main-
COCKPIT ALTIMETER tains cockpit pressunzation
A cabin pressure alumetar indicates cockpit pressure DUMP Cockpat pressurization 1=
altitude. The altimeter 1s marked in 1000 foot incre- dumped Airflow to the o<k
ments from 0 to 50.000 feet pit and avionics bavs conun-
Defog System ues. Oxygen generation

remains on

A portion of the conditioned air 1s diverted to defog
ducts along the lower windscreen. The defog lever RAMDUMP Conditioned airflow  stops
adjusts the separation of defog air and cockpit air. Cockpit pressure regulator
Defog temperature is the same as cockpit tempera- valve opens. cockpit pressunza
ture until the lever 1s withun 10 percent of full defog tion 1s dumped. and emergency
then defog air temperature increases 20 degrees F cockpitavionics ram air Scoop
above selected cockpit air temperature The defog opens Manual cockp:
should be on pnior to descent to prevent canopy temperature control is avail
fogmng able Oxygen generation is off
ECS Controls DEFOG LEVER
The ECS controls are on the ECS panel The defog lever moves forward and aft to control the
MODE SWITCH ratio of air used for defog
The three position toggie switch labeled MODE con- DEFOG Maximum conditioned air
trols the ECS. diverted to defog ducts Defog
AUTO ECS automatically maintains i T N

the selected temperature. MRCERS—
MAN Temperature is manually CABIN AIR Maximum conditioned air Is

maintained with the tempera- directed to cockpit inlets

ture control. The ECS pro-

NORTHROP/MCAIR YF-23A
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AVIONICS COOLING

The ECS provides cooling air to the avionics bayvs. A
transient (up to 3 minutes’ caution ECS AIR HOT
could occur :n hot weather following a change from
ground cooling at idie power setung to conditioned
air cooling at high power setung or with the APU
operating in the bieed air augmentation mode
Avionics cooling 1s automatically maintained between

0 degrees F and 40 degrees F. green.
BCS CANTTCa LRy /BLEED Primary pressure regulator -
ECS cautions appear on the MPCD in amber and valive 1s closed
turn on the master caution hght
ECS AIR HOT Avionics cooling s nadequate
RAM AIR Lmergens ram air ScoOp IS
open
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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BLEED AIR CAUTIONS

Bleed air cautions appear on the MPCD in amber
and turn on the master caution light

LRy BLD LEAK A bleed air svstem leak
BLEED AIR ADVISORY
The bleed air advisory appears on the MPCD m
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VEHICLE MANAGEMENT SYSTEM

The vehicle management system (VMS) is a
quadruple redundant digital system providing flight
control and stability augmentation Conventional
flight control inputs are transmitted electncally o
hydraulic control surface actuators Control surface
movements are computer commanded to provide
supenior handling qualities in a relaxed static stabi-
ity aircraft

CONTROL STICK

Thmudsﬁckinmmusatrimbutmu.mpm
release button. trigger. nosewheel steering button.
paddie switch. air ing release switch. and dis-
play selector (figure 1-35)

RUDDER PEDALS

The adjustable rudder pedals provide vaw inputs.
nosewheel steerng. and braking The rudder pedal
adjust lever is located at the bottom center of the
instrument panel The adjust handle releases both
rudder pedals permitung fore and aft position adjust-
ment

TRIM

The control stick trim button controls pitch and roll
trim. The yaw trim switch is on the left conscle
Trim inputs remove control forces without
repositioning the stick or rudder pedals.
CONTROL SURFACES

. I : include leading edge 1 - :
able tail surfaces The leading edge flaps have one
hydraulic actuator each All other control surfaces
have two actuators Each actuator has a primerv
and backup source of hydraulic pressure. See
Hydraulic System. this section.

1 itudinal C 1

Deflection of both tail surfaces in the same vertical
direction with reference to the aircraft e g leading
edge down produces awrcraft pitch upr. At low speed.
the control stick commands AOA At high speed. the
pitch axis is a Gcommand system. Full aft stick pro-
vides limit AOA or Ioad factor depending on center of
gravity and gross weight At light gross weights an
angie of attack command limiter is emploved. A high
stick force gradient breakout allows exceeding hmut

load factor 1n an emergency
CONTROL STICK

TRIM SWITCs
WEAPQON
RELEASE
P RO , DISPLAY

SELECTOR
TRIGGER

AIR REFUELING
NOSEWHEZEL RELEASE
STEERING SKWITCH
BUTTON
PADODLE
SWITCH

AZ3-088
Figure 1-35
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Lateral Control

Dafferential deflection of flaperons provides bank con-
trol Corresponding tail surface commands balance
vaw from the flaperons At low dvnamic pressures.
the roll rate mit vanes with dimamic pressure and
AODA At hugh dymamic pressures. roll rate hmit
vanes with load factor

Yaw Control

Deflection of both tail surfaces in the same honzon-
tal direction teg leading edge nght' produces aur-
craft yaw tleftr. Flaperons compensate for roll
caused by the tail surfaces Maximum available yaw
command is 10 degrees at low subsonic airspeeds.
decreasing to 2 degrees at supersonic airspeeds  Yaw
hmiting prevents en;ine mietr flow distortion Unless
vaw 1s commanded. flight control laws maintain zero
sideship

FLAPS

Inbcard and outbcard flaperuns and leading edge
flaps extend automanucally as required for takeoff.
landing. and maneuvvening Flar posiuon vanes with
Mach and AOA

The flap emergency switch commands flaps full up or
full down

SPEEDBRAKES

Differential deflection of inboard and outboard trail-
ing edge flaperons provides high drag flaps
ispeedbrakes: Above 30 G. below 200 KCAS. or
above 525 RCAS speedbrakes are unavailable If
speedbrakes were extended when anv of these condi-
tions 1S met. the speedbrakes retract With the land-
ing gear extended. traiing edge flaperons provide

lateral control and flaps Speedbrakes are
unaraiiable

The three position speedbrake switch on the mnboard
throttle should be checked in the forward position for
takeoff The speedbrakes extend after takeoff when

passing through 200 KCAS if the speedbrake switch
is aft. '!hemtchmmthesehaedm

FORWARD Retracts speedbrakes

CENTER Stops speedbrakes in any
intermediate position.

AFT Extends speedbrakes

VMS COMPUTERS

Four redundant VMS computers recerve electncal
power from VMS dc buses 1 and 2 Two computers
are connected to each bus. One transformer recufier
for each bus converts essential ac power to dc power
If 2 VMS transformer rectifier fails. the essenual dc
bus powers the VMS bus [f essential ac and dc
power is lost in flight. VMS battenes 1 and 2 provide
dc power to the respective VMS bus for approx:-
mately 2 minutes VMS 1 and 2 battery switches on
the electrical system control panel connect the VAIS

L
-
¢ Boundary laver control door position.
¢ Nosewheel steening.
e Anusiud

e Airdata

e Fhght control related flight tes: data

VAMS computers receive hardwired inpurs from the
control suck rudder pedals. throrties. anu-sid
panel. brake controls. and sensors for weight un
wheels gear position. and gear handle posinon The
computers transmit commands directly for fhight con-
trol movement. engine boundary laver control deen
positioning. and nosewheel steering The computers
communicate via a VMS data bus with the air dats
computers. engine control computers. flight control
©ros and accelerometers. brakes. and standby flight
display The computers communicate via the avion-
ics bus with the fuel svstem and aviomucs displavs
The computers communicate wia the avionics bus
with the armament control svstem to prolubit door
operation or armament firing with hydraulic
maifunctions

Variable gains within the VMS computers hmit ovn-
trol deflections depending on awrspeed If total aur
data fallure occurs. the wvehicle management comput-
ers use the lest valid air data. The fixed gamn swuich
provides fixed gains for operation above 330 KT iS5 ot
for operation between 350 KCAS and 200 KCAS A
third set of fixed gains for landing is aiso availabie
For recovery from out of control situations. the palor
flight control override switch is engaged and the
paddie switch is pressed and held
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AIR DATA

The air data system consists of four sets of stanc
ports. one total pressure port. two Pitot tubes and
air data computers. All air data ports are flush
mounted and quadruple redundant

AOA Static Ports

A set of total pressure ports 1s in the nose Total
pressure s measured but not used for computation
pending flight venfication of data

Pitot Tubes

Two L-shaped Pitot tubes on the lower fuselage aft
of the radome provide total pressure for awrspeed
computation

Air Data Computers

An air data computer is provided for each \AIS com-
puter. Each sur data port transmits pneumatic pres-
sure to each of the four computers Computer air
data 1s transferred via the VMS data bus:

An awr data vabduty check occurs on takeoff at
approximately 45 knots and compares airspeed.
wheelspin. and INS velocity. An out of tolerance
condition causes caution FCS 1ST.

Pitot Static Heat Switch
The Pitot static hear switch is located on the ECS

panel (figure 1-36»

AUTO All air data sensors (flush and
L head) are ac electrically
heated when airborne.

ON Permits ground operation of
air data sensor heaters.

VMS CONTROLS

The VMS controls are on the left console and the
control stick (figure 1-371

Flight Control Override Switch

The two-position guarded toggie flight control over-
overnide switch bypasses flight control limits to pro-
vide maximum control surface command capability
Raising the guard and placing the switch to the for-
ward position ENGAGE arms flight controi overnde
Pressing the control stuck paddie switch engages
or returning the flight control override switch to OFF
cancels flight control overnde.
VMS/Engine Reset Switch

The VMSiengine reset switch is a two-position toggie
switch, spring loaded to OFF. The switch should be
activated for any VMS or engine caution accompa-
nied by a message RESET VMS. Activating the VMS
eng@ne reset switch extinguishes the legend RESET
VMS. on the MPCD

Flap Emergency Switch

The flap emergency switch 1= a three position. lever
locked swatch.

EMERG UP Commands all flaps 10 the full
up position

NORM Normal VMS contrud of flag
positon

EMERG DN Commands flaps to the land-
Ing position.

Fixed Gain Switch

The three position. lever locked fixed gamn swuch
commands VMS computer fixed gains in case of total
air data failure With landing gear extended. eithes
position HI A S or LO A S gives landing gamns

HIAS Commands fixed gains for use

above 350 KCAS.

OFF Normal gain scheduling by
VMS computer or gains based
on last valid air data before
total air data faillure

LOAS
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. PITOT STATIC HEAT SWITCH

. Figure 1.36
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VEHICLE MANAGEMENT SYSTEM CONTROLS

AHAZOO) A

BIT

TOT

[ ]
—

N

@
®
&

FLIGHT CONTROL OVERRRIDE SWITCH 6.
j o8
8.

YAW TRIM SWITCH
VMS/ENGINE RESET SWITCH
FLAP EMERGENCY SWITCH

BIT CONSENT SWITCH
TAKEOFF TRIM BUTTON

VARIABLE GAIN
ENABLE SWITCH

FIXED GAIN SWITCH 9. NOT useD
Figure 1-37
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE

UNCLASSIFIED




UNCLASSIFIED
NORTHROP/MCAIR YF-23A
COMPETITION

BIT Consent Switch

The BIT consent switch i1s a two-position toggie
switch spring loaded to the off posinon  The switch
must be held in the consent position while command-

FCS IST

ing VMS IBIT via the MPCD. FCS2ND
Takeoff Trim Button FCS 3RD
The takeoff trim button sets tnm for takeoff When
-Bmms-tprupu'ly.themtesraim@l FLAPS
comes on for approuimately three seconds. Failure of
the indicator light to come on means takeoff trim s S
not set properiy. FX GAINS
Variable Gain Enable Switch
The two-position lever-locked vanable gan enable
switch allows selection of vanablie gam sets using the
MPCD VMS gain select dispiav when the posiuon RESET VMS
ENABLE s seiected
VMS CAUTIONS TAIL ACT
AIR DATA Degraded awr data Aur data
MC to \AIS computer- suil vahd VAIS HOT
Further deradanon could
cause FX GAINS caution
CG Computes ©- our of hmn- ADVISORY
EXVELOPE Exceedinz
® Aurspe=c Mach VMS BIT
® Angie of =iy
® Angie i attack
e G
NORTHROP/MCAIR YF-23A
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e Flight control system fauit.
e RESET VMS caution
appears .

Two flight control system like
fauits.

Three flight control system
Like fauls

Flap system malfunction

e Total air data failure

o Last valid air data used by

VMS computers unnl fixed
gain switch activated

Vehicle management system
or engine fault

Malfunction of tail actuanon
svstem

VMS computer overheated or

engine fuel controller over-
heared

VaIS BIT failure detected
igrouni onkvs
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CONTROLS AND DISPLAYS

Controls and displays provide for monitonng and
control of aircraft svstems. The controls and displavs
svstem consists of muitipurpose color displays
(MPCD). head up display tHUD:. muitipurpose dis-
play processor, and upfront control (UFC). Data
mput is through the UFC. MPCD displays can be
selected or manipulated with control stick switches
See system descriptions in this section for specific
controls and displays applications.

The multipurpose display processor, central computer
redundancy management for controls and displays
components. The multipurpose display processor and
interface units manage power for controls and dis-
plays and other avionics.

UPFRONT CONTROL

The upfront control (UFC) provides monitoring and
control of communications. navigation. and denufica-
tion. through menus and data displays ifigure 1-35»
The UFC also supports mission recording and flight
rest

The UFC has six lines of information on hiquid crys-
tal displavs {LCD). Each bine has two or three data
fields The center data field on the bottom hne 15 the
scratchpad. for data entry. UHF radio information
appears on the bottom rwo hines of all menus and
data displays

Multufunction buttons flank the top five hines of the
display area The buttons provide data entry. control
of avionics. and selection of menus and displavs

If data 1= not available for a svstem or component.
because of avonics or electrical fallure. related data
fields. menus. or data displays are not accessible

An asterisk or colon can appear in a data field
mmmediately adjacent to the burtton. An astensk
indicates a selected option A colon indicates that
the dentified component is powered.

cleanng the display area. and top level
menus or data displays Other functions affect UHF.
IFF. and msssion recording

Knobs on the UFC control LCD brightness. UHF vol-
ume. and UHF channel selection

UPFRONT CONTROL REDUNDANCY

Two avionics interface units tAIU) provide data and
power control for the upfront control. with single
unit operation supporuing most functions. If inter-

interface unit 1 fails. control of UHF 1. KY-58
TACAN. and IFF is lest. UHF 2 control is lost if
interface unit 2 fails TUFC dc power i1s from the
right main bus.

See Backup Awvionics Operations for the effect of cen-
tral computer faiiure on UFC functions.

KEYBOARD

Alphanumeric keys enter characters into the scratch-
pad. Pressing the shift key (SHF) permuts entry of
the upper character on the next key pressed
Simultaneous use of the keys is not necessary.

The kevs labeled GREC are for UHF radio

1P Selects identification
(IDENT) function of IFF.

MENU ® Selects menu L

DATA e Selects data 1 displax

CLR ® Clears last character
entered in scratchpad
Pressing twice clears
scratchpad.
e If scratchpad is flashine.
the key must be pressed
1 to clear

tim-andﬁmelsun avail-
able mark point.

UPFRONT CONTROL MULTIFUNCTION
BUTTONS

Button functions include data entry, control of avion-
options. Functions vary according to the options
selected. In most cases. a button can either enter
data or select another menu or display. depending on
scratchpad contents.

NORTHROP/MCAIR YF-23A
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UPFRONT CONTROL
AMBIENT LIGHT DATA AREAS
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Descriptions of muitifunction buttons include adja-
cent data fields

Pressing a multifunction button with data in the
scratchpad causes a validity check of the data for
entry mnto the adjacent data field Valid data s
entered for systems use [If the data is invalid the
scratchpad entry flashes When the scratchpad 1s
blank. a button can select an assocated menu or
data display.

Entries for time, latitude. longitude. and UHF
frequencies have fields requiring fixed numbers of
. digits. Leading zeroes are requured, trailing zeroces
are entered automatically. If fields are properly
filled. colons or decimals are generally not required.
For example. time entered as 1 would appear as
10:00:00. Tume of 01:00:00 can be entered as vl

LIQUID CRYSTAL DISPLAY BRIGHTNESS
CONTROL

The brightness control regulates backhchtine for the
dispiay area. Sensors disable the control duning nor-
mal dayuume conditions

UPFRONT CONTROL BLANKING

When the scratchpad s blank the clear kev clears
the top four hines of data. Pressing agan clears the
bottom two lines

Either UHF bution restores communications

NAVIGATION POINTS

Nmﬁonpdnrsmstmedasseqummgsmd
mark points Mark pomnts record where designated
actions occurred Segquence points are steer points.
targets. aim points. and offset points. Points on the
planned route are steer points or targets. Aim and
offset points are not used.

Points for three routes. identified A. B. and C. can be
stored through the UFC. The pomt identfier
includes the sequence number and route and indi-
cates the type of pant. Steer ponts have the
sequence number and the route letter such as 193
Target identifiers have a decimal point after the
number such as 20.A.

Data 1 displax and menu 1 show the currenthr
selected route point (STR). Nawvigation svstems pro-
vide guidance data for the current steer point

DATA 1 DISPLAY

The data 1 display provides for selection and
presentation of time. altitude. and naviganon
informanon See Navigathon Systems. this section
MENU 1

Menus permit monitoring and control of systems
Access to subordinate menus is through menus 1 and

-

miormanon to the botom lines Pressing any other Bingo Fuel for m“_agm:;uelmfn BI.I \'Gd
muitifunction button with the scratchpad blank FUEL voice warning
restores all information to the display area

e Enters scratchpad value
With the top four hnes blank all kevs and buttons from 0 to 18000
are active. and data entry 1s possible oniv for UHF
radics When all lines are blank. no data entrv is Steer Poi hows
Sesnible O Phe Inyhasrd e ek date sl Polnt S G Tag sty e
menu. and IDENT kevs are active ® Selects new steer point

with valid scrarchpad

UPFRONT CONTROL DATA entry.

® Selects steer point menu
DISPLAYS AND MENUS okt st
The upfront control has top level menus and data
displavs selected from the kevboard. and subordinate TACAN Shows current TACANXN
menus selected with multifunction buttons. Data channel
answ&mmmgtndcmndd‘ﬂlgmm = ?mh!r&rmw
ning. mission recording. navigation. and systems > Balacin” WACAN sana
operation. Figure 1-39 shows the muitiple levels of See Radio Navigation.
subordinate menus. discussed in appropriate system this <
descriptions. this section. Menus for navigation
points are accessible from both menus and data dis-
plavs The shows menu and display availability if
the muitipurpose display processor performs central
computer functions.
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UFC DISPLAYS AND MENUS
MENU. o1 MENU DATA Lo _=DATA
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IFF Shows selected IFF modes. ENVELOPE MENU .
e Enters vahd scratchpad Flight parameters set with the envelope menu (figure
mode setung 140) affect the caution ENVELOPE Exceeding a .

e Selects IFF menu See set parameter, except weight. triggers the caunon
Communication Systems. and associated tone.

this section
CAS Sets maxmum calibrated
Barometric Pressure Shows barometnic pressure arrspeed In knots. Vahd
setung for pressure altitude entries are 0 to 999.
indi
Mach Sets maximum Mach num-
Enters scratchpad value for ber. from 0.00 to 3.00.
2810 to 3100 inches of
mercury. The decimal point AOQA Sets angie of attack in
IS necessary degrees. from -20.0 to 90.0
Envelope Selects envelope menu AOSS Sets angie of sideslip. from
-320to0 +320 degrees
MENU
: Aft CG Sets percent MAC for max-
Menu 2 has head up display and communicanons mum aft CG. from 320 o
functions. and gives access to communicauons and 430
navigation menus.
G Sets G. from -3¢ to 133
HUD Reucle e Shows HUD rencle
depression in mils CG Sets zero-fuel center of
e Enters vabd scratchpad gravity in inches  Vahd
value as HUD retcle entries are 560.0 1o 600 0
depression
Weight Sets  aircraft  zero-fuel
Present Posinon e Shows present position wewght 1 pounds Vahd
Source source entries are 35000 to 50000
e Selects present position Does not affect the caution
menu
With the aircraft on the ground tweight-on-wheels:
KY-38 Selects KV-38 menu weight and CG data are entered for VMS use by
simultaneously pressing the VMS BIT consent switch
Updare Selects update menu and squeezing the control stick trigger to the second
detent
Transmirter Select Toggies between single or
dual radic transmission
Astensk indicates dual
nm‘ 3 ‘
I
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HEAD UP DISPLAY

The head up display (HUD) provides electro-opuical
flight conditions and attack geometry Depending on
mode operation this information is used for flight
control. navigation, and aircraft handhing evaluanon.
There are two modes of operation nawvigation and
flight test. See figure 141 for typical HUD display.
svmbois, and controis.

A wide fieldof-view combining giass (18 degrees In
elevation, 28 degrees in azimuth) presents flight
parameters and weapons sight and symbology. The
color of the projected imagery is green.

Magnetic heading. airspeed, altitude. flight path vec-
tor. load factor (g), pitch scale. aircraft symbol. and
angie of artack information is shown Information i=
controlled by means of the HUD control panel up
front control panel. and armament control switch

HUD CONTROL PANEL

Adjustment for the HUD is located on the HUD con-
trol panel Master modes labeled A A. AG. NAV.
and INST are inoperative in the PAV  Video con-
trols. brightness and contrast. are operative but non-
funcuonal

Brightness Control

Rotating the knob labeled BRT clockwise from the
OFl-'poannnmrnsonsemngo}Tremoveupom
from the HUD

Symbois Control

The three position switch labeled SYM restores
removes svmbology or selects flight test HUD display.

NORM Restores symbology.

REJ1 Declutter function. Removes
heading scale. pitch ladder. and
bank scale from HUD.

REJ 2 Selects flight test HUD

Intensity Control Switch

DAY Bright intensity. Daytime use.

AUTO Adjusts  brightness levels

according to hght intensity.
NIGHT Reduces maximum intensity.
BIT Indicator

The BIT indicator is a magnetically controlled ball
that rolls over to show white if the HUD has failed

In normal operation the bail is black. BIT ball holds
last position when power is removed. Imitiating buiit-
in-test resets the indicator. The unlabeled button
above the BIT indicator is 2 maintenance test switch

HUD SYMBOLS

Symbology presentation is dependent on program
software and is expected to vary durnng the test pro-
gram_ All symbois may not appear has shown in the
example displays.

HUD FORMATS

HUD formats are for navigation and a modified for-
mat for flight test. and vanable with landing gear up
or down.

Navigation HUD format

The navigation mode is selected when the brighiness
control is out of off and the reject switch 1s in normal
or REJ 1. Nawvigation mode steering and dispiay
svmbology is controlled by the navigation system
selected on the electronic HSL

The word OFF appears as a cue for invald airspeed.
altitude. or navigation information. Mach number
and angle of attack do not appear if information 1=
valid

Flight Test HUD format

The flight test HUD format is selected by moving the
reject switch to the REJ 2 position. The flight test
display is similar to the navigation format with the
addition of a shiding acceleration (g® scale and digntal
sideslip information added. An index marker can be
set on the acceleration scale by using the command
heading pushbuttons on the HSI (use a multipher of
10, e.g., 10 degrees = Ig), prior to selecting the flight
test format. If REJ 2 is deselected and a new com-
mand heading is entered. the command ¢ 5 als
changed when REJ 2 is reselected.

When the gear is down, the acceleration scale is
replaced by a vertical velocity scale and digital vert:-
cal velocity information is presented under the alt:-
tude window. The vertical velocity index marker can
be set in the same manner as the g index marker on
GUN RETICLE

The gun reticle is used for evaluation of aircraft han-
armament control system imnstalled. the weapon select
switch on the throttle in the aft gun pesition causes
the reticle to appear on the HUD. With the weapons
select switch in the center SRM or forward MRM

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE

1-72

UNCLASSIFIED




UNCLASSIFIED NTM 1F-23(T)A-1
NORTHROP/MCAIR YF-23A 2
COMPETITION SENSITIVE

TYPICAL HUD DISPLAY AND CONTROL PANEL

HEADING POINTER

ATTITUDE
RSPEED REFESENCE HEADING SCALS
AIRSPEED AND n /

ACCELERATION CUE FLIGHT PATH
MARKER
ANGLE-
OEATTACK ALTITUDE

NAVIGATION
DATA
B.0Cx
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position. the gun reticle is deselected If the ons select switch position. To depress the reticie out .
programmable armament control system is not of the HUD main field of view. use the HUD RET
installed. the gun reticle appears regardless of weap- option on the UFC Menu 2
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MULTIPURPOSE COLOR DISPLAY

Two multipurpose color displays (MPCD) provide
essenual flight and navigation information and per-
mut montorning and control of systems with a vanety
of displays on cathode ray tubes

Prnimary flight information displays are the electronic
attitude director indicator (ADI), electronic horizon-
tal situation indicator (HSI). and tactical situation
display (TSD). Displavs are available for engine.
armament. fuel and wvehicle management systems.
Built-in test is available through the MPCD for
avionics, fuel. VMS, and armament systems.

Video tape recording of color and head up displays
can be selected from MPCD. A HUD repeater dis-
play is available. with an option to view the onboard
camera picture

Any displar can appear on either MPCD. A program
function permits selecting three displays for each
MPCD with the displax selector on the stick grip

Caution and advisory messages appear on one
MPCD. usualiy the nght Messages can be selectively
moved to the other MPCD by pressing the master
caution light and sumultaneousiv moving the dispiay
selector roward the desired side

Each MPCD ‘figure 142 consists of a cathode ray
tube. 20 pushbuttons. a dispiay power control
contrast and brnightness controls. and a BIT ‘ndica-
tor The contrast control normailyv 1s not used. The
ficure shows the MPCD menu

MPCD turn-on is automatic or manual with initial
brightness set to an intermediate level The screen
retains the last display selected The left and nght
AMPCD recerve dc power from the corresponding main
dc bus.

MPCD DISPLAY SCREEN

The cathode rar tube display area is five inches
square. Alphanumerics and symbols are normaliy
white. orange. blue. or green Cautions and indica-
uons requinng attention are yeliow. Except on the
armament display. red legends indicate input
information is invalid Invahd information does not
appear

MPCD CONTROLS

Power and brightness controls are rocker switches.
spring-loaded to neutral center. The bni con-
trol has arrows for incresse (up) and decrease. The
power switch s effective after initial automatic
powerup. If an MPCD is turned off with the power
switch. the switch must be used to restore power.

MPCD BIT INDICATOR

The built-in test indicator normally is black. showing
white if the MPCD fails BIT. Successful inmnas=d
BIT resets the indicator. The last BIT indication
remains when the MPCD is turned off

MPCD BUTTONS

Buttons around the edge of the display area have
associated fields that can contain a label and symbols
or other data Labels are in fields immediately adja-
cent to buttons. A labeled button selects the indicat-
ed display, manipulates information on the current
display, or controls system operations. The menu
display. selected with the menu button from anv
other display, permits selection of displays.

MPCD MENU

The MPCD menu controls selection of other dispia:-
Pressing a labeled button selects the indicated dis-

play or establishes a sequence for selecung display-
with the control stick display selector

MPCD DISPLAY SEQUENCING

Pressing the program button boxes the label PRV
and starts the sequencing program for that AMPCD
Pressing buttons for other displavs sets the sequence
for calling the displays. A boxed number next ¢ the
label indicates the sequence number. from 1 103 A
sequence can be changed by pressing the button for a
selected display to erase the boxed number. and
selecting another display The number reappears b
the newly selected label

Pressing the boxed program burton saves the
sequence. erases the box from the label and permuts
normal selection of another display. Moving the con-
trol stick display selector left or nght toward an
MPCD steps displays on that side through the
programmed cycle.

Movement of the display selector to the right place-
the ADI on the nght color display. Programmed
sequencing is then available by moving the selector
to the right at intervais of not more than a few sec-
onds.

ELECTRONIC ADI

The electronic ADI ifigure 143 and 1-44) provides
attitude. heading altitude, vertical velocity, turn and
slip. angle of attack (AQA). air or ground speed. and
bank steering data Most symbols and characters are
white when data is valid tumning red if data is
invvalid oo muimms
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ELECTRONIC ADI
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1. HEADING SCALE ©. TURN AND SLIP INDICATCORS
2. COMMAND HEADING (OFF SCALE) 7. ATTITUDE SOURCE INDICATION
3. ALTITUDE 8. PITCH REFERENCE BUTTONS
4. VERTICAL VELOCITY 9. ANGLE OF ATTACK INDICATOR
S. RECORD BUTTON 10. SPEED INDICATOR
207
Figure 1-43
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ELECTRONIC ADI SYMBOLS
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. ATTITUDE REFERENCE WINDOW S. FLIGHT PATH MARKER

1

2. PITCH SCALE 6. AIRCRAFT
3. BANK STEERING BAR 7. HORIZON
4. BANK SCALE AND POINTER

Figure 1-44
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Attitude Reference

Attitude reference i1s similar to a conventional atti-
tude indicator. using inertal navigation system (INS»
reference data Attitude source data in the lower left
corner of the display indicates normal (INS) or
mvalid (INS OFF» INS status.

The attitude reference window is the center of the
display. The area above the horizon 15 blue, below
the honzon is yellow.

Pitch scale bars are at five degree increments above
and below the horizon. with numbers every ten
degrees. The flight path marker moves up and down
the pitch scale showing vertical flicht path 1n relation
to the honizon

Bank angie uc marks are ar 0. 10. 20. 30. 45. 60 and
90 degrees

The aircraft symbol is fixed in relation to the MPCD.

Display adjust buttons move the hornizon hne up or
down

Electronic ADI Heading

A white heading scale and white pointer provide
heading data The heading scal- scrolls past the
pownter. with tic marks every two degrees.  The scale
shows 15 degrees each side of the heading Heading
i= from the INS

The command heading marker s set from the
electromic HSI. If the command heading i not
within the range shown on the heading scale. the
marker parks at one end of the scale. indicating the
direction to turn. and a diztal readout of the com-
mand heading appears under the marker.

The turm and ship indicator i= below the attitude

reference window Tic marks on the turn rate scale
are for l-minute and 2-mmure turns

ADI Flight Data

Altitude 1s based on the alumeter setting entered in
the UFC. Alititude readout 15 rounded to 10 foot
increments. The verncal velocity inciudes a minus

sign for negative values and is rounded to hundreds
of feet per minute.

Speed information is identified as calibrated airspeed
1C1. true awrspeed «T1. or groundspeed 1G1. Selection
is through the UFC.

The Greek letter alpha identifies angle-of-attack
data

The bank steening bar reflects navigation guidance
selected on the electronic HSI

Invalid ADI Data

If data s mvahd. a red word OFF replaces the data
A red X supenimposed on the attitude reference wm-
dow indicates invalid INS data Heading verncal
velocity, and turn rate data are invahd

ELECTRONIC HSI

The electronic HSI presents navigation data tfigure
145). The display graphicaliy presents heading _
track. course, desunation. and TACAN informanon
Related navigation data is in text. Steering informa-
tion is available for INS (NAV). ground track «GTu.

or TACAN (TCN) guidance by pressing the appropri-
ate button

Valid TACAN and INS information 1s on the HSI
with any guidance selecuon. Symbols and readouts
show relative positions of a TACAN station and a
selected steer point. along with beanng. distance. and
ETA Course deviation indication 15 available when
TACAN is selected TACAN data is green. INS dama
1s blue.

HSI Heading

A compass rose rotates around the fixed awcrafr
ssmbol Heading numbers and symbols ar 3u-degres
intervals remain upnght as the compass rose rotates
during turns The orange heading marker tcaptain
bars: rotates with the compass rose

The heading marker shows the commard headinz
«CMD HDG) to make good the course selected for
ground track or INS guidance With TACAN gud-
ance selected. reference heading (HDG) 1s entered
with heading set buttons. independent of course
selection. Reference heading or ground track can
also be entered through the UFC scratchpad

Arrowheads appear in adjacent fields when heading
or course select buttons are active. An arruw point-
mgupmtherehmdmhn With ground
track selected. course selection 1s avaiable
TACAN pguidance selection permits heading and
course entries With INS guidance. course informa-
tion depends on steer point selection from the UFC

HSI Dispiay Range

The range shown is from the aircraft symbol 10 the
mnner edge of the compass rose. The buttons adja-
cent to the arrows increase or decrease the depicted

range Selectable ranges are 10. 20. 40. 50. and 160
nautical miles
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Figure 1-45
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AVIONICS INTERFACE

Data communications among avionics systems is
Lhrmtghmulnpk:x (MUX' buses and discrete connec-
tions ifigure 1-46). The central computer is the
avionics bus controller. Armm:ufmum:s-nd
avionics control and computation functions. Input to
aVionKcs Is throttie and control stick
swatches. MPCD. and UFC.

System and component redundancy provides backup
for essential aviomics functions Automatic
redundancy management affects all operations of the
integrated avionics svstem

Central Computer

The central computer (CC* monitors and controls
MUX bus components and functions. and performs
computations for controls and displays. weapons. and
navigation systems 1he computer monitors the
condition of components and controls the use of sys-
tems redundancy. Using data from VMS. INS, and
radio navigation svstem. the compurter provides guid-
ance miormation for flight instrument displays.

The multipurpose dispiay processor backs up the cen-
tral computer in case of computer or dual generator

AVIONICS INTERFACES

failure. Pressing the computer reset button. labeled
CC on the INS control panel. remitializes the com-
puter after malfunction or failure figure 147

The ground power panel central computer power
switch controls power from left mam ac bus | for the

central computer (figure 148).
Multipurpose Display Processor

The muitipurpose display processor (MPDP! contruls
and supports MPCD and the HUD and is the backup
avionics bus controller. The display processor
sutomatically takes over essential central computer
functions Display processor redundancy mciludes a
secondary driver for the HUD.

The ground power panel multipurpose colur displa.
processor power switch controls power from rizin
main ac bus 1 for the display processor.

Avionics Interface Units

Two avionics interface units (AIU+ control data and
electrical power for controls and displavs and
communications and navigation radios The nts:
face units also pass signals from throttle and snck
switches. control mmmated BIT. repurt aviomics siarus.
process master caution light and rone ssmal- and
prepare cautions and advisones for the MPCD The

— S B
K-8 CONTROLLES ImTAPOAT
TACAN | .
== =3 [ ==
| |
l 2 DISPLAY o B m
AVIONICS AVIONICS MULT IPURPOSE CENTRAL &
INTERFACE INT SPLAY COMPUTER
UNIT 1 UNIT 2 gfltocsssm .
| AV
i - l = l T
INERTIAL FUEL VEHICLE FLIGHT
NAVIGATION MANAGEMENT MANAGEMENT TEST
SYSTEM COMPUTER SYSTEM INSTRUMENTS
HUD - HEAD-UP DISPLAY UFC - UPFRONT CONTROL
MPCD - MALTIPURPOSE COLOR DISPLAYS VIR - VIDEQ TAPE RECORDER =
Figure 146
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CENTRAL COMPUTER RESET BUTTON

P
%
A

| Yt
Y

CC RESET A :
INS CONTROL PANEL 2 in
Figure 1-47

GROUND POWER PANEL

1. AVIONICS INTERFACE UNIT
POWER SWITCH 2
2. CENTRAL COMPUTER POWER SWITCH

3. AVIONICS INTERFACE UNIT

POWER SWITCH 1
4. MUATIPURPOSE DISPLAY
PROCESSOR POWER SWITCH
Figure 142 }
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interface units provide redundancy support for each
other.

Interface unit ! has two processors (14 and 1B) and
unit 2 has one processor. Backup is avaiable for all
processor functions except:-

Caution and adwvisory process-
ing

Processor 1A

® Normal control of UHF 1 and
IFF.

e KY-58 and TACAN opera-
ton.

e Awvionmics BIT

Processor 2 UHF 2 control

Emergency operation of UHF ! and IFF is available
if processor 1A fails If the IFF master switch on the
intercom panel is in the emergency position. IFF
emergency code transmission ‘all appiicable modes!
and UHF 1 Guard recerver are available

The multipurpose displar processor power switch
controis power from the lefi essential ac bus for
avionscs interface unit 1 Swaich | posinenr B. on the

ground power panel controis interface unit 2 power
from night mamn ac bus 1 and the left mam dc bus.

BACKUP AVIONICS OPERATION

Power source and funcnional redundancy

automanucaliv provide essential functions. Either

generator supports all avionics except IFF mode 4

and the programmable armament control set. Fail-

ure of major components is indicated by caution

advisory. or BIT messages. or br changes in controls
configuration.

Muliipurpose Display Processor Bus Control

If the multipurpose display processor assumes bus
control. the flashing signal STANDBY replaces the
display on the left MPCD and a modified ADI is on
the nght MPCD. Other displavs are not available
Missing ADI features are: angle-of-attack and com-
tude source. and record buttons.

The display processor continues latitude and long-
tude computations. The modified ADI has buttons
for selecing TACAN or navigation gwdance. with
TACAN and steer point information in the lower left
and right corners. Data for two steer points can be
entered through the UFC. Course select buttons are
active if TACAN guidance is selected

Cautions and advisories appear on the modified ADI
Any movement of the display selector alternately
removes and restores the messages The display
processor does not back up ceniral computer fuel
computations. The MPCD caution FUEL FAIL and
advisory BINGO are not supported. Caution mes-
sages FUEL ASYM and TANK PRESS appear
continuously.

See UFC Controls and Menus. this section. for UFC
availability with the display processor as MUX bus
controller.

INS Failure

The INS provides position. attitude. slip. and velocuty
data to controls and displavs. The VMS provdes air-
speed and backup ship information. If INS data =
not available. 8 red X overiays the ADI atmude
reference window and affected information 15 musaing
or shown as off on ADI and HSI Ground speed and
vertical velocity are not available TACAN miorma-
tion is available

VIDEO TAPE RECORDING

Video tape recording for flight test i1s available using
the record {RCD! button on electronsic ADI and HSI
tactical situation. fuel. or engine displavs See Video
Tape Recording. this secuon.

Video tape recording of the HUD 1= normalh
continuous when the flight test function control
panel is set for aviomics data recording Time-of-dav
readout at lower left of the HUD field of view ind:-
cates HUD recording Video tape recording of MPCD
is selectable from the electronic ADI and HSL and
from tactical situation. engine. or fuel displays. using
the record (RCD) button. When active. the record
button starts or stops recording of that MPCD A
time readout replaces the record label during MPCD
recording When an MPCD is selected for recording.
any MPCD dispiay can be selected and recorded.

Split-screen recording replaces normal HUD record-
ing during MPCD recording. If both MPCD are
selected for recording, temporary HUD recording can
be selected with control stick trigger or weapon
release switch. The HUD repilaces the left MPCD.
Squeezing the trigger to the first detent starts HUD
recording and places visual and audible event
markers Recording continues while the trigger s n
either detent, and for ten seconds after release from
the second detent. Pressing the weapon release
switch starts recording and places event markers.
HUD recording continues for ten seconds after
release of the switch.
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Tape recording includes voice communications and
audible warning. caution. and advisory signals
BUILT-IN TEST

Built-in test (BIT) monitors all systems except
extenor lights The central computer coordinates
BIT, with avionics interface unit 1A controlling test
of avionics. [nitiated test is available through control
paneis and the MPCD BIT displays BIT displays
permit initiated BIT of MUX bus components See
svstem descriptions for other BIT applications.

Built-in Test Displays

The BIT displays permit initiated BIT of compo-
nents, individually or in selected groups. and show
the resuilts of initiated or continuous test BIT dis-
test and for dentification of failures at the arcum
card level

The top level BIT display. selected from the MPCD
menu. provides options for ground and airborne mti-
ated BIT. and shows initiared BIT starus and failures
detected by BIT tfigure 1-49. Units curremily in
initiated BIT are wdentified as IN TEST in the upper
portion of the display area Failures triggening the
advisory AV BIT are identified in the lower portion
An astenisk next to a component identifier indicates
further information is available on an assocated
detaszl BIT display.

BIT DISPLAY BUTTONS

The buttons labeled MAINT imamntenance: and
DETAIL select subordinate BIT displays Other but-
tons miuate BIT. Labels identifv the available BIT
options on the ground or airborne. Labels are AUTO
tautomatic BIT), VMS. INS. AIU (avionics interface
unitst. IFF. TCN/COMM (TACAN and communica-
uons radios). FUEL LOW. FMC tfuel management
computer). PACS (programmable armament control
set). AIM (AIM-120+. DSPL 1displays), and UFC.

The lsbel AIM normally appears The lsbel PACS

appears for ground use, with ground BIT consent

INS BIT is for maintenance use.

other option labels disappear, and buttons with labels
STOP and ESCAPE are active. The stop button
terminates initiated BIT. If a test process does not
run properly, pressing the escape button resets BIT
functions in the central computer, permitting test of
other systems.

Automatic BIT

Automatnic BIT is a senes of tests, lasting approx:-
mately two minutes, available in flight or on the
ground On the ground. automatic BIT includes
avionics interface units. IFF, TACAN. communica-
tions, fuel low, fuel management computer. arma-
ment (PACS or AIM), displays. and UFC tests. All
except displavs are tested in flight The aurcraft
must be motionless for ground test.

VMS Initiated BIT

VMS initiated BIT is a preflight function. selected bv

simuitaneously pressing the BIT consent switch on
the VMS control panel and the VMS button on the

BIT dispilay. The VMS computer must be operaung
and the aircraff must be stationary. with landin-
gear and gear handle down and throttles in idle An
error message identifies an improperly configured
system. If BIT is interrupted. INCOMPLETE
appears The message INCOMP-HYD indicates
hvdraulic pressure was not applied to acruators dur-
ing test

TACAN and Communications BIT

The button labeled TCNCOMM selects t1est of
TACAN. UHF radios. and intercommunication sv=-
tem Tests of TACAN and radios are concurren
Test of the intercom system is not interrupted by the
stop button.

Fuel Low BIT

Fuel sensors are tested by fuel low BIT. Successful
test clears the messages L FEED NO-GO and RIGHT
FEED NO-GO. which appear when power is applied
to the fuel management computer.
Display and UFC BIT

During display test. MPCD and HUD munally are
blank. then test patterns appear. Pressing the stop
button on the nght MPCD replaces test patterns
with BIT displays and initiates UFC BIT. Test of
the UFC is menu-driven.

Maintenance BIT Display

The BIT display button labeled MAINT selects the
maintenance BIT display figure 1-50:, prowiding
access to functions, some available in flight bu:
primarily for ground use. Failure messages do not
appear on displays selected from the maintenance
BIT display. Buttons labeled VMS. AUDIT. and INS
are for ground tests and access to computer memory.
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Selects displays mainte-
nance BIT display. gming
access to test of controls and
displavxs On the displavs
maintenance BIT display.
the button lsbeled MPDP
SYS selects ground test of
mulnww-edﬂﬂa)

sor d.rs;:hvs
lnﬂ.lghttesttsaﬂﬂahhfor
all except the display proces-
sor. Tests of MPCD and
HUD must be terminated
with the stop button.

If 2 HUD driver fails in the
displav processor. the HUD
dniver button alternatelv
selects the pnmary dnver
+HUD label wnth boxed Pi or
the secondary tboxed S»

Selects avionics interface
unit overmide display If

NORTHROP/MCAIR YF-23A
SENSITIVE

FUEL
STAT

Detail BIT

m 1F-23(MAa-1

there are faults or failures
in both mterface units the
central computer assigns
redundant functions to one
interface unit. The overnde
display label AIU1 or AIU2
indicates the active interface
unit. The adjacent buttun
selects the other unit

Selects fuel status BIT dis-
controlling fuel system
components on the mround
and for monitoning the svs-
tem in flight

The detail BIT display. selectable from the top leve!
BIT display when a failure mndication includes an
astenisk. identifies failures to the crcuit card level
Detail BIT informanon is availabie for controi: and

displars. armament.

INS. avicmics interface unis

and the central computer The displax s avaiiable in
flight and on the ground

COMPETITION
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COMMUNICATION SYSTEMS OFF Turns intercom off  Radio .
transmission Teception s
intercommunication system (ICS). two UHF radios.
support antennas (figure 1-51). KY-58 secure voice. Warning Tone Silence Button

and the IFF

INTERCOMMUNICATION SYSTEM

The ICS interfaces with navigation radios.
communications. warning caution, advisory. and
other systems through the avionics interface umit
The ICS consists of the integrated communications
panel and the inboard throttle microphone switch.

communication and receiver volumes except the UHF
radios. (figure 1-52%
UHF Antenna Switch

The UHF antenna switch provides two UHF radio
options.

1UPR2ZLWR Upper antenna selected for

Silences warning tones. See Warnings. Cautions. and
Arioios. this aecti

IFF Master Switch

Selects the desired output for the IFF transponder

LOW The IFF operates at reduced
sensitivity. Mode 4 s not
affected

NORM Selects normal IFF

EMERG The IFF transmits Mode 3.
7700

Mode 4 Reply Light

Lights white when Mode 4 responds to an

UHF 1 Lower antenna interrogation.

selected for UHF 2 Mode 4 Switch
2UPR1LWR Upper antenna sslected for Prm:desllade-lreplymuﬁunon

UHF 2 Lower antenna 3

selected for UHF 1 LIGET Enables reply light to respond
Intercommunication Volume and Weapons e
Volume AUDIO REC Enables both the Mode 4 repiv
The inner knob controls the intercommunication svs- hght and an audio tone 1o
tem volume The outer knob controls the weapons respond during interrogation
aural tone volume.

. OFF Both the Mode 4 audic tone
TACAN Volume and repls Jight fomctions are
The outer knob controls the TACAN identifier vol- off
INTERCOM Switch Provides Mode 4 optic
The mtercom switch controls microphone transmis-
sions B Selects Mode 4 B reply
RAD ORIDE Attenuates radio reception @ Selects Mode 4'A reply.

vdmemdwm
communications The unsafe ouT Mode 4 reply function is off.
landing gear warning Tone Mode 4 Crypto Switch
and voice warning messages N
operate normally. Controls Mode 4 hold or zero function. and a KY-38
code zero function.
ON Provides HOT MIC
communications directly with HOLD Mode 4 code held when IFF
ground crew. turned off Switch is spring-
loaded out of HOLD position
NORTHROP/MCAIR YF.23A
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| SOUIPMENT | ANTENNA | FUNCTION |

U+ RAZIO |UPPER (1) |ATR-TO=-AIR AND AIR-TO-GROUND

| LOWER (5) | COMMUNICATIONS

| xv-58 | ENCODES AND DECCDES VOICE

=F= SECUSS TRANSMISSIDNS

| voIcE |

| 175 UPPER (1) | ATRCRAFT IDENTIFICATION TO

LOWER (4] | INTERROGATING RADAR

C-BAND UPPER @ iruw TEST RANGE

SEACON LOWER (S)

L -SAND UPPER () | FLIGHT TEST TELEMETRY

SEACON LOWER M

TACAN (5) | @BEARING AND DISTANCE FROM
GROUND TACAN AND SUITABLY
EQUIPPED AIRCRAFT
SDISTANCE INFORMATION FROM
SIMILIARLY EQUIPPED
AIRCRAFT

INTERCOMMUNICATION | GROUND CREW COMMUNICATION

SYSTEM AND VOLUME CONTROL

Figwre 1-51
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INTERCOMMUNICATION PANEL

1. UMF ANTENNA SELECTOR SWITCH 7. IFF MASTER SWITCH
2. INTER-COMMUNICATIONS VOLUME 8. MODE 4 REPLY LIGHT
3. WSAPONS VOLLME 9. MOOE 4 REPLY SWITCH
4. TACAN VOLME 10. MODE 4 CODE SWITCH
S. INTERCOM SWITCH 11. MODE 4 CRYPTD SWITCH
6.

WARNING TONE SILENCE BUTTON

Figere 1-32
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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NORM Enables Mode 4 operation Rl Chnnsu frequency of preser

when aircraft i1s powered. UHF frequency from  scratchpad

ennr

ZERO Zeroizes Mode 4 and RY-58

codes. Swatch 15 spring-loaded L2 Cxcles squeich on t* and off

out of ZERO position SQUELCH
Microphone Switch  ; o Nlrm__ band function for
The wnboard throttle microphone switch is spring- NB entgem. Steps to wide band
icaded to the center recerve position Pushing the o, .
switch forward transmits on UHF 1 Pushing the WB “*mmﬁ‘_?‘"{"

bl ts on UHF 2 or encrypted transmissions
Steps to narrow band
UHF RADIOS
L3 Cyvcles antizam on 7 and off

The UHF radios transmit receive both encrypted and AJ Selects narrow band
plain voice radio communications and monitor UHF
guard frequency 12430 MHz» Each radio operates R3 Enables *+ radio to recene
on UHF frequencies 225000 to 399975 MHz. m TOD time-of-dar (TOD+ simmal for
0025 MHz increments Twenty preset freguencies antyam operation .
may be stored by the upfront contrel (UFCu or the
UFC scratchpad can be used to enter 2 manual |35 Tunes manual frequenc: on
frequency. The UHF radios also have antijam thave scratchpad mto UHF 1 Press
quick’ capability When power is removed each agamn to return o orimnal
radio stores the last selected frequency frequency b
Channels and frequencies for the UHF radios appear
on all UFC menus and displavs UEF 1 readouts are B9 Tunes manual frequency on

on the left side of each menu. and UHF 2 readouts
are on the nght ssde. The volume control for UHF 1
i= on the left side of the UFC and labeled R1 UHF 2
voiume control 1= on the nghr side and s labeled R2

GUARD SELECTION

UFC guard recerve is selected on off by pressing the
siuft «SHF» burton and the appropriate UHF tuning
{GREC: key. The left UHF tuming kev controis UHF
1 guard and the nght UHF tuning key controls UHF
2 guard A G next to the manual frequency readout
indicates the guard recerver = active

Transmit on guard radio frequency by rotating the
UHF preset channel selector until 2 G appears next
to the preset channel readout and pressing the
: o

UHF MENUS

The UFC UHF 1 or UHF 2 menu provides control of
UHF power. antijam functions. and squeich tfigure 1-
33

L1 Cycles radio on 1) and off.
Ulor
r2

scratchpad mto UHF 2 Pre=-

agamn to return to ongnai

UHF FREQUENCIES AND PRESET
CHANNELS

An astenisk (") appears next to the frequency
readout indicating manual frequency selection fir the
appropniate radio. If the asterisk appears nex: to the
preset channel readout, then the radio operates on
the preset channel To change from the preset chan-
nel to a manual frequency. press the UHF tuning «C
M) key. The astenisk moves between the two
readouts.

To change a stored preset channel frequency. s-lect
the menu and the preset channei of the UHF radio
to be changed Enter a vahd UHF radio frequency
the scratchpad and press Rl adjacent to the oid
frequency.

A C next to the preset channel readout indicares the
KY-58 secure voice svstem (cipher) is actine An A
next to the preset channel readout indicates the ant-
jam function is active.

NORTHROP/MCAIR YF-23A
UNCLASSIFIED Lo



NTM 1F-23()A-1 UNCLASSIFIED
- NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE

UHF 1 AND 2 MENUS
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@)  uHF SECURE vOICE FILL SELECTOR

The KY-58 secure voice system ifigure 1-341 encodes ‘Iheﬁllselecmrselectsmemmbmmforcodm:
and decodes either UHF radic Only one radio can ‘FanSmussionsreceptions and for erasing loaded

transmit on secure vOICe at a ime codes. Selector must be pulled out before rotating
MODE SELECTOR 16 Access to indicated storage
registers

The mode selector provides selection of plain or
encrypted UHF transmissions and the loading of Z 1.5 Zercizes registers one throuch
encryvption variables five.
P Transmissions are plain (not ZALL Zerouzes all six registers

encrypted).. Plain transmus-

sl T el FILL CONNECTOR

x Cmnecﬁmfurtnachingtheencodingeqmpmem

£ . e POWER SELECTOR

encyption are conuolled
through the UFC. Plain or The power selector provides power to the KY-33
encrypted transmissions are

el OFF Unit is m standby
LD Not i ON Enables unit operation
RV Not used £ Hot umed
CODE DATA CARD
. Coded registers information is noted on data card
UHF SECURE VOICE

- s
NORTHROP/MCAIR YF.23A
COMFETITION SENSITIVE
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VOLUME

Adjusts the audio level of the KY-58 Volume should
be full cdockwise. permitting adjustment by use of the
UFC volume controis

UP FRONT CONTROL OF KY-58

/MCAIR YF-23A
register 1s entered for loading
To fill. key mic
L4 Selects ") secure wvoice for
U1 UHF 1
R4 Selects (*) secure woice for
U2 UHF 2

When operating the secure voice from the up front
control, the KY-58 panel switches should be preset
® Mode Selector Knob - Not functional

® Fill Selector — Any setting except Z (zeroizer.

® Power Selector — Set to ON.

® Volume -- Set to maxumum.

KY-58 MENU

The UFC KY-53 menu provides control of the UHF
radio secure voice svstem Select the KY-35 menu by
Rl on menu 2 tfigure 1-55+

Ll Applies 1+ KY-58 operation

tramung nets. channel 20 is used to store the WOD
and channels 14 thru 20 are used to store the press
frequencies.

OPR power Recerve vanable dis- Each radio contains a clock. memory arcuits. and a
abied real ume code generator. This enables the radios tu
change frequencies at vanable umes The WOD pro
RE Not used. should be off vides the hopping pattern and the TOD simmal
RV synchromizes the internal clock to other radios n the
: net
L-CIPHER gtepsl(}tll . Xpeed Each radio accepts the first TOD recenved on am
channel or frequency in use after power is applied
LAIN 3 - The TOD signal i1s heard in the headset as a shont
e ::cr\'pted Stepsroa::pherm burst of varying tones followed by a steady tone The
» steady tone lasts as long as the issuing station trans-
R2 Not used. should be off. mits the TOD signal
DELAY IFF
L3 Secure voiwce In baseband is The IFF transmits coded selective idenufication 1~
BB not used Step to diphase interrogating radar. The system operates in five
modes and is capable of position idenufication and
DP Secure voice is in diphase emergency identification. The modes provided are
Use DP. mode 1. mode 2, mode 3/A, mode 4. and mode C
, Modes 1. 2. and 3’A are selectable
ml"ﬂ..l. Seqmm:snmh:eﬂ:‘ Button L3 on UFC menu 1 controls code changes to
wainhien aww: loaded. Modes 1. 2, and 3, and can select the IFF menu To
1 ““i&c:;m'“m“ change a code, enter mode number, dash, and two 1o
through . Cﬂlmfw four digits in the scratchpad The UFC IFF
PREWA 3 - “enbered mmm:mmm
f::‘.:’ EEYFILL fpressed  RADIO NAVIGATION SYSTEM
. The radio navigation system consists of a TACAN
Steps to fill if pressed with an
empty scratchpad If the TACAN
scratcnpad contains a number  The TACAN provides siant range and bearing to a
1 through 6, the corresponding  ground TACAN transmitting station. slant range to
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
1-94 UNCLASSIFIED
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another aircraft with like equipment. and slant range
bearing to a suitably equupped aircraft. The TACAN
interfaces with the avionics interface units and UFC
for power control, operation. and station selection

The 252 seiectable channels are equally divded
between X and Y channels The 126 X channeis are
normally used for aur-to-ground navigation The 126
Y channeis may be used in TACAN air-to-air option
with cooperating aircraft mumumizing interference
with ground TACAN stations Cooperating aircraft
use channels exactly 63 channels apart.

TACAN DISPLAY

The TACAN display tfigure 1-56) is selected on the
electromic HSI with the button labeled TCN. Nawviga-
tion information provided by 28 TACAN symbol
bearing pointer head and tail course arrow. TACAN
data block. the selected course readout, to from sym-
bol. heading marker. course deviation scale. and a
course deviation indicator (CDI:. Display range is
adjusted by buttons at the top of the display

The TACAN symbol is shown at the azimuth and
distance from the aircraft symbol. proportional to the
seiected range. The svmbol is shown when the
TACAN station 1s within the display field of view
The symbol s not shown if the TACAN stauon is
bevond the selected range of the display. the selected
station 1s not operating. the system s unreliable. or
TACAN data 1= mvahd

Other TACAN invalid indications include the
removal of the course arrow. CDL beanng pointer
and tofrom symbol OFF aiso appears in the
TACAN data block and above the boxed electronic
HSI button labeled TCN

The bearing pomter indicates bearing from the air-
craft to the TACAN stattion The beanng pomter
points toward the TACAN if the symbol is not in the
electronic HSI field of view and indicates the shortest
turn direction to fly towards the TACAN.

The course arrow is oriented to the selected course
mde of the course arrow. The selected course
readout 1s adjusted by the arrow buttons above and
below the readout The heading marker (captain’s
bars' rotates around the compass rose and is
adjusted by the arrow buttons above and below the
heading marker readout.

The to'from svmbol appears when TCN is selected
The station channel. radial DME. and time to. or
away from. the station appear in the TACAN data
block.

COURSE DEVIATION INDICATOR

The CDI moves within the compass rose of the
TACAN display On course is indicated when the
CDI is aligned with the course arrow Full scale
deflection 1s 10 degrees.

TACAN MENU

The TACAN menu prowides control of TACAN chan-
neis and frequencies. Select the TACAN menu from
UFC menu 1 by pressing L2 with no scratchpad entry
(figure 1-57).

L1 Applies 1)

and removes

TCN TACAN system power

Rl e TACAN frequency = X
X band Stepsto Y band
Y e TACAN frequency s Y

band Stepsto X band

L2 Selects *1 air-to-air TACAN
AA

R2 Selects *» TACAN program
PROGRAM menu  Not used

L3 Selects +*+ TACAN rtransmu
TR receive.

14 Selects "1 TACAN recens
REC only

INERTIAL NAVIGATION SYSTEM

and continuously. The INS consists of the INS con-
trol panel ring laser gyros. accelerometers, and
associated electronics.

The INS provides three-dimensional position. wveloc-
ty, heading magnetic vanation. and attitude. and
computes course deviation, wind direction and veloc:-
ty. and distance and time to selected steer points.

INS SELECTOR

INS Selector
The INS selector (figure 1-58) pundes abgnment
options or inertial navigation selection Rotating the

selector to any position from OFF selects the present
position menu on the UFC for INS coordinate entry

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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a TACAN DISPLAY (TYPICAL)
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Figure 1-56
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INS SELECTOR
INS SEL.CTCR

7”](!1

0]
oh

Figure i-58

OFF Power is removed from the
INS.

Selects stored heading ahgn-
ment using parameters stored
dunng last system shutdown

Stored heading aligmment is achieved mn approxi-
matelv 40 seconds. providing the INS has completed
a grocompass ahgnment without selecting NAV.
powered down. and has not been moved Accuracy
depends upon the accuracy and error rate from the
last svstem shutdown If stored heading alignment 1s

STORE

unavaiiable. the INS automaticaily selects

gyTocompass alignment

GC Selects the gyrocompass align-
ment option

Girocompass alignment requires approximately 3
minutes to compiete.

NAV Places INS into operaton

after abhgnment.

If selected immediately from OFF. the INS performs
a gyrocompass ab t and transitions to NAV.
To rotate out of NAV. pull selector out and
counterclockwise.

INS NAVIGATION DISPLAY

The INS nawvigation display (figure 1-591 1= selected
with the electronic HSI button labeled NAV  Inerual
navigauon information is provided by the command
heading readout. navigation data biock. and an INS
bearing pointer head and tail

Command heading readout shows the intercept dires-
tion to the INS bearing pomnter head The beanng
pointer head indicates bearing from the awrcrait 1o
the steer pomnt histed in the naviganion data block

GROUND TRACK DISPLAY

The ground track displar s selected with rthe
electronic HSI button labeled GT. Grounu track
information is provided by the track marker and the
selected course readout. The selected course readout
presents the same information as the track marker
heading See Electronic HSI this section. for
illustration

TACTICAL SITUATION DISPLAY

The tactical situation display (TSD: provides an air-
craft position relative to a planned mussion route
Select the TSD with the TSD button on the MPCD
menu dispiay (figure 1-601.

NORTHROP/MCAIR YF-23A
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INS NAVIGATION DISPLAY (TYPICAL)
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The route identifier tA. B. or C). selected bv the
UFC, is presented on the lower nght display. If an
invalid sequence point 15 selected with the UFC, the
advisory INVALID PP appears centered on the TSD
The display returns to the previous point selected mn
five seconds

UFC NAVIGATION CONTROLS

The UFC nawigation controis direct INS. HUD. and
TACAN data The navigation controls can be
selected from UFC menu 1. menu 2. ordata 1

PRESENT POSITION MENU

The UFC present position menu shows latitude.
longitude. and magnetic vanation from INS. air data.
or TACAN. The menu 1s used for mmmnal entry of
INS coordinates The present position menu s
selected by L4 on UFC menu 2 figure 1-611.

Check the INS latitude and longitude shown are
within 600 feet (0100 arc minute' for the imtal
alignment. If not within 600 feet. enter the correct
latitude and longitude into the scratchpad Present
pesition must be entered wathin 30 seconds after
appining power to the INS. or the INS must be
recycied Subsequent position corrections are made
with the update menu

SENSITIVE

L4 Enters longitude.

R4 Shows magnetic vani=u1on
UPDATE MENU

The UFC update menu provides INS nawigation
updates from ground position steer point or a
TACAN station Select the update menu bv R2 on
UFC menu 2

Rl Selects (*1 TACAN update
TCN Shows TACAN channel
L2 Selects (*) overfly freeze
OFLY FRZ update when directly over the
steer point.
R2 Shows selected band TACAN
X frequency.
¥
L3 Shows difference north or
NM south from the INS position 1o
the update position
R3 Not usad
HUD
L4 Shows difference east or west
NI from the INS position to the
propesed update position
R4 Enters updated position Intv
ENTER the INS.

Ensure the steer point to be updated with the overfly
freeze function is shown next to the legend
UPDATE steer point.

STEER POINT MENU

ums &mINSm ! k) Pt The UFC steer point menu can show and change lati-
tude. longtude, tumeon-target, and mummum
Rl Selects (° - enroute aititude for labeled steer point. Select the
AD ﬁ-umur:h.:a!mt Jod- steer point menu by Rl on either UFC menu 1 or
] data | (figure 1-621.
R2 Selects (" present position .
STR scratchpad.
L3 Enters latitude
12 Enters steer point latitude
R3 Selects HUD titling menu from scratchpad.
HUD TITL
NORTHROP/MCAIR YF.23A
COMPETITION SENSITIVE
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STEER POINT MENU (TYPICAL)
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e Enters steer point time-on- L4

target from scratchpad UT™
e Blank if no time-on-target

has been entered R4
Enters steer t tude
e e INS CAUTION

INS

Enters steer pomnt minimum
enroute altitude from scratch-
pad

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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Selects the universal trans-
verse mercator (UTM) menu

Enters steer point

from scratchpad.

altitude

e Inertial nawigation svstem

failure

e Fhight control laws in -

degraded mode.
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WARNING, CAUTION, AND
ADVISORY SYSTEM

The warming. caution. and advisory (WCA» system
provides an alerung system for hazardous ftor
potentially hazardous! conditions and changes in
flight conditions requiring an awareness and possible
acion. The WCA system consists of red warning
hights. aural warning Tone or VOICE . warning
indicator lights, master caution light. color coded yel-
low caution and green adwvisory messages on the
MPCD

WARNINGS

Red lights provide indication of svstem malfunction
requinng immediate attention. Warning bghts are
located on the fire warning and controls panel. land-
Ing gear control panel. and warning hghts panel

WARNING TONES AND VOICE WARNINGS

A warning Tone or VOICE accompany warning
bghts The intercom panel warning tone silence but-
ton labeled V.'W TONE SILENCE siiences tones and
voice warnings for 60 seconds If the warning condi-
tion persists after 60 seconds. the tone or voice mes-
sage I1s reactivated A new warning signal activates a
tone or voice warming without delax The landing
gear control panel warning tone silence button
labeled WARN TONE SIL silences the warning tone
associated with an unsafe landing gear condition

CAUTIONS

If a caution condition occurs. a caution message
appears on the MPCD and the master caunion (MC
hight comes on

SENSITIVE

(avionics interface unit) fails. indicating that most
caution information is not being displaved
MASTER CAUTION LIGHT

The master caution light comes on when a caution
message appears. An assocated bell tone sounds
ENVELOPE has a wavering tone and voice message
for the caution FUEL LOW. The master caution
bight goes out when the caution condition is cleared
or the master caution light is pressed.
MULTIPURPOSE DISPLAY EMERGENCY
POWER

Caution messages are shown on the nght MPCD if

using emergency power or if central computer failure
The nght MPCD is powered by the emergencr
generator. Cautions are shown on the bottom of the
electronic ADI and can be removed by moving the
control stick display selector. A second acuvaton of
the switch returns the cautions to the display

ADVISORIES

Advisories appear as either green or white lights. or
green advisory messages on the MPCD

The adwisory BINGO activates the vowce warming
BINGO FUEL

WARNING AND ADVISORY
LIGHTS

The interior light test switch. tests warmings and
advisory lights

The light indications are:

CAUTION MESSAGES e LHERH OVHET.
Caution messages normally appear on the right ©® OXY.
MPCD. but can be transferred and made to appear ® MASTER CAUTION.
on the left MPCD by simultaneousiv pressing the ©® LANDING GEAR WARNING.
master caution light and mowving the control stick dis- © LEFT, NOSE, RIGHT LANDING GEAR INDICA-
play selector (castle switch). left Displav informa- TORS,
tion could be blanked to permit the caunions 1o be ® LR ENG/AMAD FIRE,
shown e APUEPU FIRE,
The cautions appear In order of occurrence The :EU%‘,
mOoSt recent caution appears in the top nght column. e RCD.EDT =
The word CAUTION appears on the display if AIU 1 ) '
NORTHROP/MCAIR YF-23A
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LIGHTING SYSTEM OFF Both anucolision Lights off
The aircraft Iights support daytime operations. DIM Both anticollision lights fiash

EXTERIOR LIGHTS dim

Extenior hghts comsist of two antcollision strobe
lights The exterior lights are controlied from the UTLITY LIGHT
lights panei (figure 1-63.. The utility light is located on the right console and

Anticollision Light Switch operates from the essential dc bus.

The three position exterior anticollision light toggie INTERIOR LIGHT TEST SWITCH
switch controis the intensity of the anticollision The two position, spring loaded off, interior light test

hghts. switch tests interior warning. caution, and advisory
bghts. The lights remain on as long as the switch =
ON Both anticollision lights flash  held on
bright

@

LIGHTS AND CONTROLS

; ANTICOLLISION LIGHTS % -

Figure 1-63
NORTHROP/MCAIR YF-23A
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LIFE SUPPORT SYSTEMS

Life support systems include oxygen generation. anti-
G protection. and personal cooling Oxygen. anu-G
protection. and personal temperature control are pro-
wided when used with a positive pressure breathung
oxygen mask_ helmet with mask tightening bladder. a
torso counterpressure garment (jerkin). and the stan-
dard anti-G suit. Below 43,000 feet MSL. oxygen and
anti-G protection can be provided wnth standard
personal equipment.

Positive pressure breathing increases the ability to
resist the effects of altitude and G exposure. Pres-
sure in the the jerkin. mask heimet bladder. and
anti-G suit increase with G and aititude The jerkin
applies chest pressure to awd breathing The heimet
biadder tightens the oxygen mask to eliminate leaks
The jerkin and the heimet bladder are liquid cooled
to reduce thermal stress

OXYGEN SYSTEM

The oxygen system consists of an oxygen concentra-
tor. oxygen momitor. and electromic oxygen regulator
that provide a continuous suppir of cxygen ennched
airr when the ECS 1s operating Conditioned engine
bleed air and electncal power are suppiied to the
concentrator whenever the ECS panel mode switch 1s
not in OFF/RAM and the ECS panel cabin pressure
switch 1s not n RAM DUMP

The ac powered oxygen CONCentrator removes water
vapor and nitrogen from the bleed air The oxygen
monitor continuously sampies the concentrator out-
put for oxygen concentration and provides a warning
if concentration is insufficent The oxygen regulator
receives a dilution control signal from the monitor
and automatically provides the correct oxvgen
concentration and pressure based on altitude. G. and
mixture is routed through the personal equipment
connections to the oxygen mask heimet bladder. and
OXYGEN REGULATOR

The electronic oxygen regulator dilutes the oxygen
concentration with air based on the oxygen monitor
to maximum by 29.000 feet cockpit pressure.
Between 29.000 and 39.000 feet. oxygen is at a con-
From 39.000 to 60.000 feet

The oxygen regulator is powered by the essential dc
bus and controlled by switches on the regulator
panel The oxygen regulator panel has a mamnte-
nance test port, a flow indicator. and four switches
ifigure 1-64).

Flow Indicator

The flow indicator light comes on with an oxygen
Atbvm

remains off if the power switch is off.
Jerkin Switch

the mask and the jerkin When subjected to G
forces. the electronic anti-G valve sends a signal to
the electronic oxygen regulator. If the jerkin switch
is in the position ON. the regulator increases the
pressure to the jerkin and the oxygen mask for G
biased pressure breathing

To prevent uncomfortable high pressure breathing
premrﬁ.theyahnsﬁlchstmuidbemOF}‘l{the
jerkin is not worn.

ON

OFF

Oxygen enriched air without G

biased pressure 1= provided to

Oxygen Supply Switch

The two position oxygen supply switch controls the
flow of oxygen enriched air to the oxygen regulator
If emergency oxygen is activated. the switch should
be turned off

ON Oxygen rich mixture is sup-

plied to the oxygen regulator.
OFF Flow turned off and regulator
does not operate.
Oxygen Switch

enriched air provided to the oxygen mask

sure breathing G-biased positive pressure bresthing EMERG Maximum oxygen concentra-
occurs between 3.3 and 9.0 positive G. tion is supphed at positive
pressure.
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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OXYGEN REGULATOR
TEST PORT FLOwW INDICATOR LIGHT

s

TEST
FLOW

OXYG :\5EGULATOR on
N

-k
Figure 1-64

NORM Oxygen ennched air is pro- regulator operates i the
vided on demand Oxygen electronic mode If e
concentration and pressure switch is ON. oxygen enrich<dl
increase automancalhc with air at G biasec pressure 1= pre-
increasing cockpit altitude vided

TEST Gradualiy increasing pressure 1005 Maximum oxygen ennchmen:
1Is provided 1o test oxygen 1s provided at a shight posutive
mask fit and hose connections pressure

Oxygen Power Switch OXYGEN MONITOR

The three position oxygen power switch controls
electrical power to the oxygen regulator. If emer-
gency oxygen is activated. the switch should be
turned off

The oxygen monitor (figure 1-65! monitors oxvoen
concentration. The oxygen monitor is to the nght of
monitor has a test button to check the oxvgen mon:-
tor, oxygen concentrator, and Warning circuiiry

POWER OFF Electrical power to the oxygen
regulator is tormed off - The LIFE SUPPORT CONNECTIONS
regulator operates in a  Life support connections consist of the torso harmness
mechanical mode and provides connected breathing manifold the kfe suppont
oxvgen enriched air without G connections panel. and the anti-G vaive Thc-
oxygen hose connections. Themmashhelmel
NORM Electrical power to the oxygen  bladderiskull cap. and jerkin connect to the breathing
reguiator is turned on and the manifold The life support connections panei
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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LIFE SUPPORT CONNECTIONS

BREATHING MANIFOLD 1 OXYGEN maASk AND

JERKIN CONNECTIONS
EMERGENCY OXYGEN HOSE

&

OXYGEN MONITOR ?

LIFE SUPPORT
CONNECTIONS PANEL

JERKIN THERMAL CONNECTIONS

Figure 1-45

NORTHROP/MCAIR YF-23A
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provides connections for the communications. oxygen.
and jerkun thermal connecuons The G-sut 1s
connected to the ant-G valve See figure 1-66.

Jerkin Thermal Control

A thermal control unit provides temperature control
for aquid cooling of the jeriun and skull cap through
the life support connections panel When rotated
either direction out of OFF. the temperature selector
turns the thermal control unit on and controis the
flow rate of the coolant The position COOL is maxi-
mum cooling and flow rate.

Indication of svstem failure is shown by two lighted

legends on the panel System should be turned off
and attempt to reset

enabled through the oxygen regulator jerkin swatch.
the G suit inflates for positive pressure breathing
The anti-G vaive has a two position lever lock switch.
spring loaded out of TEST. and a G suit connection.

TEST An increasing test pressure is
applied to the G sunt. If a-
Jerkin is worn and the oxygen
regulator jerkin switch 5 n
ON, pressure is applied to the
ki

NORMAL Pressure is proporuonal 10 G
forces. When positive pressure
breathing is enabled. pressure
is four umes the pressurs pro-
vided to the oxvgen mask

NO FLOW Coolant circulation failure
INOP Coovlant refngerauon has OXYGEN WARNING
failed
OXY e Oxyvgen concentration luw
ey THREAT e Oxygen generator  wur

Anet G Nagws WARNING fatled
The electronic ant-G valve = powered br the essen- e Oxvgen regulator fasled
t1al dec bus and uses pressure from the ECS for ann-
G sunt inflation The vaive provides increasing pres-
sure to the anu-G suit as normal G increases When

NORTHROP/MCAIR YF-23A
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PERSONAL EQUIPMENT CONTROLS

CONTROLS MOLECULAR SIEVE
AND CXYGEN GEANERATION
DISPLAYS SYSTEM

ELECTRONIC |

UNIT ——————————

ANTI-G

§| s e o>
é*}@’
GX | °

.,._.G-.
e s )

JERKIN
CONTROL

ANTI-G VALVE

G-EJIT
= _[QUID COOLING
——— OXYGEN
ELECTRONIC -

Figure 1-64
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EJECTION SEAT SYSTEM

The advanced concept ejection seat (ACES I is a
catapuit rocket ejection system The ejection seat
provides escape in the 0 to 600 knots ejection enve-
lope. Controis are provided to adjust seat height and
lock the shoulder harness Surwival kit. radio beacon
transmitter, and emergency oxvgen supply are
incorporated into the ejection seat. figure 1-67.
SEAT CONTROLS

s Adj Switch

The seat adjust switch on the left conscle is a three
position spring-loaded to center switch. The adjust
switch must be released when the seat reaches an

upper or lower hmit to prevent damage to the
actuator motor.

Inertia Reel

A dual strap shoulder harness mertia reel is
mounted in the seat below the head rest pads The
inernia reel automaticaliv locks when rapid rate of
strap reel out is sensed Manual locking uniocking of
the reel is controlled by the inertia re<l lock handle.

Inertia Reel Lock Handle

The spring tensioned merna reel lock handle has two
positions

LOCKED e The inerua reel straps pre-
vented from being extended
¢ Slack in the straps is pulled

back into the reel

UNLOCEED Unlocks mmerna reel

EJECTION MODES

The ejection seat automaticaliv selects one of the
thres ejectuion modes Pirot tubes on the head rest
snap up on ejection to measure the ejection altitude
and airspeed.

Mode 1

Mode 1 is a slow speed low altitude mode. The para-
chute is deploved immediately after the seat departs
the aircraft

Mode 2

Mode 2 is 2 high speedlow zititude mode. The seat
drogue chute deploys and slows the seat before man-

Mode 3

Mode 3 is high speed’high altitude mode Man-seat
separation and parachute deployment are delayved
until mode 2 or mode 1 parameters are met

EJECTION CONTROLS

Ejection Handles

An ejection handle is on either side of the seat
handies are interconnected so actuation of either .

Ejection Seat Safety Lever

The ejection seat safety lever is immediately aft of
the left ejection handle With the safety lever
rotated up and forward. both esection control handles

Restraint Emergency Release Handle

The restraint emergency release handle on the nght
arm rest i1s a backup to automauc man-seat ~cpara-
tion The handle releases the lap belt. the mertia
reel straps. the seat pan. and the parachure pilor
chute The tngger on the inside of the handle gnp =
squeezed and then the handie is pulled vertcaily
until the reaching full travel

WARNING
the handle
disconnects
straps.

5

not

L

flight. Pulhine
lap belt and
safe ejecnion

o
the

:

hi
5

SURVIVAL KIT

The survival kit consists of a fabric case housing a
life raft. rucksack and an auxliary container. The
life raft and rucksack are attached to the survival kn
storage of items to be retained. is secured msid< the
survival kit An AN/URT-33C radio beacon 1=
installed in the kit The survival kit stows in the
seat bucket beneath the rigid seat pan The pan
pivots for withdrawal of the kit during man-seat
separation. The kit is attached to the torso hamess
by attachment fittings on the kit retaming straps A

sealsepam;ian The parachute deploys after man- 5 The kit automaticallv deploys
seat separation (Forward) after man-seat separation
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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EJECTION SEAT sscovens

1-114

EECTION mO3E
QUICK SaIsar:

EMERCERD

CXIYCEn |:—.

EMERGEND
QIYCEN
MOICATCE

EMERCERZ™
CIYGEN
GREER Mimg

LAF BELY
RETAIMING mu

1A REE

IVIEWS RETATID ™)

Figwre 1-67
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M After man-seat separation. the Canopy Switch
(Aft survival kit must be manually :
) = The three position. electro-magnetic. spring-loaded-to
deployedhmt:akthe survival kit ter canopy switch raises the canopy when placed

AN/URT-33C RADIO BEACON

A cutout in the front of the seat pan prowvides access
to the radio sutormanual rocker switch Left selects
MAN, nght selects AUTO

MAN Emergency radio does not acti-
vate at man-seat separation.
AUTO Emergency radio activates at

man-seat separation
IFF EMERGENCY OPERATION

Upon ejection. the IFF emergency mode automatical-
hhmsm:fmodeLZ&-\.mCsmaM

EMERGENCY OXYGEN

An emergency oxvegen bortle 1s visible for inspection
The oxygen supply hose 1= routed to the breathing
manifold connector and is actuated automaticaliv
during an ejecticn.  The oxygen can also be activated
manualiv by a emergency oxygen green nng on the
left side of the seat bucket The normal pressure.
1800 psi. supphes approximately 3-15 mmnutes of oxy-
=0

CANOPY SYSTEM

The cockpit is enciosed by an aft hinging clamshell
fype canopy. 1he cancpy sysiem consisis of the
canopr. canopy switches. an electrically driven rotary
actuator for powered canopv operation. latches on
the canopy frame to lock the canopy to the fuselage.
and fuselage mounted locks An explosive unlock
mechanism and two canopy jettison rocket boosters
provide emergency jettison  An inflatable seal seals
the cockpit for pressunzation when the canopy is
closed and locked.

The canopr can be operated by 2 canopy switch in
the cockpit or a switch in the nose wheel well An

external crank can be used to open the canopy if
electnical power 1= unavailable

in the position labeled OPEN. The switch is
electrically held until the canopy is full open and
then the switch returns to center.

The center position. labeled HOLD. stops the canopy
during an open or close cycle The canopy can be
stopped in any position.

The switch must be held in the labeled
CLOSE until the canopy is down and locked When
the canopy reaches the sill. the last 15 inches of
actuator travel moves the canopy forward to lock the
canopy. Lock is indicated by the master caution hight
External Canopy Switch

The three position. spring-loaded center external
canopy switch on the left side of the nose wheel well
is similar to the switch in the cockpit. The external
switch must be held in the pesinon OPEN unti the
canopy 1s fully open.

Manual Canopy Crank

The back-up manual cranking mechamism 15 in the
left avionics bay.

Canopy Jettison

A cartndge-initiated thruster moves the canopy aft 1o
unlatch the cancpy. The canopy frame-mounted
rocket motors rotate the canopy up and aft Enther

ejection handle or the canopy jetuson handle fires
the thruster.

The canopy can be jettzsonable from the closed. open.
or any intermediate position.

A black and yellow striped canopy jetuson handle
with release button is on the left inboard canopr =il
The thumb detent uniock button. when pressed. per-
mits the handle to be rotated and pulled to the

NORTHROP/MCAIR YF-23A
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FLIGHT TEST EQUIPMENT STANDBY Provides electrical power to

The three major flight test-unique controis are the
flight test function control panel. the fhight test dis-
play panel. and the VMS test panel

FLIGHT TEST FUNCTION CONTROL PANEL

The flight test function control panel (figure 1-68)
controls the collection of data. telemetry frequency,
and operation of the wracking beacon.
Flight Test Data Button

starts the flight test data magnetic tape recorder and
the video tape recorder if selected by the applicable
camera control on the cameraair refuehing panel
The legend ON comes on green

Data Mode Selector

The rotary data mode selector. labeled DATA MODE.
turns on the data system if the ac and dc essential

buses are powersd

OFF Removes electnical power from
the data acqusinon and
recording svstem

the data system for warm up
Electical power s not
connected to recording equip-

ment.
ABCDEF Enables a predetermined
mode of operation.
Telemetry Frequency Selector

The five-position telemetry frequency selector.
labeled T/M FREQ, selects predetermined telemetry
frequency 1. 2,3, 4, or 5.

Automatic Trim Record Button

The automatic trim record button labeled ATR
starts a 14 second cycie to calibrate data

C-Band Transponder Switch

The two-position C-Band transponder toggie swuch
labeled C BAND. turns the C-Band transponder un
off

Event Tone Switch

The two-position tone toggie switch. labeled TONE.
enables disables the tone arcuir for comm | radio

FLIGHT TEST FUNCTION CONTROL PANEL

FLIGHT TEST DATA BUTTON
CATA MODE SELECTOR

TELEMETRY FREOQUENCY SELECTOR
TELEMETRY POWER SH1TCH

,WN -
pd st

. AUTOMATIC TRIM RECORD BUTTON

Figvre 1-68
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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ARM Enables tone circuit. Pressing = When either pushbutton is on. the legend ON comes
the control stick event button on green on both pushbuttons.
transmits a tone on the UHF
radio CAMERA CONTROLS
Either the weapons camera or the video camera is
OFF Disables tone crcuit. ctrelied by the air refuel; )
Telemetry Power Switch W c

labeled T/M. selects the output power of the
telemetry transmutter.

HI Telemetry information s
transmitted at 20 watts
LO Telemetry information 1is

transmitted at 2 watts.
OFF Telemetry transmitter is off
FLIGHT TEST DISPLAY PANEL

The flight test display panel (figure 1.-69 shows flight-
test-umuque Information and has controls for the
camera and data recording

Flight Test Data Pushbutton

The alternating on off flight test data pushbutton
with the legend DATA ON duplicates the flight test
data switch on the flight test function control panel

FLIGHT TEST DISPLAY PANEL

The two position weapons camera switch starts or .
stops pre-selected weapons cameras. The top of fuse- .
lage camera records drag chute operation. The bot-
tom of fuselage and under wing cameras record
weapons separation.

Video Cameras

The three position video camera toggie switch con-
trols two hours of video recording of the MPCD HUD
or the over the shoulder videc If hot mic s selected.
vouce 1= recorded.

The position MPCD provides for split screen record-
ing of both MPCD. an MPCD and the HUD. or the
HUD only. When a display on the MPCD has a rec-
ord function {RCD» and the function is selected. the
displax is split screen with another display or with
the HUD. The label RCD is replaced with the ume

DATA SWITOH

B !
CAMERA iﬁ!fﬂ Vim.'}l SHITOS q 5
oS Ceema || Vi 3 u h
e % /'
- %
= 7 o o
CAMERA/AIR REFLUELING PANEL FLIGHT TEST DISPLAY PANEL
Figure 1-69
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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of day. If neither display is being recorded. the HUD
is recorded and the time of day appears on the HUD.

MPCD records the information shown on the selected
displays. To record a dispiay that does not have the
label RCD."a display with the record function must
be selected, the record function acuvated, and then
the display to be recorded must be reselected.
During split screen recording of both MPCD. pressing
the tngger switch to the first detent prowides a
momentary recording of the HUD. If either the tng-
ger switch is pressed to the second detent or the
weapon release button is pressed. the HUD is rec-
orded for ten seconds after switch release

MPCD Data from the MPCD or HUD
1S recorded

OFF Svstem turned off

0s turns the over the shoulder

camera on
VMS TEST PANEL

The VMS test panel (figure 1-70/ contains controls
that vary the input devices and or schedule the VMS
functions

BLC Select Switch

The three-position. lever-locked BLC select swatch
allows manual positioning of the boundary laver con-
trol doors. With the switch in the unlabeled center
position. doors are controlled automaucally by the
VMS computers With the switch mm LEFT or
BOTH. the doors are controlled by the flapsBLC
switches

LEFT Manual control of left BLC
doors only

BOTH Manual control of left and
nght BLC doors

Flutter Exciter Control Unit Switch

command inputs are made to
the control laws

No designated function

®

NA

StallhhrginSwiwh
lever-locked stall margin swatch.

h.baied ISMUVSM, provides increased engmne stall

margin but decreased engine performance. _

BLC Accelerate Switch e

The two-position. lever-locked BLC accelerate switch

selects one of two predetermined actuation schedule

to dynamically position boundary laver control doors
according to engine airflow and Mach number.

NORM BLC doors are pesitioned by a
predetermined schedule for
normal fhight

ACCEL BLC doors are positioned by a

predetermined schedule rto
optimize performance
INS Simulated Fail Switch
The two-position. leverocked INS EFAIL swatch =
used to block INS Euler angie information to the
control laws The INS is not turned off

NORM INS Euler angie computation

is sent as an mput tc the con-

trol laws

EFAIL A value of zero is sent to the
control laws in lieu of INS >
Euler angie information

Flaps'BLC Enable Switch

The two-position. leverlocked flapsBLC enable
switch enables the switches. labeled LEFBLC
INNER TEF IB/BLC OUTER, and TEF OB to
manually position flaps or BLC doors.

The three-position. lever-locked flutter exciter control [ LAPS e Switch labeled LEF/BLC
umt (FECU)» swatch 1s used for flutter testing H‘Nﬂimutll.vpnmms
MIXER Flutter exciter control unit e Switch labeled TEF IB
inputs are entered at the con- BLC OUTER manualiv
the flight control laws soft- edge flaps.
ware. e Switch labeled TEF OB A9
STICK Flutter inputs from the FECU manuailly positions out-
are entered where the pilot board trailing edge flaps ‘
control stickrudder pedal
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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VMS TEST PANEL

8Lc FECU
{dIRy =z - s
N/ - 1 N
£ e X s c
T - & A z

xXvor

&'L:—IB..." IR TEF I3/RC OUTER TF&IR

o O~ O~ O-|g "

L2 = J
@
1. BLC SELECT §. LEADING EDGE FLAPS
2. FLUTTER EXCITER CONTROL UNIT 7. FLAP/BLC SWITCHES
3. INCREASED STALL MARGIN 8. FLAP/BLC ENASLE
4. INS SIMULATED FAIL S. AIR DATA
. S. ARMAMENT GAS INGESTION 10. BLC ACCELERATE
' Figure 170
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BLC AS Dhirects manual mputs to left
or both BLC dcors depending
on BLC select swatch position
e Switch labeled LEF BLC
INNER manually positions
inboard BLC doors).

e Switch labeled TEF IB’
BLC OUTER manually
positions outboard BLC
dooris).

e Switch labeled TEF OB A9
manually openscloses the
A9 exhaust nozzle

Flaps/'BLC Switches

All three flapsBLC switches. labeled LEF.BLC

INNER. TEF IB'BLC OUTER. and TEF OB A9 are

spring-loaded to the center freeze position

vp Either open BLC doors A9
exhaust nozzles or retract
flaps. depending on position of
flaps BLC enabie switch

FRZ Holds BLC doors flaps A9
exhaust nozzle in last position
commanded

DN Either closes BLC doors A9

exhaust nozzies or extend

flaps. depending on position of
flaps BLC enable swarch

Air Data Switch

Armament Gas Ingestion Switch
This switch is not functional
FLUTTER EXCITER CONTROL UNIT

The flutter excter control unit (FECU» generates
oscillatory signals to the VMS for control svstem
designated missions (figure 1-71). The nght MPCD
must be enabled to show system cautions The VMS
test panel switch labeled FECU selects either the
control stick or the flight control actuators for the
input of excitation signals

The flutter exciter control unit consists of a power
swnatch, display screen, data entry buttons. exctation
modes buttons. control selector. phase switch. and
operation buttons.

POWER SWITCH

The power switch turns the flutter exciter control
unit on and runs a start-up BIT. The position OFF
may be used to abort a flutter excter run. if
required

DISPLAY SCREEN

The display screen provides ten data sets on five
lines The left side of the screen are selectable sets
of data to be shown or controlled

The right side of the screen shows the paramsters

for the selected program. depending on the excitanon
mode selected.

The two-position. lever-locked aur data switch dwects START The start frequency for the
the air data computer to use correction tables for excitation.
Pitot tubes or flush mounted total pressure port
The Pitot static plumbing must correspond to the FEER NS e | Sequmecy of
selected option i
NORM Uses correction schedule for L-  S1OF The frequency used to stop
shaped Pitot tubes. SRS
A Uses correction schedules for T AMP The control surface displacement
nose mounted total pressure amplitude in percent of full con-
port. trol authority. Amplitude vanes
from 1 % to 99 % in 1% incre-
Leading Edge Flaps Switch ments
The three position leading edge flap toggie switch  yF e Time in milliseconds for the
manually controls flap position. " ; TN
UP Retracts leading edge flaps program to run. Time vanes
Center The leading edge flaps are 'ﬁuloyblm_mﬂm
controlied by the VMC. in 10 millisecond increments.
E 2 e Total length of time for a ran-
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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FLUTTER EXCITER PANEL

PROG 01 START 10.0 HZ

MODE J SWEEP FREC S0.0 HZ

CTRL TAIL STOP ©0.0 HZ

PHASE SYM X AP 88
TR TME 10

EXCITATION —CONTROL -

[ MODE

Figure .71

DATA ENTRY

The data entrv buttons are used to change the
selected program and the program parameters shown
on the display screen

Program Select

The program select bution labeled PROG SEL
sequentialiv steps to programs 0] thru 15 The num-
ber of the program is shown on the display screen
adiacent to the label PROG The program parame-
ters are listed on the nght side of the display screen
for each program selected

Line Sel

The line select button labeled LINE SEL is used to
change a parameter of a program A caret mark on
the nght edge of the display screen identifies the
parameter to be changed and steps down to the next
changeable parameter when the line select is pressed
azain

After the parameter is selected with the line select
button. the button labeled UP increases the parame-
ter value or the button labeled DOWN decreases the

EXCITATION MODES

The control surfaces can be excited by three flutter
modes The flutter modes use program parameters
to control surface osallation

SWEEP Sweeps control surface oscilla-
tion from the starn freguenc:
to the stop frequency

RAND Control surface oscilation =

random varving from 1 Hz tu

the stop frequency. The stan
frequency 1s blank

Control surface oscillation
dwells at the preset frequen-
are blank

DWELL

CONTROL

An excitation program can be accomplished on the
tail outboard flap. and inboard flap control surfaces.
Positions PITCH. ROLL, and YAW are inactive.

i The & labeled RESET OFF ecinndsurfwenotdeﬂgml-
changes the parameter back to the original value pro-
wvided the line select button has not been pushed
NORTHROP/MCAIR YF-23A
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TAIL Flutter program run on tail OPERATION BUTTONS
cup ol R The operation button labeled RUN. starts the
OBF Flutter program run on out- selected program on the designated surfaces with a

svmmetnical or asymmetnical phase The button
haipd flap Gutmlsoipces abeled ABORT can be used to abort a run. The flut-

ter exciter control unit power switch or the stck

pnddies-itchcouldahnbewedtoabwtanm

PHASE W!mtbep:kihmtd{bmdtoahoﬂnmn.the
p-ddlemmhehddunnlthenhwtbunmsptned :

The designated control surfaces can be oscllated or the power switch is turned to OFF. 2

symmetnically or asymmetrically.

ANTI Left and right control sur-
SYM faces are oscllated 1580
degrees out of phase. -

IBF Flutter program run omn
inboard flap control surfaces.

SYM Left and night control sur-
faces are osallated in phase

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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[1] ARMAMENT SYSTEM The advanced launcher ejects the AIM-

The armament system consists of an internal missile
carriage system and provisions for an internally
mounted gun The awrcraft can carry AIM-120A
tAMRAAM and has provwisions to carry the AIM-9
(Sidewinder) mussile The stores management sys-
tem is part of the avionics system dedicated to weap-
ons status and employment The stores management
system controls the weapons bay doors and weapons
firng A consent signal from the VMS, indicating
adequate hydraulic pressure, is necessary for the
stores management system to open-close weapon bay
doors and fire weapons. The armament system des-
cribed is the configuration after the weapons integra-
tion enhancement Some hardware might not be
installed and weapon switches described may not be
functional prior to the enhancement.

INTERNAL WEAPONS CARRIAGE SYSTEM

The mnternal weapons carnage svstem consists of the
weapons bay insert. advanced technology launcheris.
the door launch assembiv. and the weapons bav
doors and dnve mechamism  Each hydraulicaliy
powered door is mechanically linked to an airflow
spotler The spoiler extends six inches below the
meoldline when depioved

Weapons Bay Insert

The weapons bay insert supports the advanced
technology launcher and a modified LAU-106 for
captive carmnage of an AIM-120A. The platform.
suspended at an outward angle of 17 degrees. imparts
a down and out trajectory to missiles ejected by the
launcher.

Advanced Technology Launcher

The electncally actuated. hvdraulically powered
advanced technology launcher has the capability to
ej=ct launch missiless The launcher consists of a
launcher mechanism and the hyvdraulic power unit
The hydraulic control unit uses two accumulators
that are charged by the aircraft hydraulic system
after gear retraction. The programmable armament
control set provides the control input to the hydrau-
lic unit to extend or retract a inkage arm Sensors
momitoring accumulator charge. launcher position.
dwrpmnmandcmﬁrmdmm
t.he mmmabie armament

retracts. If the missile is hung the launcher remains
in the extended position.

AIM-120A by releasing the missile at the end of the
launcher linkage arm extension stroke The mussile
is aligned 45 degrees nose down on release with a
slight nose-down momentum

The launcher also has provisions to rail launch AIM-
9 mussiles with the installation of an LAU-114
launcher.

Door Launch Assembly

Structural provisions are included to mount a weap-
ons bay door launch assembly for AIM-9 carnage and
release.

GUN SYSTEM

Provisions are incivded for a M61A1 20mm gathng
gun in the night side of the fuselage Blank structur-
al doors replace the louvered doors and blast
deflector.

ARMAMENT SYSTEM CONTROLS AND
DISPLAYS

Armament Control Panel

The armament control panel ifigure 1-72 has three
lever-locked toggie swairches for selecting and activar-
ing armament svstem functions.

MASTER ARM SWITCH

The two-position. lever-locked toc SAFE master arm

switch. controls electrical armament bus power for all

ARM e Provides electrical power
for weapons firng Gun
cross appears on the HUD.

¢ Powers weapon launch con-
trol circuits and enables
servo controller operation
to open‘close weapons bav
doors.

SAFE e Removes power from the
weapon launch control ar-
cuits and inhibits servo
controller operations.

¢ Removes gun cross from
HUD.

WEAPONS BAY DOOR SPEED SWITCH

selects one of three opening and closing speeds for
the weapons bay doors. The switch is lever-locked in
each position. Use of the high speed (NORM) and

NORTHROP/MCAIR YF-23A
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ARMAMENT CONTROL AND SAFETY PANELS

Figure 1-72

medium speed (MED' modes are normallv inhibited
on the ground

NORM Doors open or close in 2 1 sec-

inormals onds Used for automatic
launcher-door sequenang
AIM-120A launch

MED Doors open or close in 3 sec-

onds
SLOwW Doors open or ciose in 10 sec-
onds Pnmariy for ground
use.

DOOR SWITCH

The two-position door switch enables the throttle
switch to open and close the armament bayv doors
without arming weapons. The switch 1s lever-locked
in each position This switch is inoperative until
compietion of weapons integration enhancement.

NORM The bay door switch is not

powered unless the master
arm switch is set to ARM

Armament Safety Override Switch

The two-position armament safety overnde switch 1=
used to override the armament safety nterlock:
when the aircraft is on the ground The switch 1=
solencid-held in OVERRIDE until electrical power 1=
removed. the landing gear handle is raised. or the
switch is manually placed in SAFE

SAFE Normal ground safety inter-
locks for the armament sys-
tem apply-

OVERRIDE Bypasses the ground safen:
interiocks.

Throttle — Armament Control

WEAPON SELECT SWITCH

The three-position weapon select siide switch on the

ALY Provides power to the DAy  right throttle (see Throttles, this section) seiects the
de bt 5 type of weapon to be employed. The forward pesition
gnp SAVE Master &M olects the AIM-120A medium range missile (MRM.
switch in the center position selects the AIM-9 or short range
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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range missile (SRMu. and the aft position selects the
gun uf installed).

BAY DOOR SWITCH

The three-position. spring-lcaded to center position
bay door switch. on the outboard side of the left
throttle. tsee Throtties. this section! positions the
armament bayv doors

Up Closes bay doors if the
launcher 1s in the retracted
e
Center Off. or neuvtral position.

Down Opens bay doors
Control Stick —- Armament Control
WEAPONS RELEASE BUTTON

The control stick weapon release button launches the
selected mussile with the syvstem armed and puts an
event marker on the HUD for recording

GUN TRIGGER

The control stick trigger has two detents. The first
detent starts the HUD camera and puts an event
marker on the HUD for recording The second
detent fires the gun uf installed:

ARMAMENT DISPLAYS

The MPCD shows the weapon status and the setting
of each armament system control

Armament Control Display - AIM-120A

The armament control display (figure 1-73) s
selected by the pushbutton labeled ARMT on the
MPCD menu  The information appearing on the dis-
play vanes according to the selectnon of weapons
tposition of the weapons select switch) 'l'bedxqia\
with AIM-120A mussiie selected s described.
AIM-9 mussile and gun are not covered.

Figure shows a typical display with MRM selected
legend STBY. below the legend 120A indicates power
has been applied to the missile A boxed RDY in this
field indicates the VMS has sent armament consents
and missile is armed and ready to be fired A blank
indicates mussile launched Am:le:lhvtht
legend STBY indicates a dummy mussile The legend
HUNG in the field indicates a hung missile duning

The legend MRM SELECTED. SRM SELECTED. or
GUN SELECTED indicates the position of the weap-
on select switch.

Entries under legend STATUS reflect posinon of
weapons bay doors and launcher. The position of the
doors are indicated by the legend DOORS CLOSED
or DOORS OPEN. Launcher status is LNCHR
DOWN, LNCHR STOWED, or LNCHR READY
{Launcher accumulator pressure. volume. and
temperature are satisfactory for eject launch»
LNCHR XXXX indicates a transition.

The legend SPEED NORM, SPEED MED, or SPEED
LOW indicate the position of the bay speed switch
The legend DOOR MODE NORM or DOOR MODE
ALT indicate the door mode switch position

Missile Launch - AIM-120A

With MRM selected alternately pressing the
pushbutton adjacent to the weapon displav legend
TM PWR rturns AIM-120A telemetry onoil
Telemetry on is indicated by a box around TM PWR

Either a manual or an auto launch can be performed
Aiming is accomplished visually by placing the targst
within the HUD target designation circle

MANUAL LAUNCH

The doors are opened by pressing the bav door
switch to the down topen: positon When the doors
are open. master arm switch ARM. and launch condi-
tions satisfied. the legend STBY changes to RDY
The door and launcher status indicates doors open
and launcher ready. The weapons release button
releases the missile A successful ejection of the mis-
sile is indicated by the legend RDY gomng blank and
the launcher : The doors are closed by
raising the bay door switch to the up ‘close! position

AUTOMATIC LAUNCH

With the system armed tlegend RDY appears. the
weapons release button starts the sutomatic launch
sequence. The doors open and the launcher extends.
ejecting the missile. After the missile is launched.
the launcher retracts. the doors close. and the legend
RDY goes blank If the missile is hung. the launcher
and doors remain extended. and the legend HUNG
appears below RDY.

ARMAMENT SYSTEM CAUTION
The armament system has one caution.

the firing sequence. The legend MASTER ARM or ARMT Weapons bay doors. spoilers. or
MASTER SAFE reflect the position of the master ‘MPCD) launcher not in the command-
arm switch. ed position.
NORTHROP/MCAIR YF-23A
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ARMAMENT CONTROL DISPLAY -- AIM-120 (TYPICAL)

s | N

Figure 1-73
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SECTION I

NORMAL PROCEDURES

TABLE OF CONTENTS

PREPARATION FOR FLIGHT
EXTERIOR INSPECTION
INTERIOR INSPECTION

POWER ON _

BEFORE STARTING ENGINES
IXTERNAL AIR START
CROSSBLEED START

BEFORE TAXI

TARE-""5 "3 - :

BEFORE TAKEOFF

TAKEOFF S Taa

AFTER TAKEOFF CLIMB

LEVEL OFF CRUISE

AIR REFUELING

DESCENT . . . .

BEFORE LANDING

LANDING .

AFTER LANDING b
SINGLEENGINE TAXI . . . . . .
ENGINE SHUTDOWN

PREPARATION FOR FLIGHT

TAKEOFF AND LANDING DATA CARD

If the takeoff distance exceeds 50 percent of the
available runway, the takeoff and landing data card
in the Aircrew Checklist should be completed

WEIGHT AND BALANCE

For weight and balance information refer to DD form
3654 «FORM F. the FOLD. and TO 1-1B40

4
o
Q
™

Sl dn Dy dn dory e

«) =) =)

L

191012 019 1919 19 119 LU S T

q L]
& de drodndn &
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w

2. Takeoff and Landing Data — Compute.
EXTERIOR INSPECTION
® Check general condition of aircraft

e Aircraft exterior should be checked for
abnormalities that could affect flight teg cracks

NORTHROP/MCAIR YF-23A
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or leaks). Access panels could be open for after
start servicing or preflight checks Check all
sensors (Pitot tubes (2. and air data ports (5.
and total air temperature (2. Check doors and
panels closed and fastened Check tires for condi-
tion and inflaton. Check gear struts for exten-
sion, gear pins (3) and canopy pin removed.

¢ Check ground safety switch safe Ground safety
-switch In right main gear wheel disables the emer-
gency power unit when installed.

BEFORE ENTERING COCEPIT

wheel well must be held in OPEN position

until canopy is completely open

Canopy Indicator - Not fired

If gray cap and orange spring are exposed

3 Canopy Jettison Safety Pin — Removed
Ejection Seat

Check all seat actuator pins removed

a Ejection Handle Safety Lever - Lock up?
b. Safety Pins (2) — Removed

¢ Seat Kit Selector - AUTO

d Radio Beacon Selector -- AUTO

2

Life Support Equipment

1 Harness And Personal Equipment Leads -
Connected.
Artach parachute riser straps to harness fit-
tings. Attach survival kit Secure and adjust
lap belt Connect oxygen, jerkin‘heimet cooi-
Check operation of shoulder harness locking
mechanism.

Left Console

1. Armament Safety Override — SAFE.
2 Anti-G Switch - NORMAL
3. Intercom Panel

a Mode 4 Code — As required
Mode 4 Reply — As required
IFF Master - NORM
Mode 4 Crypto - NORM
Intercom - ON.
UHF Antenna — As required.
Intercom Volume — As required
TACAN Volume -- As required
4 VMS Test Panel

an o

F M e M

=8 ¢ E - Rel Hindle — a. Flaps BLC Switches 131 - FRZ
Down ; b Flaps Enable Switch — BLC A9.
f Battery Window — No red showing ¢ Air Data - NORM.
g Seat Hose Quick Disconnect Coupling -- d Leading Edge Flaps — As required
CBack e Armament Gas Ingestion - NORM
B Smikiar Stesge ~ Chack f BLC Accelerate — NORM.
i CE'_ma'gencvm. v Oxygen Bottle Pressure - g PW— NORM
;. Pitot Tubes — Chec h INS - NORM.
&.‘M&m!l“ . ¢t 1 . . L BLCSM—NORH-
Secure and safety wired j FECU -STICK
INTERIOR INSPECTION k ISM/VSM - NORM.
A thorough cockpit interior preflight shall be accom- 5. APU - OFF
plui:gdbefutendxﬂ:gbt. Switch positions designat- 6. EPU - OFF
f:,‘.“ffqumm““m““““m 7. Flight Test Functional Control Panel — See
E data card
NORTHROP/MCAIR YF-23A
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VMS Controls 9. UPFRONT Control
a Gain Enable — OFF. a Radh%'dumCmﬂahlﬁr_Asreqwred
b. Takeoff Trim Button - Up. 10. HUD
¢ Fixed Gain - OFF. a Brightness Knob — Off
d VFT - OFF. b. Declutter Switch — As desired.
e VMS BIT Consent — OFF. ¢ HUD Intensaty - DAY.
f Flap Emergency — NORM. 11 Standby Flight Display Selector — L
g Flight Control Override — OFF, guard Right Console
closed. 1 Electrical Panel

h Yaw Trim - OFF. a Generator (L and Ry — ON.
i VMSENG Reset Switch — OFF b. Emergency Generator Switch - OX

Weapons Camera - Off
Video Control System Switch — Off

VMS Battenes (2) - OFF.

N

d Emergency Battery - OFF
11 Air Refueling Switch - CLOSE e Utility Battery — OFF
12. Throtties — OFF 2  Oxvgen Regulator
13. Weapons Bay Door Switch — Center v 'J e U
14 Speedbrake Switch -- Forward b. Oxvgen Supply — OFF
15 Engine Mode Lever — CONV < Ox;'genSﬁtc;!-NORll
17 Lights — Set 3 ECS Panel
a Intenor Lights Test Switch - Off a ECS Mode - AUTO
b Anticolbsion Light - ON. b. Temperature Control - As required
18 Ground Power Panel Switches 14) - AUTO. ¢ Cabin Pressure — RAM DUMP.
19. Brake Control Switch - MECH. 4  Anti-lece Pitot Heat -- AUTO.
20. Anusiud - NORM. e Bleed Air Control — BOTH.
21 Canopr Jettison Lever — Forward 4 Defog<Cabin Air Lever — CABIN AIR
Instrument Panel 5. INS Selector — OFF.
1 Landing Gear Emergency Extension — Norm, -
, y 7. Utility Light — Stowed.
2 BrakesNWS Emergency Control - NORM. Set power mode and fill selectors as required.
3. Bay Speed Switch — SLOW. Turn volume control full clockwise
4 [1] Door Mode - NORM 8. KY-58 Panel — Set.
5. Master Arm - SAFE POWER ON
6. Landing Gear Handle - DN. 1 External Cooling Air — Connected.
7. Fire Pushbuttons (31 — Out. not depressed. 2 External Electrical Power — Connected
8. Fire Extinguisher Discharge Switch —~ OFF. 3 Um,m_.ﬂ’[?“ﬂmﬁt.m
ON.
NORTHREOP/MCAIR YF-23A
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IFF — ON. modes as required
IFF must be on with one mode ‘mimumum!
selected to complete AUTO BIT checks

TACAN -~ ON. set as required

Buiit-In Test

Approximately eight seconds after avionics are
powered up. faise failures appear on the BIT
display-

MPDP A6A

MPDP BoA

MPDP AGB

MPDP B6B

LFEED

RFEED

The L FEEDR FEED false failures clear
dunng the fuel low portion of the avionics
automatc BIT.

a MPCD MENU. BIT. AUTO Buttons -
Press

e 8 88 00

b Wait - 2 minutes
After AUTO BIT is complete iapproxi-
mately 2 minutes), note results.

c MAINT. AUDIT, CC, RESET Buttons -
Press
To reset the MPDP. select AUDIT and
step to the CC option from the mamte-
nance display and press the button labeled
RESET.

13. Intercomm - Check

14

Standby Flight Display — Test. then 1
Rotate Selector to test position. Check test
format for missing segments or indicators.

16

18

NTM 1F-23(MA-1 UNCLASSIFIED
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4 Emergency Battery - ON 15 INS
s Accomplish a gyrocompass or a stored align-
5. VMS Batteries (2) - ON ment. Do not move the aircraft during INS
6. Ground Power Panel Switches alignment  After approximately 60 second
a MPDP . ON delay, NO TAXI disappears from HUD. GC
o quality numeric appears next to GC on HUD
b. Switch1-- BON. Quality number decreases to between 12 and
c CC—ON 0.7. Alignment is complete when GC OK i=
i displayed on HUD (approximately four min-
d Switch 2 - ON. utes).
7. MPCD 2 -On a Selector — ALIGN-GC/STORE.
Verify caution BATTERY does not appear. b UFC Present Position — Check
& HUD-On Select present position and update
Set brightness knob to mid position. submenu on UFC. Enter or venfy present
9 Radios (2) — On position coordinates.  Select INS Data

a UFC PP And TITL Buttons — Press
Select HUD titling submenu from present
position menu on UFC.

b. Data — Enter (see data card’.
Enter month. day. vear, numbert.
and aircraft number.

¢ Video System Conmtrol Switch - MPCD
thold 10 seconds:. then OFF.

UFC Flight Data
Enter test card data on UFC menus

a Bingo Fuel - As required.
QNH - Enter. -

?.,
sfg
i

3 Eii
|
|
{
A

153893
Egilii :
825 a?
Eﬁg 1
fiftn
g5l
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BEFORE STARTING ENGINES

With engines running. and without proper
ear protection, physical injury and hearing
loss can occur.  Wear maximum ear protec-
tion possible Wear ear plugs in addition to
pilot helmet
1 Danger Areas Fore and Aft — Clear.

Air intake danger area is from 5 feet aft of

the intake. out 25 feet to the side. and a 25
foot arc in front. For aft danger areas, see

engines section I or systems safety supplement
to Section V.

Fire Guard — Posted.

3 INS Selector - As required

After successful alignment «GC OK displayed
on HUD\. select NAV. If stored alignment 1s

planned select OFF

4 Fire Warning - Test
Check the left and right engine fire. and APU
fire warning lights come on. Listen for voice
warnings

5 Bleed Air Control - Cycle OFF. then BOTH
L :R» BLEED advisories go out.

6 MPCD Engine Display —~ Select and record

Monitor engine parameters on right MPCD.

a Video System Control Switch — MPCD.

b. RCD Button — Press.

Flight Test Data Mode - DATA ON.

8. Throttles - MAX. then OFF.
Slowiy advance throttles individually from
OFF to IDLE to MAX to OFF Venfy
telemetry.

EXTERNAL AIR START

Engines can be started using an external air source.
crossbleed air from an operating engine. or the APU
(if installed:. Electrical power can be supplied by an
external electrical source or the utility battery.
Monitor engine parameters on standby flight display.

m:@tmswmﬂvmtedﬁ:umche&fnr

19

~)

normally disconnected after the right engine s
started Z 3
For engine start parameters. abort engine start
criteria. and sequence of engine start. see Enmnes.
Section 1.
If engine does not light off within limits. abort start.
and motor the engine (if required!.

1 External Starting Air - On.

Coordinate with crew chief
2 Engine Crank - R

3. Right Throttle - IDLE

At appropriate RPM or time, Lift finger hft
and push throttie forward to the idle position
Engine Indications — Check

Check hydraulic pressure.

VMSENG - RESET.
Caution R GEN -- Check our.

Oxygen Monitor Test Button -- Press and
hold.

Check waming light OXY and master cautiun
light come on within 15 seconds Light sheuld
go out within 1 minute after releasing button

8 Oxygen Regulator

a. Jerkan Swatch — As required
If a jerkin is not worn. the oxygen regula-
tor jerkin switch shall be in OFF I a
jerkin is worn, the jerkin switch must be
ON to test the jerkin system and to pro-
vide G-biased pressures.

b. Oxygen Supply - ON.

¢ Oxygen Power — 100%. then NORM
Check increased pressure in oxygen mask
while switch is in 100%.

d Flow Indicator — Check.
Take a few deep breaths and check flow
indicator flashes on and off to indicate an
oxygen flow. Hold breath and indicator

B Omewm:h - TEST (hold).

Check mask seal against the increasing
pressure. If the jerkin is worn, the jerkin.
helmet bladder, and the anti-G suit inflate.

£ Oxygen Switch — EMERG. then NORM
Check increased pressure while the switch

L

o @

Tomdmmmldmmm is in EMERG.
external electrical and external cooling air are
NORTHROP/MCAIR YF-23A
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9. External Cooling Air and Electrical — Discon-
nect
Cockpit cooling airflow stops until canopy IS
closed

10. Cabin Pressure Switch — NORM.

See CROSSBLEED START for left engine start,
or:

11 Engine Crank - L
12. Left Throttle - IDLE
At appropriate RPM or time. lLift finger hft
and push throttle forward to the idle position.
13. Engine Indications — Check
Check hydraulic pressures.
14 VMSENG - RESET
15 External Starting Air — Off.

CROSSBLEED START

! WARNING I

For crossbleed start. the operating engine 1=
required to be above idle RPM Ensure all
personnel are clear. both fore and aft of the
aircraft.

* .

Bleed Air Conrtrol -- BOTH

2. Operating Engine — RPM as required

3. Engine Crank - Opposite side from operating
engine.

4 Throttle -- IDLE.
At appropriate RPAM or time lift finger hft
and push throttie forward to the idle position
Use the appropriate engine specifications

5. Engine Indications — Check.
Check hydraulic pressures.

6. Engine Crank - Check OFF.

7. VMSENG - RESET.

8. Both Throttles - IDLE.

BEFORE TAXI

1 Both Generators — Check On.
Check cautions L (R» GEN out.

2 Right Generator Switch — OFF. RESET. then
ON.

Cycle the right generator to off, then reset to
verify the left generator accepts the electnical

'a]

10.

load. BothL{PCDmllgudm-k;felecutal .
load is not accepted.

Jerkin Thermal Control—- As required.

If used. the temperature selector should be set
out of OFF to a comfortable temperature
Check lighted legends NO FLOW and INOP
are off.

Flight Test Data Button — DATA OFF.
MPCD Recorder

a Video Control System Switch — OFF.

b. RCD Button — Press.
Canopy — As required

Anti-G Suit Valve — TEST.
Anti-G suit inflates. If a jerkin is worn and
the oxygen regulator jerkin switch s in ON.
o o infl

VMS BIT — Complete.

Reset VMS’ENG to clear cautions. then
simultaneousiy hold VMS BIT consent switch
in CONSENT and press MPCD VMS BIT but-
ton and release. VMS BIT runs for approxi-
mately 20 seconds. Check VMS BIT displar
for test resuits Confirm with the flight test
director that the air data system completed
and passed IBIT. VMS/ENG reset. as
required.

Speed Brake Switch — Forward.

Flight Controls and Trim

a Flight Test Data Button — DATA ON
Wait 15 seconds after legend DATA ON

comes on-

b Takeoff Trim Button — Press.
Press button and hold until ight in button
comes on.

¢ Trim — Cycle in each axis.

d Takeoff Trim Button — Press
Press button and hoid until light in button
comes on.

e Flight Controis — Cycle.
Check with ground crew that flight con-
slowly through all three axis.

f Flight Test Data Button — DATA OFF.
MPCD (L and R) — Program_

Check fuel and armament displays Select
desired displays for takeoff.

NORTHROP/MCAIR YF-23A
COMPETITION
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12. Master Arm - ARM
13. [1] Bay Speed Switch — SLOW.

14 [1) Weapons Bay Doors -- Close
Confirm wath ground crew that the area is
clear before closing weapons bay doors. Crew
chief must simuitaneousiy hold ground weap-
ons bay door switch to CLOSE

15 Master Arm — SAFE

16. Flaps —- DOWN.

17. INS Switch — NAV.

18. Wheel Chocks — Removed.

TAXI

As the aircraft begins to move. apply brakes to check
operation. Check nosewheel steening in both direc-
uons. During heavy gross weight operations. make
all turns atr the minimum practical speed

1 Brakes — Test

2 Nosewheel Steering -- Check
Press and hold nosewheel steening button to
check high gam. release to check low gam
operation Avoid abrupt nosewheel steerng
mputs i high gamn

3 Flhigcht Instrument Indications — Check.
Observe electromsc HSI and ADI indications

for smooth movement. Check standbv atu-
tude mndicator

BEFORE TAKEOFF

1 Takeoff Tim Button — Press.
Hold takeoff trim button pressed until hight
comes on. Light goes out 3 seconds after bui-
ton 1s released.

2 EPU Swatch (ground service panel) — ARM.
Confirm with ground crew that the EPU
switch in the right gear well is in ARM to ena-
ble EPU operation during flight.

3 EPU Swatch - AUTO.

After ground crew is clear of right gear well.
place switch to AUTO to ensble EPU during
flight.

4 Engine Mode Lever — CONV.

5. Ejection Safety Lever — ARMED t(down).

6. Warning And Caution Lights — Check out
Check warning and master caution hght:are
out. Check MPCD clear of cautions.

Flight Test Equipment — See data card.
See flight test card.

8. IFF — As required

Set codes assigned  Select appropniate modes

TAKEOFF :
Individually advance throtties and check instrument
indications. Some aircraft creep could occur. When
ready for takeoff, release brakes and advance throt-
tles to MIL or MAX as required. Monitor engne
instruments for proper operation
Use of high gain nosewheel steering should be limit-
ed to less than 15 knots.

During takeoff. control stick should remamn in neu-
tral position until desired rotation and then moved
aft to the normal stop. Stop rotation at approxi-
mately 10 degrees pitch attitude and allow aircraft to
fiv off the runway

1 Engines (L And R+ — Check.
Advance each throttle and check indications
Advanang either throttie bevond 23 wavel
cycles the flaps to the takeoff position

2 Brakes — Release
3. Throttles — As required.
AFTER TAKEOFF/CLIMB

Retract landing gear when a positive rate of chmb =
verified by outside wisual cues. the vertical veloomy
indicator. and increasing altitude.

1 Landing Gear - UP.

2 Flaps - UP.

3. Throttles — As required.
Above 8,000 feet MSL.

4 Cabin Pressure - Check
LEVEL OFF/CRUISE

Monitor aircraft systems operation throughour the
fight Frequently check engine indications. cabin
pressure, and fuel quantity.

1 QNH - Reset as required.
2 Oxygen — Check

NORTHROP/MCAIR YF-23A
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AIR REFUELING
1 Master Arm Switch - SAFE
Fuel Display -- Select.

IFF - Off
Turn IFF off when three NM from the tanker

TACAN - REC.
Air Refueling Switch — OPEN.

woN

o -

air refueling receptacie is open and system is
ready.
CONTACT
1 Air Refueling Ready Advisory - Out.
The advisory goes out five seconds after boom
is engaged.
2. Fuel Quantity — Monitor
Check selected tanks on the fuel dispiav are
filhing
DISCONNECT
L. Air Refueling Disconnect Switch - Press

2 Air Refueling Ready Advisory - AAR RDY
The adwisory comes on when boom discon-
nects

POST AIR REFUELING
1 Air Refueling Switch - CLOSE
2 Fuel Displax
2 CG - Check
b Fuel Quantity - Check.
3 IFF and TACAN - As Required

DESCENT

Before descent. preheat the canopy by moving the
defog lever forward into the defog range.

1. Weapons Bay Doors — Check closed
2. Master Arm Switch — SAFE

3 QNH - Reset

Reset to local altimeter setting.
4 Fuel — Check

Check fuel quantity and distribution
5. Defog Lever — Forward. as required.

BEFORE LANDING
1 Approach And Braking Speeds -- Compute
2 Landing Gear - DN.
3. Flaps - DOWN.
4 Speed Brake Switch — Forward.

LANDING
NORMAL LANDING

Fly final approach at 10 degrees angie of attack for
all aircraft configurations/conditions and 25 - 35
degrees giide slope. Flare touch down at 10 degrees
AOA (8-10 knots below final approach speed) and

minimum sink rate  Tail strike s possible of
touchdown attitude exceeds 125 degrees ar
touchdown.

CROSS WIND LANDING

Fly final approach with either crab or wing low into
the wind but plan to touch down without crab

LANDING ROLLOUT

Lower nose smoothiy to runway without hesitation
After nosewheel touch-down, smoothly apph full afi
stick (normal detent) for maximum aerodvnamic
braking. maintain nosewheel on the runwar

AFTER LANDING
1 Ejection Safety Lever — Lock 1up:.

2. EPU - OFF.
Turn EPU selector to OFF before ground
crews approach aircraft.
3. IFF - As required.
4 Cockpit Pressure - Check
Prior to opening canopy. check the cockpit =
dept_un.zed. If the cockpit is overpressu:-
ized (cockpit pressure below field elevation:.
place cabin pressure switch to DUMP
Attempting to open the canopy while the
cockpit is pressurized could cause damage or
loss of the canopy.
5. Canopy — As required.
SINGLE ENGINE TAXI
causes the left and right number 2 AC electrical
buses to drop off line. Electrical power to systems

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
2.8 UNCLASSIFIED
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powered by the two buses is lost. Adjust seat height
prior tc eng@ine shutdown To shut one engine down.
first place the generator swiich to OFF. then retard

applicable throttle to OFF
ENGINE SHUTDOWN

L

2

(41

o

INS Selector - OFF.

HUD -- OFF.

Rotate bnghtness knob counterclockwise to
OFF detent

[1] Bay Speed Switch — Slow.

[1] Weapons Bayr Doors — Open
Confirmm with ground crew that the area is
clear before opening weapons bay doors

External Lights - OFF

EPU -- SAFE \ground service panel
Confirm with ground crew that the EPU
switch in the night gear well is in SAFE

Mode 4 Crypto — As requured

After Landing Aviomics BITs -- Complete
Complete all aviomes svstems tests before
power down

Diagnostic Data Dump
a VMS EXNG Reset — RESET and hold
b. \AIS BIT Consent Switch — CONSENT

10.

B R F

i3
15
16
15

15

S B

21

Fuel System Failure Audnt
Fuel system failure data is lost after enzine
shutdown. -

a BIT Button — Press.

b. MAINT Button - Press

¢ AUDIT Button — Press.

d FMC-M - Select

e Fuel Failure BIT (5) — Select. enter.
Fuel failure BIT location labels will be pro-
vided by control room.

Video Control System Switch-- OFF.

External Electrical Power — Connected

Cabin Pressure - RAM DUMP

Open pathway for external cooling air to the
avionics equipment bay.

Canopy - OPEN
Throttie Left Engine — OFF
External Cooling Air - Connected
Throttie Right Engine - OFF

VMMS Battenes 12: - OFF
VMS batteries should be turned off pninr ro
the untility battery to prevent discharge

Emergency Battery - OFF
Uulity Battery -- OFF.
External Electrical Power — Off

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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GENERAL
INTRODUCTION DEFINITION OF TERMS

WARNING. CAUTION, AND ADVISORY

-SIGNALS

This section contains an analvsis of the warning, cau-
individual warning. caution. or advisory memge the
condition causing the message. and corrective action.
MULTIPLE EMERGENCIES

Multiple emergencies. adverse weather. and other
peculiar conditions could require modification of

these procedures
BASIC RULES

In all emergencies. the overnding considerations
must be to:

1. Maintain aircraft control
2 Analyze the situation and take proper action
3 Land as the situation dictates

The terms land as soon as possible and land as soon
as practical are defined and shall be used as general
guidelines Emergency conditions, combined with
analysis of aircraft condition and type of emergency.
are primary factors in determining the urgency to
land.

Land As Soon As Possible

An emergency shall be declared A landing should be
accomplished at the nearest suitable airfield consider-
ing the severity of the emergency, weather condi-
weight. and command guidance.

Land As Soon As Practical

Emergency conditions are less urgent. and although
the mission is to be terminated. the degree of the
emergency is such that an immediate landing at the
nearest adequate airfield is not necessary
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WARNING, CAUTION, AND ADVISORY
ANALYSIS

Red waming light indicators (figure 3-1. VOICE
warning. or warning Tone indicate a hazardous
condition requiring immediate corrective action. A
vellow caution message indicates an unpending
dangerous condition requiring corrective action All
cautions light the master caution light and appear on
the muitipurpose color display. A bell tone sounds
when the master caution light is displayved A green
adwvisory message on the MPCD is informative indica-
tion of an existing aircraft system condition or state
The warning caution. advisory anaivsis bsts indica-
uons aiphabetically in the first coiumn  If the indica-
uon s presented other than on the MPCD. the

means used to alert the pilot is listed below the
indication in the form of an abbreviaton. The cond:-

tion or cause of the message is in the second column. .

Corrective action s listed in the third column

e Fire warning and controls (FW.

e Head up display (HUD»,

& Warning light panel (WLP.

e Multipurpose color display {MPCD».

e VOICE warnngs are in italic bold primt
e Warning Tone is in bold pnnt

WCA ANALYSIS
] INDICATION : CONDITION CORRECTIVE ACTION I
| AAR RDY | Air refueling system ready !
| tAdwvisory?
| HUDMPCD
i AIR DATA Aur data system fault Reset VMS ENG
H
| L AMAD HOT AMAD o1l temperature high. ® Check fuel feed tank temperature
| R AMAD HOT (fuel status display»
| e Retard applicable engine to wdle. if
i tank fuel temperature normal
If feed tank fuel temperature
| above 60 degrees C
e Set 5.000 lbs hrenmne fuel flow
(minimum).
® Land as soon as practical
ANTISKID Anusind moperative. off. or emer- See BRAKE SYSTEM MALFUNC-
gency brake selected. TIONS.
APU ACCUM Emergency accumulator pressure Land as soon as practical.
below 3400 psi.
APU/EPU FIRE ¢ Emergency power unit fire. See EPU FIRE IN FLIGHT.
® Automatic fire suppression
THREAT WARNING started, if weight on wheels.
m’
ARMT Armament system not in commanded | ® Slow below 250 KCAS. if required.
position. ¢ Recycle armament controls.
AUTOPILOT Autopiiot not installed Reset master caution light
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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WCA ANALYSIS (Cont.)
INDICATION ! CONDITION CORRECTIVE ACTION
AV BIT Awionics BIT failure Select BIT display for cause
tAdwisory)
BATTERY Emergency. utility or one of two VMS | See BATTERY FAILURE.
battenes malfunction.
BBW OFF Brake-bv-wire selected. but not e Check antiskid switch to NORM
engaged or antiskid system off. e Reset VMSENG
If braking not regained
See BRAKE MALFUNCTIONS. |
BINGO Fuel quantity at preset level :
tAdwvisory)
BINGO FUEL
L BLEED | Bleed air valve ciosed 1
R BLEED 1 u
tAdwisory ! :
LBLD LEAK 1I.akmengmeoieeda:rs_\~stem CSeeBLEEDAJ.RLE.-\K»SIZ\‘-i
RBLD LEAK GLE |
[ e See BLEED AIR LEAK - DOU- |
| BLE. i .
L BST PUMP Fuel boost pump pressure low e Throttles out of AB. |
R BST PUMP e See FUEL BOOST PUMP FAIL-
URE
BYPASS Iniet bypass svstem fallure. e Maintain subsonic speed |
. | @ Check BLC doors position .r
CABIN ALT Cabin aititude above 25.000 feet ® Check cabin pressure switch posi- |
MSL tion. -
¢ Check oxygen system !
¢ Descend. if required 1
CANOPY e Canopr uniocked e Siow to below 250 KCAS
e Canopy actuated initiator lanvard oDencendwheiowlOOW&etMSL !
disconnected and normal ejection | ® Avoid excessive G loading
impossible
CAUTION ® Awionics interface unit 1 failure Land as soon as practical
e MPCD caution messages are not
Both MPCD shown. 4
e Master caution light is inactive
CcG Control laws using default values Restnict maneuvenng.
E GEN MAL Emergency generator system Reset emergency generator
malfunction
ECS AIR HOT Insufficient avionics cooling. including | See ECS OVERTEMPERATURE.
vehicle management system.
NORTHROP/MCAIR YF-23A
COMPETITION
3-6 UNCLASSIFIED
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WCA ANALYSIS (Cont.)
INDICATION | CONDITION CORRECTIVE ACTION E
L ENGINE Engine malfuncuon or failure. * Reduce power to wdie.
R ENGINE ® Reset VMS/ENG
o Check standby flight display.
e See ENGINE MALFUNCTIONS
If oil pressure is zero
e Shut down engne (conditions
| permitting).
L ENG IST Engine fault detected ® Check standby flight display.
R ENG 1ST e See ENGINE MALFUNCTIONS.
L ENG 2ND Engne fault detected e Check standby flight display
| R ENG 2XD e See ENGINE MALFUNCTIONS
ENVELOPE Exceeding selected ; Correct to wathin envelope EE
_ ® Airspeed |
| TONE | ® Mach
| | ® Angie of sideslip.

e Angle of attack l
| I e G !
{ EPU GEN | EPU 1 1= operating |
| tAdwvisory I |
| EPU HYD { EPU 2 15 operating !
| tAdwisor J i
| EPU NOT ARM | Ground EPU safety switch in SAFE. | ¢ Have EPU safetry switch ‘ground ?
| OR sgrridngpaneivputm:\.ﬁh!pas-l

| tion

EPU mode selector in OFF position. ® Check EPU mode selector m
| AUTO
i i ¢ Do not takeoff until corrected

FCS IST Air data validity check out of toler- Consider aborting takeoil
itakeoff roll» ance
| FCS IST | Flight control system fault e Reset VMSENG
un fhaght ® See FLIGHT CONTROL
| MALFUNCTIONS
FCS 2ND Two flight control system like faults | @ Reset VMS/ENG.
® See FLIGHT CONTROL
MALFUNCTIONS.
FCS 3RD Three flight control svstem like e Reset VMSENG.
faults. e See FLIGHT CONTROL
MALFUNCTIONS.
NORTHROP/MCAIR YF-Z3A
COMPETITION SENSITIVE
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WCA ANALYSIS (Cont.)
INDICATION CONDITION CORRECTIVE ACTION
FIRE Engine or AMAD bay fire or o See ENGINE/AMAD BAY FIRE
overtemperature DURING START.
WARNING ENGINE e See ENGINE/AMAD BAY FIRE
FIRE LEFT IN FLIGHT.
or
WARNING ENGINE
FIRE RIGHT
FW
FLAPS Flap system malfunction * Reset VMSENG
® See FLAP MAIFUNCTIONS.
FUEL ASYM Asymmetnical wing fuel distnibution e Throtties out of AB. |
(500 pounds: ® Discontinue aggressive maneuver-
ing
® See FUEL ASYMMETRY
FUEL FAIL | ® Fuel management computer or | See FUEL MANAGEMENT COM-
probe fault PUTER FAILURE
e Fuel quantity readings unreliable |
FUEL HOT | Engine miet fuel temperature high. | See FUEL HOT |
FUEL LOW Low fuel quantity in feed tank: ¢ Discontinue afterburner |
Less than 1100 lbs in tank 1 * See FUEL LOW |
WARNING FUEL LOW
and’or l
Less than 900 lbs in tank 2. .
FX GAINS Flight controls operating in frozen See AIR DATA LOSS - TOTAL ]
gams.
LGEN or e Applicable generator failure. See SINGLE GENERATOR FAIL-
RGEN ® Generator control unit (GCU) | URE |
malfunction |
L GEN and Both generators failed. ® Throtties idle. |
RGEN e See DOUBLE GENERATOR |
FAILURE. |
HOLD BRAKE Brake hold selected but not engaged | Reset brake hold, if required.
HYDRAZINE EPU is using hydrazine Land before hydrazine is depleted.
INS ¢ Inerual navigation system faslure | @ Use standby attitude indicator.
e Flight controls operating in | @ "Avoid aggressive maneuvering.
degraded mode.
NWS ¢ Nosewheel steering inoperative. ® Press paddle switch and hold
® Nosewheel steening fault detected | ® Use differential braking
S —

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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i WCA ANALYSIS (Cont.) '
t INDICATION | CONDITION CORRECTIVE ACTION
LH OVHT e Overtemperature of the deck area | ® Termunate afterburner on affected
RH OVHT aft of the engine. engine.
e Overheat detection system could | @ Throttle idle. if practical
WARNING OVERTEMP take 60 seconds to reset ® Check for other indications of fire 3
LEFTIRIGHT : ® |and as soon as practical E
WLP
OxXY Oxvgen srwem fallure. Above 10.000 feet cabin altitude
- ® Activate emergency oxygen bottle
THREAT WARNING o Turn axygen powes switch off
® Turn oxvgen suppiy switch off
® Descend and maintain below
i 10.000 feet MSL
' ! Below 10.000 feet MSL
! | e Maintain below 10.000 feet
| WLP f e Land as soon as pracucal |
| PC-1 | PC-1 Hydraulic pressure below 1700 | ® Check hvdraulic pressure on
i pst standby flight display.
‘ e Land as soon as practical
| PC-2 ‘| PC-2 hydraulic pressure below 1.700 e Check hydraulic pressure on
psi standby flight display |
! e Land a= soon as practical |
PC-1and PC-2 | PC-1 and PC-2 hydraubic pressure e See PC HYDRAULIC FAILURE -
low TOTAL :
: e See PC AND UTLITIY HYDRALU- !
| LIC FAILURE [
RAM AIR Emergency ram air scoop open e ECS cabin mode switch toc OFF
i RAM then AUTO.
. ® Between 20000 toc 25.000 feet
! MSL and 0.5 to 0.9 Mach_ ram air
| sufficient to keep cockpit pressure
at approxumately 10,000 feet MSL
RESET VMS Vehicie management system fault Reset VMS ENG. |
TAIL ACT Tail actuation system malfunction ¢ Maintamn below 300 KCAS
® Reset VMSENG.
| e Land as soon as practical
® See CONTROLLABILITY
| : CHECR
| TANK PRESS Fuel tank pressure low. e Throttlesour AB.
e See FUEL 1A K PRESSURIZA-
TION SYSTEM FAILURE
THROTTL e Engine not operating in mode
‘ tAdwisory! selected by the throttle
. ¢ Throttie sensor mode malfunction. e
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WCA ANALYSIS (Cont.)
INDICATION CONDITION CORRECTIVE ACTION
UTIL 1 Utility hydraulic pump output pres- Land as soon as practical
UTIL 2 sure below 1700 psi.

UTIL 1and UTIL 2

pressure low.

® See LANDING GEAR EMER-
GENCY EXTENSION.

e See LANDING WITH UTILITY
HYDRAULIC FAILURE.

S ST aTTsTT YT " veeeuht """ N"NN"NTCNTT"NTTTNTTNTNTTNTTTNYN™"

UTIL A e Utility A hydraulic circuit pressure | ®¢ Monitor hydraulic pressure on
below 1.700. standby flight instrument display.
® Emergency accumulator does not | @ Land as soon as practical
recharge.
UTIL B e Utility B hydraulic arcuit pressure | ¢ See LANDING GEAR EMER-
below 1.700. GENCY EXTENSION.
¢ Normal gear iowering. brakes. and | ® See LANDING WITH UTILITY
nosewheel steering inoperative. HYDRAULIC FAILURE
VMS BIT VMS BIT fauit detected.
tAdwvisory)
iground only)
VMS HOT ° ;;h::;e management SYStem OVer- | po o 1ol o
e Land as soon as practical iwithin
Andior 30 minutes).
e Engine electronic control unit -
) If ECS AIR HOT ison
See ECS OVERTEMPERATURE.
XFMR RECT One or more of the 6 transiormer See TRANSFORMER RECTIFIER
rectifiers mnoperative. FAILURE
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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‘ WARNING AND MASTER CAUTION LIGHTS

Figure 3-1
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EMERGENCY PROCEDURES

GROUND

ENGINE MALFUNCTION DURING
START

If any sbnormal engine indication. hung start. over-
heat. bleed air leak engine caution occurs dunng
start or engine auto-accelerates beyond idle. shutoff
engine and investigate. If starting EGT is exceeded,

motoring the enmine assists engine cool down and
minimizes engine damage, see HOT START.

1 Throttle - OFF.
Engnine - Motor uif necessary?

3. Engne Crank Swatch - OFF
ENGINE AUTO-ACCELERATION

If the enpine auto-accelerates above idle RPM with
the throttle in idle detent. shut down the engine and
mvestugate Loss of engine VMS commumication
could require the use of the engine fire light button
to shutoff fuel to the engine.

1 Throttle - OFF
If engine fails to shutdown
2 Engine Fire Button -- Press

HOT START

Hot start is a sub idle stall and exhaust gas tempera-
ture {EGT) exceeds engine imits Possible hot start
1= indicated when RPM fails to increase to idle tor
decreases) while EGT continues 1o increase

L Throttles - OFF.
2 Engine — Motor «f pessible).
3 Engine Crank Switch - OFF.

ENGINE/AMAD BAY FIRE DURING
START

Engine or AMAD bay fire is recognized by illumina-
tion of the fire warning light. wvoice WARNING
ENGINE FIRE LEFT (RIGHT) . smoke and fumes,

or notification by the ground crew. An engine fire
hghtsr.betopoftheﬁnhghtandmmm&e
lights the bottom of the fire light. Fire detection sys-
tem could take 60 seccnds to reset after fire is extin-
guished

9

If the top of the fire light comes on, acivating the

fire extinguishing system arms both fire extinguisher
bunlesandslm!aoﬁfuelnndu:nmwtheengme

If only the bottom of the fire light comes on. oniy one
fire extinguishing bottle is armed. .
1 Throttles — OFF.

2 Engine Fire Button — Press.

Lift metal guard up and press button. Arms
extinguisher agent discharge vaive and shuts
off fuel to the engine.

3 Extinguisher Discharge Swuich - DIS-
CHARGE.
Agent discharge 1s immediate. If fire warning
hight goes out. test fire warning system

4 Engine Crank Swatch - OFF.

NOSEWHEEL STEERING CONTROL
FAILURE

Nosewheel steering failure is indicated by the caution
NWS. loss of steering. or uncommanded steenng
The nosewheel steening system is deactivated while
the paddle switch is held allowing the nosewheel to
free caster. Use flight controis and differential brak-
ing to maintain directional control

1 Paddile Switch - Press and hold

2 Use differential braking
BRAKE SYSTEM MALFUNCTIONS
A brake system maifunction is indicated by loss of

ing or abnormal braking resulting from brake-by-
wire {BBW) control failure, antisiud failure, or oss of
hydraulic pressure to the brakes

BBW CONTROL FAILURE

BBW control failure is caused by the loss of the VMS
communication between the brake pedal sensors and
If BBW failure is detected. the brake control switch
is electrically released to the mechanical (MECH»
position. Antiskid protection is provided when brak-
ing in the mechanical control mode.

ANTISEID FAILURE

Antiskid failure is indicated with lack of braking
res——nse and the caution ANTISKID.

NORTHROP/MCA —" F-23A
COMPETITION SkusITIVE
UNCLASSIFIED 3-13
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BRAKE HYDRAULIC FAILURE

If an abnormal braking condition is experienced with-
out an indication of either BBW or anuskid failure,
suspect brake hydraulic failure. Selecting the posi-
tion BRAKE with the emergency brake switch pro-
vides an alternate source of hyvdraulic pressure

through independent lines to the brakes.

Brake control switch changes with brake
pedal pressure applied could result in exces-
mtrahng.luud’trakmg.wnrefnﬂun

1 Brake Switch — MECH.
If caution ANTISKID does not rescind. or
braking is not restored

2 Antuskid Swtch - Off

3. Brakes - Appiy hght to moderate braking

tconditions permittung’

CANOPY EMERGENCY OPENING

If braking is not restored

4 Brake'NWS Emergency Control Switch -
BRAKE.

EMERGENCY GROUND EGRESS

The boarding ladder provides the safest means to
exit the aircraft.

Throttles — OFF.
Ejection Handle Safety Lever - Up.
Canopy — OPEN.
Battery Switches — OFF.
Lap Belt, Survival Kit Straps. Shoulder Har-
ness — Release

6. Abandon Aircraft.
EMERGENCY ENTRANCE
If access to the nose wheel well canopr switch or
mechanical crank fitting is blocked and time is criti-
cal. the fire department gain entry to the cockpit by
cutting the canopy (figure 3-2).

oW N

CUT LINE

APPROX 2= —-—i l'“ e “'}

g— b
N

c23-o11

Figwre 3-2
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0 1. External Canopy Switch — OPEN thold:. 4 Lap Beit — Release.
The external mounted inose wheel well

canopy switch must be heid to the open pos:- | WARNING
tion until the canopy Is open

5 Do not use the restraint emergency release

2 Throttles - OFF handle for emergency rescue because of

3. Ejection Seat Safety Lever — Up. probeble chute entangiement dunng pilot
Safety lever 1s located behund of the left extraction. Manual release of lap belt.
ejection handle, marked with soid yellow survival kit straps. and shoulder harness 1s
pamnt Rotate handle forward and until locked recommended. 2
up.

WARNING 5 Survival Kit Straps - Release.

] 6. Shoulder Harness — Release
Do not actuate either ejection seat finng

handle Rotate the ejecuon sear safety
lever forward and up agamnst the left
ejection handle to safety the seat

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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EMERGENCY PROCEDURES

TAKEOFF

ABORT

Use full aft stick to maximize aerodynamic drag and
increase braking effectiveness See HOT BRAKES

following & high speed ebort.
L Throttles - IDLE
2 Contro! Stick — Full aft.
3. Speed Brake Switch — Forward

HOT BRAKES

After high speed abort. landing immediateir after
takeoff or anvume hot brakes are suspected. see
Brake Energy Limitations chart tfigure 3-3). to deter-
mmne brake energy zocne. With gross weight and
braking speed. enter chart to determine if brake
energy is in the danger. restricted. caunion or normal
limitations zone.

DANGER ZONE

Expect wheelbrake destruction and possible axle
damage

e Maintain forward motion at slow speed using light
braking. only as necessary.

® Proceed to nearest parkung area clear of aircraft
and personnel without stopping Use brakes to
hold aircraft stationary until enmine shut down

e Request fire fighting equipment

¢ Shut down engines.

® The area within 50 feet of either mamn landing
gear brake is unsafe

e Emergency egress forward of the aircraft.

RESTRICTED ZONE
Expect wheel thermal release plugs to blow.

® Taxi below 25 knots ground speed to nearest
parking area. Use minimum braking to hold air-
craft stationary until engines are shut down.

e Advise maintenance personnel of brake condition.
The area within 50 feet of either main landing
gear brake s unsafe for one hour or until the
wheel thermal release plugs have blown

CAUTION ZONE

Thermal release plugs could blow Removal and
inspection of wheel and tire assemblies is required.

e Taxi to designated parking area and shut down
engines. if practical

¢ Advise maintenance personnel of brake condition
The area within 50 feet of either main landing

gear brake should be reguarded as unsafe for 20
minutes or until the wheel thermal release plugs
have blown.

NORMAL ZONE

No limitations.

AFTERBURNER FAILURE DURING
TAKEOFF

The engine has an automatic afterburner recycie
capability. If after recvcie the afterburner fails 1o
relight the caution ENG IST appears and throttle
should be retarded to MIL See enmne
manufacturer’s performance specifications

If caution ENG IST'ENG 2ND appears

1. Throttle — MIL
ENGINE/AMAD BAY FIRE DURING
TAKEOFF -- ABORT

1. Abort

2 Throttle Affected Engine — OFF

3. Engine Fire Button - Press.
Lift metal guard up and press button Arms
extinguisher agent discharge valve and shuts
off fuel and ram air to the engine.

4. Extinguisher Discharge Switch -
CHARGE.
If fire warning light goes out, test fire warning
s¥stem.
ENGINE/AMAD BAY FIRE DURING
TAKEOFF -- TAKEOFF CONTINUED
If a fire occurs after refusal speed and the decsion is
to continue the takeoff. climb to safe ejection alti-

tude. and accomplish ENGINE/AMAD BAY FIRE IN
FLIGHT.

L Throttles — As required.

DIS-
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2 Throttle Affected Engine - IDLE t(conditions
permutting).
If fire warning light goes out. test fire warning
system

If fire warning light remains on
3. Throttle Affected Engine — OFF.
4 Engine Fire Button - Press.

5. Extinguisher Discharge Swatch - DIS-
CHARGE

If fire persists
6. Eject

ENGINE FAILURE DURING
TAKEOFF

Engine failure s recognized by loss of power.
asymmetric thrust response, an engine Cautloywarn-
ing and master ~aution light If takeoff is continued.
climb to safe election aititude and accomplish inflight
emergency procedures Rotation and hift-off distance
increase significantiy for singie engine takeoff. Sin-
gie engine ciimb speed and singie engine handhing
qualities.

In the event of an engmne failure sfter nosewheel
Liftofl. neutralize rudders pnior to lowering nosewheel
to avoid directional controi problems or damage to
the nosegear

ENGINE FAILURE DURINGC TAKEOFF -
ABORT

1 Abort

Neutralize rudder pedals prior to nosewheel
rouchdown 1if abort is after rotation. Nose-
wheel structural damage could occur if
sideloads are excessive.

2. Throttle Affected Engine — OFF.

ENGINE FAILURE DURING TAKEOFF -
TAKEOFF CONTINUED

Continued takeoff with an engine failure while sull

failure, flight coatrol authority to rotate and main-
tain zero directional drift is insufficieat. Techaigucs
have been successful in performing the mancuver in
the simuplator, but continued takcoff 1n nut
recommended.

¢ Throtties — As required.
e Maintain directional control with rudder pedals
® Accelerate to the highest possible speed in the

runway available, not to exceed tire Lumut speed
® Release pedals and rotate with full aft stick

DOUBLE GENERATOR FAILURE
DURING TAKEOFF

Double generator failure on takeoff is indicated by
blanking of HUD. MPCD. UFC. and loss of enzine
thrust as the fuel flow is cutback until the emergency
generator comes on line.

1 Abort
If takeoff continued
2. Throttles - MIL.
GEAR FAILS TO RETRACT

If the gear fails to retract, put the gear bandle down
and do not attempt to retract the gear again.

1 Gear Handle — DN.
Remain below 250 KCAS If gear indicares
down and locked. reduce gruss weight and
land If gear does not indicate down and
locked. see ABNORMAL GEAR CONFIGURA-
TION.

TIRE FAILURE DURING TAKEOFF
1 Abort

If main gear tire fails
2 Antiskid Switch — OFF.

If takeoff continued

1 Gear — Do not retract
Do not exceed landing gear speed. see LAND-

on the ground is not recommended. With an engine ING WITH TIRE FAILURE.
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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EMERGENCY PROCEDURES

INFLIGHT

BLEED AIR LEAK

Bleed air leaks are recogruzed by illumination of the
caution messages L BLD LEAK/R BLD LEAK
Advisones L. BLEED and R BLEED indicate the
primary bleed air vaives have closed A combmatuon
of these cautions and the advisones indicate where
the failure has occurred and what action should be
taken to correct the situation

A caution L BLD LEAK or R BLD LEAK indicates a
leak in the respective enmine bleed air line Check
for a corresponding adwvisory L{Ry BLEED to indicate
bleed air valve has closed If the adwvisory does not
appear. close the bleed air valve by selecung the
unaffected side with the bleed aur control and retard
throttie on affected side to idle If valve does not
close. shut down the affected engine to stop the bleed
air leak

Both cautions L BLD LEAK and R BLD LEAK. with
both advisones L BLEED and R BLEED. indicate a
bleed air leak between secondary regulator and the
primary heat exchanger. and the bleed air valves
have closed The forward avionics bay requires ram
air cooling.

Both csutions L BLD LEAK and R BLD LEAK and
no advisones L. BLEED and R BLEED) indicates a
bieed air leak in the forward part of the amrcraft and
requires ram air cooling to avionics bay.

An undetected bleed air leak between the primary
heat exchanger and the air cycie machine could be
indicated by loss of performance and the caution ECS
AIR HOT. If the caution ECS AIR HOT is accompa-
nied with a loss of engine performance. turn ECS
bleed air control to OFF.

BLEED AIR LEAK -- SINGLE

A caution L BLD LEAK or R BLD LEAK indicates a
singie bleed air leak

1 ECS Bleed Air Control — Select unaffected
side.
Check corresponding bleed air advisory (L
BLEED or R BLEED) comes on to confirm
valve closed.

2 Throttie Affected Engine - IDLE
Adwvisory L(R) BLEED indicates vaive closed
and bleed leak has been isolated Cauuon
L{R) BLD LEAK resands

If caution L BLD LEAK or R BLD LEAK
remains on
3. Throttle Affected Engine — OFF if practicaly
4. Land as soon as pracucal

BLEED AIR LEAK -- DOUBLE

Both L BLEED and R BLEED and no L BLD
LEAK or R BLD LEAK

1 ECS Bleed Air Control — Cycle.
Cycle control to OFF and back o 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 above 10.000 feet MSL. em
gency oxygen should be acuvated without
delay
a Emergency Oxygen - Activate
b. Ozxygen Power Switch - POWER OFF
c Oxygen Supply Switch - OFF

3. ECS Mode Switch - OFF RAM

When below 10,000 feet MSL
1L Cabin Pressure Switch - RAM DUMP
2. ECS Bileed Air Control - OFF.

3. Land as soon as possible.

ECS OVERTEMPERATURE
Overtemperature condition in the avionics equipment
bay is recognized by the caution ECS AIR HOT The
condition can be caused by insufficent air flow or hot
air flow to avionics equipment and vehicle manage-
ment computer. If cooling air is not provnded withun
two minutes, equipment failures could occur The
first response should be to cycle the ECS mode
switch to manual

NORTHROP/MCAIR YF-23A
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The advisory L (R} BLEED could indicate s failed

od bieed air valve and cycling the bieed air con-
trol to OFF then BOTH could reestablish bieed air
flow

If ECS bleed air cooling is discontinued, optimum
ram air cooling cbtamned at 10,000 feet MSL. s
between 0.8 - 0.9 Mach

1 ECS Mode - MAN.
Provides maximum aurflow to cockpit and
’ avionics bay.

2. ECS Bleed Air Control — OFF, then BOTH.
3. Either Throttle — Advance by 4% RPM

4 Oxvgen — As required
If failure occurs above 10.000 feet MSL. emer-
gency oxygen should be activated without
delay

a. Emergency Oxygen — Activate
b Oxvgen Power Switch - POWER OFF
¢ Oxvgen Supplv Swatch - OFF

5. Airspeed — Maintamn subsonic

5 ECS Mode Switch - OFF RAM.

Altitude — Descend below 10.000 feet MSL

-

‘ If light remains on after 2 minutes

8 Cabin Pressure Switch - RAM DUMP
‘ The emergency ram air scoop opens providing
ram air cooling to the cockpit and aviomcs
bay. ECS and cxygen generaung system are
' turned off
9 Nonessential Electrical Equipment - Off
’ 10. Land as soon as practical
Vehicle management system has an estimated
If below 10,000 feet MSL
4 Cabin Pressure Switch — RAMDUMP.

- - - -

Turn off all avionics equipment as soon as
possible after landing w0 avord egquipment
damage.

OXYGEN SYSTEM FAILURE

The waming light OXY and the voice warning
THREAT WARNING indicate oxygen system fail-
ure. Acuvating the emergency oxygen bottle supples
unregulated 100% oxygen. Turning off the cxygen
regulator prevents any dilution of the emergency oxy-
gen supply.

Emergency oxygen duration is approximatelv 35-15
minutes. Altitudes above 35,000 feet MSL and mask

leakage cause shorter duratons.
Above 10.000 feet MSL

1. Emergency Oxygen Bottle Handle - Acnivate
Provides 5-15 minutes of oxygen

Oxygen Power Switch - POWER OFF
Oxygen Supply Switch —- OFF
Altitude — Maintain below 10.000 feet MSL

EXTREME COCKPIT TEMPERATURE
If the cockpit temperature is not controllable in auro-
matic or manual select RAMDUMP to stop
incoming conditioned hot air.

ECS Mode Switch —~ Manual

Temperature Control Knob — Full cold.
Airspeed — Maintain subsonic.

Oxygen — As required.
IfﬁdmmshmelooootutMSLm
gency oxygen should be activated without

delay.
a Emergency Oxygen — Activate.
b. Oxygen Power Switch - POWER OFF.
¢ Oxygen Supply Switch — OFF.

5. Cabin Pressure Switch - RAM/DUMP.
ram air cooling to the cockpit and avionics
bay. ECS and oxygen generatng system are
turned off.

6. Land as soon as possible.
mately 30 minutes.

C o I
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AIR DATA LOSS -- TOTAL

The caution AIR DATA indicates a degraded mode of
arr data informaton but valid control laws The cau-
uon FX GAINS indicates a total loss of air data
mformation. The controls laws use the fixed air data
based on airspeed and aititude at the time of failure
The VMS uses flight control laws based on flight
conditions at high subsonic range. if supersonic. If
flight control is degraded. fixed gain could provide
better control feel

AIR DATA LOSS ABOVE 350 ECAS
1 Fixed Gain - HI AS.
Selects fixed flight control gain for high
subsonic flight. Adjust airspeed as necessary
for stuck feel force.
2 Airspeed — Slow below 10 Mach
3 See Air Data Loss Below 350 KCAS
AIR DATA LOSS BELOW 350 KCAS

1 Fixed Gain Switch—-LO A S.
Prior to landing

2 Airspeed - 220 KCAS.

3. Landing Gear Down — 220 KCAS

4 Controliability — Check.
Slow to minimum control speed or mmmum
approach speed which ever i= higher

5 Land as soon as practical.

FLIGHT CONTROL MALFUNCTIONS

In addition to abnormal response. degraded flight
controls are indicated by vehicle menagement system
cautions. The caution RESET VMS accompanies the
cautions FCS IST. FCS 2ND, and FCS SRD. Cease
heavy maneuvering. Attempt vehicle management
system reset. If caution FCS IST can be reset. nor-
mal flight can be resumed The mission should be
discontinued if VMS does not reset or the cautions

1 Paddle Switch - Squeeze and release. if flight
test gains are enabled.
The paddie switch reinstates normal control
laws if the flight control malfunction is a
resuit of flight test gain control.

2 VMS’ENG - RESET.

If Caution FCS 2ND/FCS 3RD appear. or
caution FCS 1ST did not reset.
3. Airspeed — Maintain 200-300 KCAS
If airspeed is not reliable. fly approximatels 4
6 degrees AOA
4 VMS/ENG - RESET.

5. Controllability — Check
See CONTROLLABILITY CHECK.

6. Land As Soon As Practical

FLAP MALFUNCTIONS

A flap malfunction is indicated by the caution
FLAPS or an uncommanded rollingyawing moment
during landing gear extensionretraction

FLAPS FAILURE

The cause of the caution FLAPS. could be the loss of
auto flaps Flaps could remain in the last pesiton
artamned at the time of failure Use emergency flap=
or make no flap landing

FLAP ASYMMETRY

If lateral rolling and vawing occurs during operatin
of the wing flaps. or the caution FLAPS appears. sus-
pect an asymmetncal flap condition If a leading
edge flap malfunction can be confirmed. do not
exceed 15 degrees AOA and 45 degrees of bank

1 VMS/ENG - RESET.
2 Trim - As required
If insufficient roll trim
3. Flap Emergency Switch - EMERG UP
Plan no flap landing
If roll continues

3. Emergency Flap Switch — EMERG DN.
Conditions permitting. slow aircraft to below
250 KCAS.

4 Controllability — Check.
See CONTROLLABILITY CHECK.

OUT OF CONTROL RECOVERY

1 Controls — Neutralize
Neutral position nulis all pilot commanded
flight control inputs.

2 Paddle Switch — Press and release.
The paddle switch reinstates normal control
laws if the flight control malfunction s a
result of flight test gain control.

NORTHROP/MCAIR YF-23A
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3 Throttles - As required

See engine manufacturer's performance
specifications. An out of control condition can
be aggravated by asymmetnical thrust

If not recovered and below 200 KCAS
4. Flight Control Override Switch — ON.
5. Paddle Switch — Press and hold
When flight control override switch is on and
paddie switch is held. maximum flight control
displacement is provided.
6. Stick — As required.
After recovery
7. Paddle Switch — Release.
8. Flight Control Overnde Switch — OFF
If not recovered by 10.000 feet AGL
Eject
SPIN RECOVERY
ERECT SPIN RECOVERY

Applv out of control recovery procedures before
applying spin recovery procedures.

Paddle switch -- Press and hold.
Stick — Full forward
Allerons — Full with spin
Rudder Pedals - Full against spin
After recovery

5 Paddle Switch — Release

6. Flight Control Override Switch - OFF
If not recovered by 10.000 feet AGL

3. Eject
INVERTED SPIN RECOVERY

Apply out of control recovery procedures before
1 Paddle switch — Press and hold
2. Stick — Full aft
3. Ailerons — Neutral
4 Rudder Pedals — Full against spin.
After recovery
5. Paddle Switch — Release.
6. Flight Control Override Switch — OFF.

=1

rl-

PRI

If not recovered by 10,000 feet AGL
5 Eject
ENGINE MALFUNCTIONS

In addition to abnormal engine performance. the cau-
tions LiR) ENGINE,-L(R+ENG2ND, and L(R) ENG
1ST indicate an engine maifunction or engine perfor-

" mance limit. The caution RESET VMS could appear

with the engine cautions. Check standby flight

1 g ; ing limitati i

to maintain normal limits and land as soon as pract-

cal Shutdown engine if normal limits can not be
e

If engine stalls, rolls back. or shuts down. press

engine reset. Restart engine.

If engines do not respond to throttle cutoff. the

engine fire light buttons can be wused as an

alternative means to shutoff fuel to the engines.

A windmilling engine produces msufficent oil pres-

sure for lubncation. See engine manufacturer’s

performance specifications.

Throttle Affected Engine - IDLE

VMSENG -~ RESET.

Standby Flight Display 1 — Check

- 3 Aleted Engine — As recuired:

See engine manufacturer's performance
fcats

ENGINE OIL PRESSURE

MALFUNCTION

Engine cil system malfunctions include zero. low. and
high ocil pressure. Zero cil pressure causes & master
caution light and a caution L(R) ENGINE. Low oil
pressure causes a master caution light and a caution
L(R) ENG 1IST. For high cil pressure see engine
manufacturer’s performance specifications. Standby
flight display one and the MPCD engine display pro-
vide oil pressure information.

Inverted flight could cause temporary oil system
malfunction indications. If oil pressure returns to
normal after inverted flight continue normal opers-
tons.

If oil pressure stays at zero or is abnormally high and
the other engine is operating normally, the
malfunctioning engine shouid be shut down to mini-
mize damage If oil pressure is low and appreciable
time remains during recovery. consider engine shut-

W e
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down during recovery and restart prior to lmdm;

abnormal cil pressure i1s accompanied by engine
vibration. shut the engine down

1 Throttle - IDLE
-2 VMSENG - RESET.
3 Standby Flight Display 1 - Check
If oil pressure is zero or high
4. Throttle Affected Engine - OFF:
5 Land as soon as practical
If oil pressure is low

4 Throttle Affected Engine - As Required.
Operate engine at idie during recovery. Mini-
mize G forces.

5 Land as soon as practical

ENGINE STALL

The engine control unit detects engine stall based on
rate of change of enfine burner pressure. Automatic
stall recovery actions include afterburner
cancellation. enzine ignition. and limited fuel flow
duning engine recovery and reacceleration. If auto-
matic stall recovery fails. a master caution hght could
come on accompanied by nsing EGT and decreasing
RPAM
1 Throttle — Out of AB
If engine does not recover
2 Throttle - IDLE.
If stall does not clear
3 Throttle - OFF
4 Enmne — Airstart.
If restart is successiul. leave engine at idle
unless additional thrust is required for safe
recovery.
DOUBLE ENGINE FLAMEOUT
Emergency power unit start up is automatic Adviso-
nes EPU HYD, HYDRAZINE, and EPU GEN indi-

cate emergency power unit has started See EMER-
GENCY POWER OPERATION.

If the EPU is activated. see LANDING WITH EPU
ACTIVATED.

1L Throtties — Idle.

3. EPU Selector - ON.
Push selector in and rotate to ON

4 Engnes - Airstart
Above 10.000 feet MSL

5. Emergency Oxygen Bottie Handle - Activate
Provides 5-15 minutes of oxygen.

6. Oxygen Power Switch — POWER OFF.
7. Ozxygen Supply Switch — OFF.

EMERGENCY POWER OPERATION

The emergency power unit (EPU) comes on
automatically for double engine flameout. double
generator failure, or loss of the utility hydraulic sys-
tem and either flight control hydraulic system. i the
EPU fails to come on automatically. move the EPU
controi switch to ON.

Emergency power unit operation is indicated by the
advisones EPU GEN. HYDRAZINE, and EPU HYD.
and the decrease in hydrazine quantity on the stand-
by fght display 2.

The hvdrazine suppiy provides encugh power to run

the EPU emergency generator for approximately 15
minutes and approxiumately 9 minutes with the emer-

gency hvdraulic pump providing hydraulic power. If

the emergency generator fails approximately 2 mu.
utes of battery power is available

If the EPU is activated. see LANDING WITH EPU
ACTIVATED.

L EPU Selector - ON.
ENGINE AIRSTART
Airstarts using bleed air, spoocidown. or windmilling
engine can be accomplished within the airstart enve-
lope. See engine manufacturer’s periormance
Fcats
1 Airspeed — As required.
See engine manufacturer’s performance
specifications.
2 Throttle — OFF.
3. VMS/ENG - RESET.
4 Throttie - IDLE
If no start by 20 & RPM

5. Operating Engine — RPM as required.

i = - Zee cngmn manufacturer’s performance
2 Airspeed — As required. &
NORTHROP/MCAIR YF-23A
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6. Engine Crank Switch — L or R (as required).
Place switch to select the failed engine.
ENGINE/AMAD BAY FIRE IN
FLIGHT -

Utbemﬁnhghttupperhalﬂmou.mt
ing the fire extinguishing system arms both fire
: bottles and shuts off fuel and ram air to
the engine. If the AMAD fire light (lower half) is on,
only one fire extinguishing bottle is armed.
If an explosion or catastrophic engine failure occurs,
do not delav engine shutdown. Afler the fire hght
has been pressed. do not press again If the fire
extinguishing agent is used, do not restart engine
uniess absolutely necessary.

j“‘ARNINGI
Pressing the engine fire button a second
time reopens main fuel shutoff vaive and
allows fuel to flow to the engine. Possible
fire or engine explosion could result

1 Throttle Affected Engine - IDLE
2 Standby Flight Display 1 - Check.

If fire light remains on for 30 seconds or fire is
confirmed

3 Throttle Affected Engine - OFF

4 Engne Fire Button — Press
Lift metal guard and press button

5 Extinguisher Discharge Swtch -
CHARGE

If fire warning light goes out
6. Fire Warning System — Test

7. Bleed Air Control — Cycle to OFF. then as
requured.

If fire persists
6. Eject
EPU FIRE IN FLIGHT

1 APU/EPU Fire Button ~ Press.
[2] APU fuel is shutoff, one fire extinguishing
agent bottle is armed. and a 10 second delay s
started (allows APU to spool down).

DIS-

NORTHROP/MCAIR YF-23A
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Wait 10 seconds
2 Extinguisher Discharge Switch -
CHARGE.

Time delay prevents discharge 10 seconds
until after fuel shut off If fire warning hight

goes out, test fire warning system.
If fire light remains on

DIS-

Time delay prevents discharge for 10 seconds
If fire warming light goes out. test fire warnung
system.

If fire ;;ersnsts

3. Eject
FUEL MANAGEMENT COMPUTER
FAILURE

The caution FUEL FAIL indicates failure of the fuel

management computer or a fuel gauging probe fail-
ure. The caution CG comes on.

1 Fuel Display -
If invalid timer appears (bottom nght corner
of display). the fuel management computer
has failed If EST is shown by a fuel tank a
fuel probe has failed If INV is shown by a
fuel tank tank quantity reading is invalid

If invalid timer appears on fuel display
Z AQA - 12 degrees, maxmum.
3. Land as soon as practical

FUEL TANK PRESSURIZATION
SYSTEM FAILURE

Low tank pressure is indicated by the caution TANK
PRESS. Maintain below 17,000 feet MSL (if pracu-
cal) to prevent fuel pump cavitation.

1L Throttles — Out of AB.
2. Altitude — Maintain below 17,000 feet MSL.
J. Land as soon as practical

FUEL ASYMMETRY

Indication of a fuel asymmetry could be:
e Caution FUEL ASYM (wing transfer pump failed).
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® Caution CG tfuselage transfer pump failed).

The caution FUEL ASYM indicates a 500 pounds
fuel imbalance between the left and right wing tanks,
and couid indicate the failure of a wing transfer
pump on one side

A caution CG could be an early indication of fuel
transfer failure Monutor CG and fuel tank gquanu-
ties.

1. Throttles — Out of AB -
If a low fuel state s suspected 1n the main
transfer tank(s), retard throtties to mimimum
ical s
2. Maneuvering — Discontinue.
3. Manual Fuel Control Display — Select.
Press button labeled CONT on fuel display.

Manual fuel control display appears. Check
tank quantites.

Do not deselect the manual fuel display for
more than 30 seconds. The fuel svstem
returns tc automatic mode wathin 30 sec-
onds after deselecting the manual fuel dis-
play.

3. Fuel Diverter Valves — Verify feed position
Press button iabeled LDIV and button labeled
RDIV until the letter F appears.

4. “mg'l‘nnser?mpa Off.
Press the button iabeled LWP and button
labeled RWP. Check word OFF appears
beside label

5. Land as soon as practical

FUEL LOW

Indication of a fuel low could be:

® Premature caution FUEL LOW,

e Voice WARNING, FUEL LOW ,

Low fuel status is indicated by the caution FUEL
LUW. accompanied by the voice WARNING, FUEL
LOW . The low fuel caution is activated by low fuel
level in the engine feed tanks

The caution FL"EI.LOWM&M@M

" 2 Fuel Status Display — Select.
3. Fuel Quantity — Verify fuel in feed tanks
If all fuel is not in feed tanks

4 Paddle Swtch - Squeeze and release
Returns fuel control to automatic

5. Land as soon as possible.

If one fuel tank is low and fuel leak confirmed

6. Throttle Affected Engine — OFF.

7. Engine Fire Button (affected side) — Press.
The engine fire warning light closes the fuel
shutoff valve isolating leaks downstream of
the valve

If fuel caution CG ison
8 AOA - Limit to 12 degrees.

FUEL BOOST PUMP FAILURE

Failure of one boost pump causes the crossfeed valve
to open automatically. One boost pump is sufficient
to provide fuel for both engines ar thrortie settmgs
up to MIL power.

Double generator failure could cause both boost
pumps to stop until the EPU provides emergency
power. Normal engine operation cannot be sustained
with failure of both fuel boost pumps. The DC fuel
pumps can supply 5000 Ib/hrpump fuel flow

1. Throttles — Qut of AB.

2. Fuel Status Display — Select.
Confirm boost pump failure by low fuel pres-
sure.

NOTE

If one boost pump fails, limit throttles to
MIL power range maximum If both boost
pumps fail. limit throtties to less than 5.000
Ib/hr/engine fuel flow maximum.

3. Land as soon &s practical

FUEL HOT

If the engine inlet fuel is above 115 degrees
Centigrade, the caution FUEL HOT comes on. Fuel
could vaporize and cause fuel pump cavitation and
engine flameout is possible. A hot fuel condition also
exists, if engine fuel temperature on standby flight
display 1 is above engine fuel temperature himit or
fuel feed tank temperature is above 60 degrees
Centigrade.

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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1 Standby Flight Display 1 —- Select.
Determine smide affected by fuel temperature
hot.

2 Throttie Affected Engine — Set 5.000 pph fuel
flow

If conditions permit, set 5.000 Iba‘hrengine
fuel flow or more for fuel cooling

If caution persisis/ fuel temperature confirmed
hot

3. Land As Soon As Practical

FUEL VENTING

Fuel venting could be caused by failure of the fuel
level control vaive in tanks 1 or 2. Fuel transfer is
normaily stopped when tanks | and 2 are full If the
fuel level control vaive in either tank fails. fuel trans-
fer continues and vents fuel overboard Fuel venting
can be confirmed by chase aurcraft, if avaulable

Indication of venting couid be a premature bingo fuel
or fuel low cautions If venung occurs during awr
refueling. discontinue refueling
1 Manual Fuel Control Display — Select
Monutor fuel level in feed tanks.

2 Left Feed Tank Refuel Shutoff Vaive — Close.
Press button labeled LF. As f2ed tank fuel 1=
used. manually open refuel control vaive to
refill enpne feed tank

If venting continues
3. Left Feed Tank Refuel Shutoff Vaive — Open
Press button labeled LF

4 Right Feed Tank Refuel Shutoff Valve -
Close
Press button labeled RF As feed tank fuel is
used. manually open refuel control valve to
refill engine feed tank

5. Altitude — Maintain below 25.000 feet MSL.
SINGLE GENERATOR FAILURE
Caution L GEN or R GEN indicate generator failure.
Essenual flight electrical loads can be provided by
one generator. Check the MPCD for assocated cau-

2 Generator — Reset
Cycle generator switch to RESET and back to
ON. Generator may be reset as many umes
&s required.

3. VMSENG - RESET.
If generator fails to reset

4. Generator Switch - OFF

5. Land as soon as practical

AC Equipment Lost

Flight test equipment,

Fuel flow transmitter,

Programmable armament control (PACS..
Seat adjustment.

IFF Mode 4, i
Weapons stations. ]
Wing fuel transfer (left and right: |

DOUBLE GENERATOR FAILURE

If both generators fail the emergency generator
automatcally starts and powers the essential buses
See EMERGENCY POWER OPERATION

See LANDING WITH EPU ACTIVATED.

For affected electrical buses with double generator
failure. see figure 34 To avoid engine stall or flame-
out, reduce thrust to idle until electnical power to the
fuel boost pumps is regamned.

If the electronic ADI display does not automaticaily
come up on the night MPCD. use backup instruments
and attempt to reset the emergency generator. 1f the
nght MPCD is sull blank. attempt to reset by cyching
the MPDP power switch to OFF, then ON.

Warning hight OXY appears 10-20 seconds after fail-
ure if a generator cannot reset.

1 Throtties - [DLE (immediately).
Any delay in retarding throtties could result
in dual engine flamecut. Placing throtties to
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OPERATING ELECTRICAL BUSES

EMERG BATTERIES
ON UTIL AND |VMS | AND
EMERG V™S 2
BUSSES s MINS | 2 MIND 2 MINS)

AC ESSENTIAL
LEFT AND RIGHT OoN — —
AC MAIN 1
LEFT AND RIGHT — —_ ae
AC MAIN 2
LEFT AND RIGHT — . =
DC ESSENTIAL
LEFT AND RIGHT o~ o~ -
VMS 1 AND VS 2 o~ oN oN
oC MAIN _

LE=T — — -

RIGHT oN — -

(IN FLIGHT)
23-012
Figure 34
_______ ; ¢ Oxygen Supply Switch - OFF
' CAUTION

Engine stall could occur with double
generator failure. Idle engine thrust could
help avoid engine stall by reducing engine
fuel demands until the EPU can stablize
electnical power to the fusl boost pumps.

2. EPU - Check operating

If EPU fails to start. turn EPU on manuaily
and reset the emergency generator. if

7

Generators - Reset.
Cycle each generator switch to RESET and
back to ON.

MPDP Power Switch — Cycle OFF. ON o
MPCD blank.

Cycle switch momentarilv (mmimum of 03
seconds) to OFF. then ON, and release

. VMSENG - RESET.

RS 8. Land as soon as practical.

T T ired If neither generator resets

y 9 Land as soon as possible.

4. Oxygen — As required. : 2
If fasiure occurs above 10,000 feet MSL., emer- g e wr“lw'““’m““’“’
gency oxygen should be sactivated without )
delay. 10. EPUSdm—ONGmtp'uxtnhndmg!m

- J Just prior to landing cycle selector
a Emergency Oxygen - Activate. AUTO to ON.
b. Oxygen Power Switch — POWER OFF.
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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"EQUIPMENT LOSTWITH DOU- | - 2ol ssmpnss pmcscl
BLE GENERATOR FAILURE | THREE TRANSFORMER RECTIFIERS LOST
' Three transformer rectifier failures could result in
Additional AC Equip- | DC Equipment Lost the loss of some electrical equupment
’ ment Lost (EPU on) 1 Non Essential Equ ¢ — Off
e Jerkin controls e Up from control e TACAN
® Awvionics interface unit| (parual) o IFF
2 e Tank 3 & 4 control ® UHF2
e HUD e Annskid e MASTER ARM
e INS e Hot fuel vaives . MHUDM'P“D
® Display processor|® UHF 2 . 5
’ tpartual) e Fan bieed valve ® Flight Test Data
® Oxygen generation ® Seat adjust Yt
® Pitot heat e TACAN & 55 SR o poenitin.
B i‘f‘ test equipment | ECS control CENTRAL COMPUTER FAILURE
. boost pump ® Awvionucs Interface 2 : i
® Fuel transfer | e Oxygen  gemeration| Central computer failure is indicated if the message
e Anticollision lights control STANDBY flashes on the left MPCD and the nght
e ECS e Left MPCD MPCD changes to an electronic ADL. Accurate fuel
e C -akes CG information s lost to the VMS and the cautions
. ch'ﬁ i S in"fl,;m lights TANK PRESS and FUEL ASYM appear  Fuel
e Aft ECS ram scoop o Armement . information for cautions FUEL FAIL. TANK PRESS
solation vaive and FUEL ASYM is inaccurate. Use fuel quanuty

"BATTERY FAILURE

The caution BATTERY indicates the emergency.
utility, or one of the two flight control (VMS:)

battenes is failed
1 practical

Mission control monitors electrical system and

could provide information on affected battery.

TRANSFORMER RECTIFIER FAILURE

Land as soon as

L Avionics BIT — Select.
Select avionics BIT menu and determine
extent of joss  Mission control monitors
ONE OR TWO TRANSFORMER RECTIFIERS
LOST

Maximum load capacity is reached with the loss of
two rectifiers

from standby flght display.

1. Central Computer — Reset.
Press button labeled CC RESET located on
the INE control panel

If in manual fuel control

Z Paddle Switch - Squeeze.
Returns fuel control to automatic.

If central computer does not reset (left MPCD
blank)

3. Central Computer Power Switch - Cycle.
Move switch through AUTO to OFF. then
momentanily to ON.

4 MPDP Switch - Cycle.

Cycle multipurpose display processor power
switch o OFF, d:nON and release.

5. h.ndu-_nr.nn;nmul
SMOKE OR FUMES IN THE
COCKPIT

Consider all unidentified odors as toxic. Do not con-

1. Nonessential Electrical Equipment — Off with smcke. The most probable source of smoke or
’ e TACAN fumes is from the engine or from residual oil in the
e [FF ECS ducts. The smoke is blue grey, has a pungent
e UHF 2 odor, and could sting the eyes.
’ e Master Arm
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
’s-a UNCLASSIFIED
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There are no fuel or hydraulic lines passing through Loss of one PC and both utility hydraulic pumps

or near the cockpit area. Possibility of cockpit fire is
remote

1 Oxygen Power Switch — 100%.
Provides maximum oxygen enrichment at
slight positive pressure.
If smoke and fumes or odors persist
2 Emergency Oxvgen Bottle Handie - Activate.
Provides 5-15 minutes of oaygen.
3. Oxygen Power Switch — POWER OFF.
Oxygen Supply Switch — OFF.
5. Cabin Pressure Switch — RAM/DUMP.
The cockpit s unpressurized Descend below
10.000 feet MSL before emergency oxygen sup-
ply is depleted.
If electrical smcke confirmed
6. Non-Essential Electnical Equipment - Off
7. Land as soon as possible.
If cockpit visibility is dangerously restricted
8 Canopy — Jetuson.
PC HYDRAULIC FAILURE -- TOTAL

Total PC hydraulic fatlure is recognized by the cau-
uons PC-1. PC.2 and FCS 2D Reduce hydraulic
pressure demands by fling at airspeeds to mimimize
high pressure iocads on the flight controis iapproxi-
mately 220-300 KCAS:.
1. Hydraubc Pressure — Check
Check hydraulic pressure on the standby
fhight display 2 to venify total PC faiiure.
2 Airspeed - 220-300 KCAS.
3. Flight Controls — Minimize inputs.

4. Controllability — Check.
See CONTROLLABILITY CHECK.
5 Land as soon as possible
Make straight in approach. Anticipate slow
landing gear extension
PC AND UTILITY HYDRAULIC
FAILURE
The locss of both PC and one wtility hydraulic pump,

or both utilitv and one PC pump. reduces flight con-
trol effectiveness to approximately half

automatically activates the emergency power unut
and restores some flight control authorty to the
hvdraulic system With the loss of one utility and
both PC pumps, select emergency power unit on See
EMERGENCY POWER OPERATION. See LAND-
ING WITH EPU ACTIVATED.

1 EPU-ON.
If both PC hydraulic systems and one utility
hydraulic pump failed

2 Airspeed -- 170-180 KCAS.

3. Landing Gear Emergency Extension Swatch
DOWN.

NOTE

Lower the landing gear with emergency
accumulator pressure to reduce h\-drauhc
system demand With both PC hyvdrauiic
systems failed utility hvdraulic sysiem
pressure could be insufficient to power the
flight controls and wtility sysiem

4 Land as soon as possible.
Make straight in approach
LOSS OF CANOPY
1 Airspeed — Less than 200 KCAS

2 Alutude - Maintain less than 10.0(x' feet
s MSL

3. Ejection Seat — Lower.
4 Land as soon as practical

EJECTION GENERAL

Ejection can be accomplished from ground level w0
50.000 feet MSL. between 0 and 600 knots with
wings level and no sink rate. Apprecable forces are
exerted on the body above 450 knots. Above 500
knots, ejection is hazardous due to excessive dynamac
pressures. Altitude, airspeed, pitch and dive angies.
sink rate, G loads. human reaction times. etc. can
reduce chances for survival and could be cumulatve
In most situations, ejection at higher altitudes
tapproxumately 10,000 ft AGL) at reduced awrspeeds
allows more time to overcome ejection difficuines In
controlied level flight, eject above 2000 feet AGL if
possible. If out-of-control, eject above 10.000 feet
AGL if possible Do not delay ejection below 2000
feet AGL for any reason

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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WARNING

® To eliminate the nsk of burn injury dur-
Ing ejection requires weanng flight
g:lcm!sand fiying with sieeves rolled

e Do not delay ejection for any reason that
commits you to an unsafe ejection.

HIGH ALTITUDE EJECTION

‘In an ejection at higher altitude. considerable tine

elapses during drogue chute descent before seat
separation and parachute deployment Therefore.
manual seat separation should be made only if auto-
matic seat separation failure 1s confirmed

LOW ALTITUDE EJECTION

Bdor_OOOfeuAGLchmforasmsful
ejection are improved by leveling the wings and
zooming the arcraft. Ex:hangeuussansmdfor
aititude and gamn an upward vector for ejecion Do
not exceed 20 degrees nose up. Eject before climb
rate reaches zero. A more vertical seat trajectory
provides additional time for automatic seat separa-
tion and parachute depiovment.

AUTOMATIC EJECTION SEQUENCING

There are three ejection modes. based on airspeed
and altitude (figure 3-5). Mode 1 provides immediate
parachute deplovment after clesring the aircraft
Mode 2 deplovs the drogue chute first to siow the
seat. then deploys the parachute. Mode 3 is a high
altitude'high airspeed mode. In mode 3 the drogue
chute remains attached to the seat until mode 2 or
mode 1) parameters are met. then resumes the recov-
ery sequence.

BEFORE EJECTION

)

If unable to siow below 200 KCAS._ jettison
canopy with canopy jettison handle pnior to
ejection to eliminate possibility of canopy
collision with ejection seat or mamn para-
chute.

Tighten lap belt.

Fully insert oxygen mask bayvonets.

Lower helmet visor.

Tighten chin strap.

Stow loose equipment

Select IFF EMER

Lock shoulder hamness

Notify controlling agency of location and
intentions.

CANOPY SEPERATION FAILURE

If the canopv fails to jettison after pulling the
ejection handle. pull the other handle. If the canopy
fails to jettison. maintain one hand on the ejection

handle and attempt to jettison/open the canopy with
other hand

1 Canopy Jettison Handle — Press uniock but-
ton and pull

If canopy fails to jettison
2. Canopy Switch — Open.
EJECTION

Ejection should be accompilished at the lowest pracu-
cal airspeed.

S N

© ®

WARNING

-Slednumhm-dnmmlfur
collisions between the canopy and the
m:mywﬂwm

If time and conditions permit
¢ Do not pull restraint emergency release
1 Slow below 200 KCAS. handle prior to ejection. Activation of
the handle disconnects lap belt and iner-
tial reel harmess  Safe ejection is
impossible.
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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' EJECTION MODES ;
- 15 -
L ! | | i
o | | 'l
' [
g - I \ moe 2\ | |
— I !
JEINAAN
S o N
= . ® “ % 100 200 300 400 s00 500
— AIRSPEED-KNOTS

TIME (SECONDS)
TYPICAL EVENT TIMING

MODE 1 | MODE 2| MODE 3
1. ROCKET CATAPULT FIRES c.0o | 0.0 | 0.0
2. VERNIER ROCKET FIRES 0.18 | 0.18 | 0.18
3. DROGUE DEPLOYS AND NA 0.17 | c.17

INFLATES

4. PARACHUTE DEPLOYS 0.20 | 0.97 .
S. DROGUE RELEASES FROM SEAT | NA 1.3 .
6. SEAT RELEASES FROM PILOT | 0.45 | 1.42 .
7. PARACHUTE INFLATES 1.0 | 2.8 .
8. SURVIVAL EQUIPMENT DEPLOYS | 5.8 | 6.3 -

» PARACHUTE DEPLOYMENT, MAN SEAT SEPARATION AND FOL-
LOWING EVENTS ARE DELAYED UNTIL MODE 2 (OR MODE 1)
PARAMETERS ARE MET

Figure 3-3

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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L

Ejection Handlets) -

EJECTION SEAT FAILURE

ARNING

- The following procedures are presented as a

memMMthMm

L N

last resort action for the pilot to depart the
aircraft and no in-depth studies have been
made to confirm whether or not they will
be successful Piot safety.- may be
Jeopardized using these procedures: howev-
er this may be preferable to remaiming with
the aircraft

Airspeed - 200-250 KCAS
Survival Kit Straps —- Helease
Trim - Full Down

Appiy full down mm while hoid awrcraft in

4 Stck — Release

5. Restraint Emergency Release - Actuate while
pushing up on left Pitot probe support

MANUAL SEAT SEPARATION

Manual release is difficuit and should be considered
only as a last resort Push up on the left Pitot sup-
ponnndnmtﬁwwpmlthemtemm
release handle. Jerk on the parachute nsers. or use
any other method to force the personnel parachute
container from the seat.

WARNING

e Do not grasp the Pitot sensing inler
housing Severe armvhand injury could
occur if parachute mortar fires

e Do not attempt to open the lap beit If
the lap beit is opened. the seat parnally
falls away, but parachute nsers and

level flight shouider harness couid remain attached
NOTE and make successful parachute depioy-
ment impossible.
Do not delay between step 4 and step 5.
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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EMERGENCY PROCEDURES

AIR REFUELING

BREAKAWAY PROCEDURES

Relative position of the tanker and receiver aircraft
must be ciosely monitored by all crew members dur-
ing all phases of refueling I either a tanker or
receiver crew member determines an abnormal condi-
tion requires an immediate separation of the two aur-
craft, the crew member shall transmit the breakaway
inciude. but are not limited to. excessive rate of clo-
sure, overrun. and engine failure. The arcraft need
not be in the contact position to call a breakaway.

Limit the use of the word breakaway to critical situa-
uons Casual use of the word breakaway dunng
refueling operations could cause aircrews to mnitiate
emergency separation procedures

For all breakaways. transmit the tanker call sign and
the word breakaway three times ‘Example CHEVY
20, BREAKAWAY, BREARKAWAY. BREAKAWAY).

The tanker shall:

® Increase power. if available. to obtain forward
separation. When clear of the receiver, ciimb
straight ahead with wings level

e Turn beacon hights to BOTH ON and position
lights to BRIGHT

The receiver shall:

¢ Dhisconnect After disconnect. retard throtties and
establish a definite rate of descent to 1000 feet
below base air refueling altitude.

® Drop aft of tanker until entire tanker is in sight
and monutor flight instruments.

e [f overrun of the tanker occurs. do not turn until
positive separation 1s attamned.

WARNING

If the receiver loses sight of the tanker at
any time afier overrun, the receiver shall
establish a positive rate of descent to 1000
feet below base air refueling aititude

SYSTEMS MALFUNCTIONS

Do not attempt air refueling if systems malfunctions
Jeopardize safety except for a fuel emergency or com-
mand direction

FAILURE TO DISCONNECT

[f a disconnect does not occur, select SLIPWAY
ORIDE on the air refueling switch and push the air
refueling disconnect switch If a disconnect still does
not occur, use a brute force disconnect.

BRUTE FORCE DISCONNECT

A controlled brute force disconnect is gradual move-
ment to the aft boom limit ending with a smooth ten-
sion pull out. A controlled brute force disconnect 1sa
last resort

Maintain refueling position and establish 2 gradual
movement aft until the boom is at maxunum exten-
sion. After separation. request the boom operator
visually check for receptacie damage Aur refueling
may be continued with other receivers if the boom
shows no visual damage and a boom stability check 1=
normal

If an uncontrolled brute force disconnect occurs. ar
refueiing shall be terminated except during fuel
emergencies.

OVERRIDE OPERATION

If inadvertent disconnects occur due to a tanker
malfunctioning signal amplifier or recerver system
malfunction. refueling can be completed by setting
the air refueling switch to SLIPWAY ORIDE  With
the switch in the overnde position. only the recerver
tanker aircraft is not able to initiate a disconnect
Disconnects can still occur in the overnde position
when the nozzie fuel pressure i1s over 82 psi. or a
mechanical disconnect caused by exceeding hvdraulic
latch actuator relief settung.

FAILURE TO LATCH

When all other means for fuel transfer fail and a
fuel shortage emergency aboard the receiver aircraft

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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exists. the boom operator can maintain boom contact TANKER ENGINE FAILURE ‘
with shight premure on the receptacie In the event tanker engine failure s expenienced dur-
_______ ing air refueling, the refueling shall be termunated
’ :CAU'HON; immediately. In fuel emergencies, every effort shall
"""" be made 10 onlocad fuel, utihizing a descending flight
Prior to emergency transfer of fuel the path if required.
boom operator shall thoroughly coordinate
’ the procedures to be used  After the ABORT PROCEDURES
‘ system is put into override. The boom clear the formation. and take action as required.
operator inserts the boom nozzle fully into . - s b !
; = A receiver aborting during the refueling operation
therene;::deand ..pﬂmladqunﬁlud informs the tanker of the abort. clears the formation.
‘ -0 S f and takes action as required.
‘ NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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EMERGENCY PROCEDURES

LANDING

CONTROLLABILITY CHECK

Check controllability if structural damage is suspect-
ed or failures adversely affect aircraf handing
charactenistics.  Adjust CG as necessary. Slow w0
airspeed in 10 knot increments to an acceptable con-
trol speed or 10 degrees AOA
1L Altitude — Above 5000 feet AGL
Proceed to safe altitude and area Maintain
above minimum safe ejection altitude.

2 Landing Gear -- Down
If the structure 1s damaged. mamtamn landing
configuration.

3. Airspeed — Reduce
Slow gradually to an acceptable speed. but not
less than approximately 140 KCAS. approx-
mately 8§-12 degrees AOA. or until an
undesirable aircraft control problem 1is
encountered.

4. Landing Approach - Straight in.

Fly final approach no siower than acceptable

airspeed

Touchdown — Above minimum control air-

speed.

SINGLE ENGINE LANDING

A singie engine provides sufficient power for a missed
approach. if v. Conmstent with safety.
attempt to maintain failed engine at idle to avoid loss
of hydraulic and electnic redundancy. Plan approach
to avoid high thrust settings.

Use of afterburner aggravates directional
control problems and incresses minumum
control airspeed.

1L Gross Weight — Reduce.

2. Nonessential Electrical Equipment — Off
3. Fly straight in approach.

I‘Jl

NO FLAP LANDING

If a landing is to be made with the wing flaps retract-
retracted. landing distance is increased due to higher
touchdown speed and less effective aercdynamic
braking
1 Fly straight in approach
2 Airspeed/AOA - Maintain TBD knots TBD
degrees.
Maintain approximately 10 KCAS above nor-
mal final approach speed.

PRECAUTIONARY LANDING
PATTERN

The type of pattern flown in an emergency depends
on type of maifunction weather conditions.
muhhwandmndahndmgﬁdimfmd
remaining The landing pattern is a straightan
approach. a higher than normal straight-in approach.
or flameout pattern.

STRAIGHT-IN APPROACH

A straight-in approach is recommended for emergen-
cies that require minimum maneuvering thvdraubc.
flight control or electrical problems! or situations
that require high thrust levels. A controllability
check shouid be accompiished prior to the approach if

control difficuities are anticipated  Airspeed and alti-
tude should be maintained as long as pessible to

insure safe ejection parameters dunng the approach
FLAMEOUT LANDING

The decision to eject or make a flameout landing
rm'tdltheﬁ.Othmmdmonsmd

Do not delay an ejection in an attempt to salvage a
questionable approach

With the EPU operating, the standby attitude indica-
tor is the only attitude reference. The nght MPCD.
flight test equipment, and communications should be
operative.

If the EPU is not immediately check the

operating.
t.heEPUmdnnch-ON ‘I.ftheEPUunot
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approximately 2 minutes without the EPU running
If the EPU cannot be activated a safe landing is
unprobable and a controlled ejection s recommended.

Flaps must be manually selected and the landing
gear extended using the emergency system LEmer-
gency gear extension requires spproximately 25-35
seconds. brakes and nosewheel steenng
should be selected prior to touchdown.

To start a flamecut approach. turn immediately
toward the landing runway and establish a best
range awrspeed for AOA). The EPU must be on and
should provide approximately nine minutes of operat-

Ing tume.

The basic flameout approach is an overhead pattern
or an alternate strawght-in approach when an over-
head pattern can not be attamned The overhead pat-
tern can be entered ar any point along the path. if
the prescribed altitude can be artamned The inital
aim pomnt for touchdown is approximately 13 of the
way from the approach end of the runway

OVERHEAD APPROACH

Plan the approach to armive over the runway thigh
kev: at 10.000-12,000 feet AGL. The h:gh key can be
entered frum any direction The munimum high key
aititude of 10.000 feet AGL is based on flying a 360
degree pattern. landing gear down. and pattern aur-
speed of 220 KCAS. If aircraft 1s above 12.000 feet at
high kev. fly an altitude dissipating maneuver. Avoid
rapid control inputs that will deplete EPU fuel and
could exceed the capability of the emergency hyvdrau-
be pumps If EPU fuel quanuty s below 30 percent
at high kev. a flameout landing should not be
attempted since adequate hyvdraulic pressure may not
be available through landing

tain 220 KCAS until final. maintain minimum of 200
KCAS on final approach. Once landing 1s assured.
lower nose. shift aimpoint to beginning of overrun
and allow airspeed to increase Start the flare 1o
touchdown with a normal landing sink rate.

WARNING

Do not delay ejection to below 2.000 feet
MSL in an attempt to salvage a
questionable landing approach.

1 Emergency Oxygen Bottle Handle — Activate.
2 Airspeed — 220 KCAS.

3 EPU Switch - ON.

4 Landing Gear Emergency Extension Switch -
DOWX.

WARNING
4.000 feer MSL
Flaps — As required.
Emergency Brake Steering Swatch - ON
Airspeed — 200 KCAS toptmum:

- a o

After stop

8. EPU Switch — OFF.

LANDING WITH UTILITY
HYDRAULIC FAILURE

Utility hydraulic system failure can be recognized by

both the cautions UTIL 1 and UTIL 2. or the singie

Plan the approach to armive at low key rabeam’ the
runway at 5.000 feet AGL Fhr a ground track from
low kev to arrive on a /2 mile final Lowenng the
landing gear can be delayved if required to conserve
energy.

STRAIGHT-IN APPROACH

If the overhead pattern positions cannot be made. a
straight-in approach can be flown. Maintain a clean
configuration giide until the runway touchdown point
appears to be 12-15 degrees below the honzon
and maintain 220 KCAS approach airspeed.
LANDING PHASE

gear should be lowered no later than 4.000
feet AGL to allow adequate extension time. Main-

caution UTIL B. Emergency accumulator pressure 1=
required to lower landing gear and to operate brakes
and nosewheel steering.

either utlity hydraulic system is lost or failing
Antiskid protection is not available with use of the

braking svstem [f hot brakes suspected.

emergency
refer to HOT BRAKES.
Conditions permitting

1. Gear Handle - DN.

LANDING GEAR EMERGENCY
EXTENSION

1 Airspeed — 170-180 KCAS.

#

NORTHROP/MCAIR YF-23A
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2 Gear Handle - DN.
If remaining hydraulic pressure is sufficient to
extend and lock the gear down normally, land-

INg gear emergency extension mayv not be
required.

3. Landing Gear Emergency Extend Switch -
DOWN.

NOTE

If the emergency landing gear system fails
to fully extend the gear, reduce hydraulic
demand and allow emergency accumulator
to recharge. When the the caution APU
ACCUM resands. attempt another landing
gear emergency extension

After touchdown
4 Brakes - Check
5. Emergency Brake Steering Switch -- BRAKE.
Limit the number of nosewheel steening
mputs. Antiskid is inoperative
ABNORMAL GEAR
CONFIGURATION

If all landing gear cannot be extended with the nor-
mal svstem, attempt to extend the gear using the

landing gear emergency extension If unahie tc get
allgnrdownnndlocked_m!\onhmpw

guide for landing wath abnormal gear
ABNORMAL GEAR CONFIGURATION GUIDE. fig-

ure 3-7. If both mam gear cannot be retracted or
extended, consider ejection.

LANDING WITH TIRE FAILURE

If landing with a flat nose or main gear tre. fly a
normal pattern. Plan to touch down in the center of
the runway.

Flat MLG tire

After touchdown. lower nosewheel to runway. engage
nosewheel steering and use 2 combination of flight

control, nosewheel steering. and brakes to mamntan

1. Antuskid Switch — OFF
Flat nose wheel tire

After touchdown, hold nose wheel off runway to
minimize FOD to the engine. Lower nose gentiy to
the runway while sufficient elevator control authority
is available. After nose touches down. hold back
stick pressure, and use moderate braking to stop the
aircraft. Nosewheel steering 15 automaucally
engaged with weight on wheels and requires holding
the paddle switch to disengage nosewheel steering

LANDING AFTER EPU ACTIVATED
If the EPU switch is left in the AUTO position. the
EPU system automatically turns off five seconds

after landing [f the EPU is required for landing
ensure EPU is ON.

Notify ground personnel and request biwologcal
environmental services support. Select 100°- oxygen
After landing turn off ECS and activate emergency
oxvgen bottle Park in an isolated. controlled area
Trmalllubnhydmlenks Turn EPU selec-
tor off and request EPU ground safety swich ke
turned off.

1 Ozxygen Power Switch - 100%
2 EPU -ON.
After landing

3. Emergency Oxygen Bottle Handle ~ Activate
Prowvides 5-15 minutes of oxygen.

4 Oxygen Power Switch — POWER OFF
5. Oxygen Supply Switch — OFF

6. Cabin Pressure Switch — RAM DUMP
7. EPU Selector - Off.

8 Aircraft - Park into the wind.
Park aircraft in an isolated area.

NORTHROP/MCAIR YF-23A
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- LANDING WITH ABNORMAL QEAR CONFIQURATION
SEFORE LANDING CONSDERATIONS-
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e SECTION V

OPERATING
AT R, ot LIMITATIONS

Supplement Flight and Operating
Limitations Manual
Operaung limitations are provided by Supplement

Fhght and Operating Limitations Manual published
br Northrop System Safety 1Orgn 3591 8

NORTHROP/MCAIR YF-23A
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FLIGHT
A o CHARACTERISTIC

o=

FLIGHT CHARACTERISTICS
Fhght charatensics to be inciuded when available

NORTHROP/MCAIR YF-23A
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ADVERSE
£ >~ WEATHER OPERATIONS

TABLE OF CONTENTS

COLD WEATHER OPERATION
HOT WEATHER AND DESERT OPERATION

COLD WEATHER OPERATION

The ground crews accomplish aircraft preparation for
flight The aircrew should recheck items that are
peculiar to coid weather.

BEFORE ENTERING AIRCRAFT
Remove protective covers

Check aircraft for ice. snow. or siush accumulations
Have deiced. as necessary.

Thrust required to start taxi could be substantially
higher than normal Ensure area behind aircraft is
clear

BEFORE ENGINE START

Use ground powered heater to preheat cockpit.
ENGINE START

Oil pressure could rise rapidly above normal operat-
ing range if the engines have been cold scaked Do
not operate the engine sbove idle until oil pressure is
within normal operating range.

White smoke from unburned fuel vapor could appear
coming from the engine exhausts during start if the
aircraft has been coid scaked for an extended period
of time.

Turn on defog to ensure the windscreen is clear
when ready to taxi

:'U
N
-I!-oC'i
19 = M

TAKEOFF

Ice. snow and frost must be removed from awrcraft
surfaces prior to takeoff  Stall speeds. flich:
characteristics. and aircraft performance are affected
adversely and unpredictably. Request deicingf
necessarv. If deicing fluid is spraved directiy into the
engine inlets. turn off the cabin conditioning svstem
and turn on windshield anti-ice for five minutes 10
purge the bieed air system of dewcing fluad fumes

Ice and light accumulations of powdery snow have
little effect on takeoff distance, but can adversely

If runway is covered with standing water or siush
leave landing gear down for approximately 3U sec-
onds after takeoff to allow moisture to blow off the
landing gear and gear doors.

ENROUTE

Surface iang inflight reduces range and climb perfor-
mance Increased power is required to maimntain
desired airspeed.

The pitot static heaters are not operational with a
compiete ac power failure. Do not fly through known
or suspected icing conditions with compiete ac power
failure. = Iced-over air data static ports creste
erronecus air data inputs to the flight control
computers.

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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APPROACH/LANDING

Turn os defog 15 minutes prior 1o descent.

On wet or icy runways. optimum anti-siud braking is
obtamned with smoothly applied and steady brake
pressure. Low braking coeffictents at high speed on
shippery runways cause a gradual buildup of decelera-
skid cycles to establish the correct amount of brake
pressure. The cycling is more noticeable at slower
speeds. The total stopping distance with anti-skid is
shorter than without anti-siud.

SHUTDOWN

Allow engines to idle for 5 minutes Allowing the
engines to stabilize at idle temperature prevents cold
shock to the engines after shutdown.

HOT WEATHER AND DESERT
OPERATION

Hot weather operations include dry or tropical ch-
mates

Cool cockput

If sand or dirt is blowing. keep canopy closed

Be sure engine inlets, air data ports, and landing gear
struts are free of sand and dirt.

Inspect struts and hydraulic actuators for leaks from
dned hydraulic seals

Ensure area behind aircraft is clear so blowing sand
cr dirt does not affect other aircraft and equipment
arter engine start.

BEFORE ENGINE START

Clean instrument panels of sand, dirt, or mosture
ENGINE START

Do not delay takeoff in blowming dust or dirt. Delay
with engines running could increase engine wear
substannually.

Increase ECS temperature until cockpit fog is elimi-
nated.

TAXI

influence brake temperarure and rate of heat nse
Intermittent but positive braking results in cooler
brakes and less wear. Use the largest turning radius
POSTFLIGHT

Release parking brake after wheel chocks are mn
place.

Park aircraft crosswind and install protective covers
to preciude blowing sand and dirt from entering
engine inlet: or exhausts

MORTHROP/MCAIR YF-23A
SOMPETITION SENSITIVE
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APPENDIX
PERFORMANCE DATA

PERFORMANCE CONVERSION ATF PERFORMANCE CHARTS
CHARTS Performance charts for the ATF are provided under
Standesd con charts are provided for- seperate cover by Northrop ATF Performance

Engineening (Orgn 3732789).

® Temperature Conversion. figure P-1
® Cross Wind Chart. figure P-2

e Standard Atmosphere. figure P-3.
® Airspeed VS Mach. figure P

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
UNCLASSIFIED A-1
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STANDARD ATMOSPHERE
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GLOSSARY

ACRONYMS AND ABBREVIATIONS

IST First ATF Advanced Tactical Fighter
2DCD Two-Dimensional Convergent Divergent ATL Advanced Technology Launcher
2ND Second ATR Automatic Trim Record
3RD Third ATS Air Turbine Starter
AUG Augment
A AUTO Automatic
AUX Auxiliary Power
A Automatic AV Awionics
AA Alr-to-Aur
AD Air Data B
AG ir-to-Ground
AP Auto Pilot B Bingo Fuel
AAR Air To Air Refueling BATT Battery
ac Alternating Current BB Baseband
ACCEL Accelerate BBEW Brake-Byv-Wire
ACCUM Accumulator BIT Built-In Test
ACES Advanced Concept Ejection Seat BK Brake
ACT BLC Boundarv Layer Control
ADI Attitude Director Indicator BLD Bleed
AFXFR AR Tank Transfer BOT Bottom
AGI Armament Gas Ingestion BRG Bearing
AIM Air Intercept Missile BRT Brightness
AlU Awionics Interface Units BST Boost
AJ Antyam
alpha Angie-Of-Attack C
ALT Alternate
Altitude C Calibrated Airspeed
AMRAAM Advanced Medium Range Air-To-Air Cipher
Missile CcM Channel or Manual Frequency
ANT Antenna CAS Calibrated Airspeed
AOQOA Angie Of Attack or ALPHA CC Central Computer
AOS or CDI Course Deviation Indicator
AOSS Angie of Sideslip or BETA CEPR Core Engine Pressure Ratio
APU Auxiliary Power Unit CG Center of Gravity
ARMT Armament CL Closed
ARR Air Refueling Receptacie Clear
ASYM Asymmetric CLG Cooling
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE

Gloss-1



NTM 1F-23(NA-1 UNCLASSIFIED
NORTHROP.

/MCAIR YF-23A
COMPETITION SENSITIVE
CLR Clear FPM Feet Per Minute
CMD Command FREQ Frequency
CNI1 Communication Navigation Idenufication FRZ Freeze
COMM  Communications FTFP Flight Test Function Panel
CONT Contrast FW Fire Warning Controis
Control FX Fxed
CRS * Course
CTR Center G
CTXFR  Center Tank Transfer
G Groundspeed
D Guard
Load Factor
D Dummy GC Gyrocompass
de Direct Current GEN Generator
DECR Decreases GR Gear
DGRD Degraded GREC Guard Receiver
DIR Direction GT Ground Track
DME i Measunng Equipment
DN Down H
DP Diphase
DSPL Display HDG Heading
HI High
E HP High Pressure
HPC High Pressure Compressor
E East HQ Have Quick
Emergency HSI Horizontal Situation Indicator
EADI Electronic Artitude Director Indicator HUD Head Up Display
ECC Engine Control Computer HYD Hydraulic
ECS Environmental Control System HZ Hydrazine
ECU Engine Control Units
EDT I
EFAIL Simulated Failure
EGT Exhaust Gas Temperature IP Identification of Position
EHSI Electromic ~-nzontal Siruanon Indicator IB Inboard
ELEC Electnical IBIT Initzated Built-In Test
EMER or ICS Intercommunication System
ENG Engine IFF Identfy Friend or Foe
EPS Emergency Power System INC Increases
EPU Emergency Power Unuts Increment
EST Estimated INOP Inoperative
ETA Estumated Time of Arrival INS Inertial Navigation System
ETE Esumated Tume Enroute INST Instrument
EXT External INT Interior
INTL International
F INTMD Intermediate
' INV Invalid
F Feed ISM Increased Stall Margin
Fuel
FADEC Full Authority Digital Electronic Control K
FCS Flhight Control System
FECU Flutter Exciter Control Unit KCAS Knots Calibrated Airspeed
FF Fuel Flow kva Kilo-voit Amp
FLT Flhight
FMC Fuel Management Computer
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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L N
Left N North
Latitude N1 Fan speed
Pounds N2 Compressor Speed
Left Center NAT Nauonal
Liquid Crystal Displays NAV Navigation
Load NB 'u-m- Band

1 NLG Nose Landing Gear
Left Fuel Diverter NM Nautical Miles
Leading Edge Flaps NMI Nautical Miles Indicated
Left Feed Tank No Number
Landing Gear NORM Normal
Lightts) NOZ Nozzle
Left Hand NTM Northrop Technical Manual
Limit NWS Nose Wheel Steering
Launcher
Low 0
Longitude
Line Of Sight O Open
Low Pressure os Off Sex
Low Pressure Turbine OAT Outside Air Temperature
Liquud OB Outboard
Light OBOGS On-Board Oxygen Generating Svstem
Left Wing OFLY Overfly
Left Wing Transfer Pump OPR Operate
Lower ORIDE  Overnde
oT Outside Temperature
M OVHT Overheat
OVRD Overnde
Mach OXY Oxygen
Manual
Menu P
Mean Aerodynamic Chord
Malfunction P
Manual PAV Pmtntvpe Air Vehicle
Maximum PC Primary Control Hydraulic System
Master Caution PC-1 Power Control System One
Mimmum Enroute Aititude PC-2 Power Control System Two
Mechanical PLT Pilot
Mega-Hertz PP Present Position
Microphone PPH Pounds Per Hour
Military PRESS  Pressure
Minimum PROG Program
Miscellaneous p=i Pounds per Square Inch
Main Landing Gear PSIA Pounds per Square Inch - Absolute
Mach Number PT Pitch Trim
Muitipurpose Color Dispiavs PTO Power Take-off
Mulitipurpose Display PWR Power
Multipurpose Display Processor
Medium Range Missile Q
Mean Sea Level
Mission QNH Altimeter Setting
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
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South

Sensor

Stored Heading

Shift

Silence

Stores Management System
Sequence Point
Secondary Power System
Short Range Missile
Services

Standby

Selected Route Point
Steer

Symbology
T

True Airspeed
Transmit Receive
Telemetrr

Tactical Air Navigation
TACAN

Time Delay

Trailing Edge Flape
Temperature

UNCLASSIFIED
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TGT Target
TITL Titling
T™ orT'M Telemetry
TOA Time of Arrival 2
TOD Time-Of-Day
TOT Take Off Tnm
Time on Target (?)
TSD Tactical Situation Display
TT2 Iniet Total Temperature Sensor
g V.4 Transmit
U
Ul UHF1
U2 UHF 2
UFC Upfront Control
UHF Ultra High Frequency
UPR Upper
UTIL Uity
UTIL-1  Left Uulity Hvdraulic Pump
UTIL-2 Right Utility Hydraulic Pump

UTIL-A Udlitv A
UTIL-B Utility B
UTL Utility Hydrauiic Pressure
UTA Universal Transverse Mercator
v
'w Voice Warning
VGE VMS Gain Select
VM Vehicle Management Computer
VMES Vehicle Management Electronics Set
VAMS Vehicle Management System
VOL Volume
VIR Video Tape Recording
vV Vertical Veloaty
VvVl Vertical Velocity Indication
W

w West

Wing
WARN  Warning
WwB Wide Band
WCA Warning. Caution. and Adwvisory
WG Wing-
WGS World Geodetic System
WLP Warning Light Panel
WNG Wing
WOD Word-Of-Day
WPN Weapon
WT = Weight

NORTHROP/MCAIR YF-23A
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X band

Transformer

Transfer Pump Number 1

Transfer Pump Number 2
¢

Y Band

NORTHROP/MCAIR YF-23A
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INDEX

Page numbers for illustrations in the alphabetical index are underlined

A

Abnormal Gear Configuration
Abort ¥

AC Electrical Power

AC Power System

ADI Flight Data

Advanced Technology Launcher
Advisones

Affter 1

After Takeoff Chimb .
Afterburner Failure During Takeoff
Arr Data

Air Data Computers

Air Data Loss - Total

Air Data Loss Above 350 Keas
Asr Data Loss Below 350 Keas

Page Antenna Locations
Anu-G Valve
Anticollision Light Switch
341 Anusiad Fallure
142 Aoca Static Ports
143 APU Control
1-79 APTU Start .
1-123 APUEPU Fire
1-106 Armament Control and Safety Panels
28 Armament Control Display - AIM-12v0
2.7 Armament Control Display - AIM-12Ca
317 Armament Control Panel
1-62 Armament Displays
1-62 Armament Gas Ingestion Switch
393 Armament Safety Overnde Swirch
3.23 Armament Syvstem e
393 Armament Svstem Caution
1-120 Armament System Controls and Displays
e ATF Performance Charts
l:li Attitude Reference
140  AutomaucBIT . . . . . ..
140 Automatic Ejection Sequencing
140 Automatic Fuel Operation
_ . 140 Automatic Trim Record Button
R 7 Auxibary Power Unit . . . . . . .
14  Avonics Cooling
140 Avionics Interface . . . . .
337 Awvionics Interface Units
141 Avionics Interfaces . . . . . . _ .
o ;:; B
1-28 Backup Avicnics Operation
. e XS Bakieriah - 5 o e
=20 VN Battery Failure
S tl) | Bay Door Switch
NORTHROP/MCAIR YF-23A
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BBW Coantrol Failure
Before Ejection .

pefore Entering Cockpat .
Before Landing

Before Starting Engnes
Before Takeoff

Before Tax: -

BIT Consent Switch

BIT Display Buttons

BIT Indicator
BLC Accelerate Switch
BLC Select Swtch
Bleed Awr Cautions
Bleed Air Control .
Bleed Air Leak

Bleed Air Leak -- Double
Bleed Air Leak — Single
Bleed Air Leak Detection
Bleed Aur Svstem

Brake Energy Linutations
Brake Hold

Brake Hydraube Fallure
Brake Swtch

Brake System Malfunctions
Brakes

Breakaway Procedures
Brighness Coatrol

srute Force Disconnect
Built-In Test . .

Built-In Test Dasplay
Buiit-In Test Displayvs

C

C-Band Transponder Switch
Cabin Pressure Switch
Camera Controls

Canopv Emunnn'openms
Canopy Jettzson . s
Canopy Sepwnnun?mlm
Canopy Switch .
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3-13 Communication Systems .
3-32 Conditioned Aur
2.2 Contact
28 Control Stick
25 Control Stck =g
2.7 Control Suck - Armamem Control
26 Control Surfaces . . .
1-85 Controllability Check . . -
1-34 Controlsand Displays . - - . . - - - . .
1-72 Course Deviation Indicator . . . . . . - -
1-115 Cross Wind Chart . . . .
1-118 Cross Wind Landing
= R Cronnbinnt SAEE Y st o e “Ei 1o 5
1-39
1-35 D
' J
321 Data1Display
5 ;l Data Entry
e Data Mode Selector
155 DC Electrical Power
,1:‘-"? DC Power Syvstem
"4_]:} Defog Lever
1SS Defog System
3-4 Descent
152 Detail BIT
i 1 e S
152 pisplay and UFC BIT
3{': Drsplay Screen .
122 Door Launch Assembiy
e DooxSwiech - - - - - - -
Aol Doubie Engine Flameout
1% pouble Generator Failure :
ol Double Generator Failure Duning Takeoff
E
1-116 ECS Cautions
138 ECSCommols .
: ECS Overtemperature
li;ulg L R N I SRS T O e
- EjectionControls . . . . . . . . -
l"g‘; B tian Gamehl & . = < e o hw o= 3
.. 15 M!-:" m} S S N
e M TR e S S R S
I e Rl e s s e
IO X | S :
Ediom B . 5 4% aciewe e -
= &z Ejection Seat Failure . . . . . .
izs Ejection Seat Safety Lever . . . - . - . .
= Ejection Seat System . . . . . . . . . .
158 Eloctricall Conions = - - = - "= & oifas. -
B -1 ElectricalControls . . . . . . . . . . .
1595 Electrical System
M HeewomicADI . . . ... .-
&Y. - Eloctronac AT - - - a0z o < Swea
- Ik Electromic ADI Heading
NORTHROP/MCAIR YF-23A
COMPETITION

1-88

1-35

-

28

160

1-125
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NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
Electronic ADI Symbols 178 External Canopy Switch .
Electronic HSI 1-79 Extinguisher Discharge Swatch
Electronic HSI 1.80 Extreme Cockpit Temperature
Emergency Battery Switch 1= F
Emergency Brake/Steering Switch 1-54
Emergency Braking - . 1-54 Failure To Disconnect
Eansrgupty Bubeamce. - - o - M pailure To Latch
Emergency Generator . . . . . . . . - - 142 Fill Connector
Generator Switch 142 Pl Babiier . 5 B W b e S
Emergency Ground Egress 314 Fire and Overheat Warning and Controis
Emergency Hydraulic Pumps 149 Fire Extinguishing Operation . . - . . -
Oxvgen 1115 Fire Warningand Control . . . . . . -
Emergency Power Operation . . . . . . . 325 Fire Warning and Extinguishing S
Emergency Power System 147 Finad Golns Bt . - . . °
Engine Auto-Acceleration 3-13 Flap Asymmetry
EMFMDWTM : 3-19 Mwsm
EngmeFaﬂunDunngTakmﬁ Takeoff Flaps . .
Continued 319 Flaps Failure _
Enpnefud‘l'hamﬂ\hnagrmem&ﬂem. 1.36 Flaps BLC Switcl
Engine Inlet Boundary Laver Control Flat Nose Wheel Tire
System 1-28 Flight Co | Malf
Engine Malfunction DurmgSu.rt 3-13 Flight Control O je Switch
Maifunctsons 3-24 Flight Test Data Button .
EnumO:lPressm'eMﬂﬁmcuon 3-24 Flight Test Data Pushbut!
Engine Shutdown . 29 Flight Test Dispiay Panel
Engine Stall s 325  Flght Test Display Panel
Engine Amad Bay Fire During Stan 3-13 Flight Test Eg .
Engine Amad Bay Fire During Flight Test Function Control Panei
Talkeoff - Abost 317 Flight Test Function Control Panel
Engine Amad Bay Fire During - Flight Test HUD Format
Takeoff — Takeoff Continued 3-17 Fiow Ridicates . . :
EameAmdBnFum!ﬁ;ht 3-26 Flutt ExntaC ll}'mt _
Envelope Menu . . 1-70 Flutter E c i Unit Swited
Envelope Menn o1} Flutter Exciter Panel
Environmental Control System 155 S < SR S
Environmental Control System 156 Fusl Asymmetry - . - - - -
Environmental Control System Controls Fuel Boost Pump Failure
B T ;- = o, <t oun m 3 = Fuel Boost Pumps tact
ERU AR, 2o 3o v gnie o 2 148  Fugl Boost Pumpstder . . . . . . -
EPU Bleed Air Operation 148 Fusl Coutions
BPUCRINE - ~ < - 5 & o ke 142 Fuel Cauti mdll
EPUCate = = - - ~ - - o as 47 St Bl P AL S kT
EPU T nEigt -~ - o e s Tx 3.35 Fuel Dispiay (Typical?
mm ............. l-‘l F“Hm'
BV EGI0R. e e e e e 147 FudHotE '' i | e Sy
ErectSpin Recovery . . . . . . . . . . . 324 Pl Tl B o oy = o b
Event ToneSwitch . . . . . . . . . . . 1-116 Pl lam BT . s wth), s ok
EsatinnModan e - & 2 Bt = ot 1121 Fuel M E Fail
Eutprio JROPRECI - 7% - =" e e 2 21 Fuel Pressurization and Vent System
Extorior EagiB:. - - oo a e i 5t 1-107 Fuel TSR S R
External Air Start 2.5 Pressurzation
NORTHROP/MCAIR YF-23A

NTM 1F-23(NA-1

1-115
12

32

337
1-93
1-93
129
. 129
1-29
1-29
1-62

a an
i

1-62
3-23
161
3-23
I-li>
1-2u
341
341

0—2;

162
-1
-1
1115
i-116
1.116
1-ile

132
1-108
1-120
1-118
LIl

140
=26
3.2

131

1-31

140

14u

Index-3



TR W-3NVIA-T UNCLASSIFIED

NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
Fuel Pumps o5, iy S0t 50 INS Caution o . 3 1-105
Fuel System 1-31 INS Failure : : 183
Fuel System Controls and Displays 1-35 INS Nawvigatuon Dasphrv : - 1.9
Fuel Svstem Operauon . 1.35 INS Nawvigauon D:s;ﬂ-l\' pacaly . 1100
Fuel Tank Pressunization Syvstem Failure 3-26 INS Seiector < - 1.96
Fuel Tanks RSy INS Selector . Ay o 1)
Fuel Tanks . . T L N, 132 INSSmuhudFdSwuh ....... . 1118
Fuel Transfer . _ . e s < 131 IsttumentPanel - - . - - - . .. . o . 23
Fnel‘hm?ump- .......... 1-31 Instrument Panel (Typical A e o =]
Fuel Transfer/Refuel . . . . . . . . . . 133 Intensity Control Switch . . . . . . i
FRRb VIR - . Nt s o it S 328 Intercom Switch . . . . . . s — LR
Fuselage and Wing Transfer Tanks . . . . 131 Intercommunication Panel . . . . . . 1.80
Intercommunication System . . . . . . . 1-88
G Intercommunication Volume and
Gear Fails To Retract c e NG, BRI NI\ o -2 2
Gear Handie : 132 tenor lm s = -l -‘:
Gear Handle Warning Light 152  Intevior Light Test Switch . s
Gear Indicator Lights 152 Internal Weapons Carmiage System 2
General Electric Engines 1-21 Invahd ADI Data el
Inverted Spin Recovery : . T
Generator Smitches 142 F
Gravity Transfer 1-31 J
Ground Power Panel 152
Ground Track Displar 1-99 Jerkin Switch 1-10%
Guard Selection 1-81 Jerikin Thermal Control 1-111
Gun Reucle . S =y K
Gun Svetem 1-123
Gua Trigger - B gevboard P 166
B Ky-58 Menu . e : 1-94
Ky-58 Menu : —r % : 18
Have Quick 1-84
Head Up Displax 172 L
High Altitude Ejection 332 3=
Hot Brakes g ,,d,-.,gg After EPU Activated ' 341
Hot Start - .- 30 Gear Control Panel . . 152
ggigm Range g :‘Eg hndmgGurEmpcyEnm . 30
Hﬂln -“ -
HUD Control Panel ST L"‘:“.‘"I ,G‘" Emspac: Exesion S
HUD Formats = 4 i s - A RO ) R L .
BRI T e R e 172 un@gg:sm!.l.'. S ;z
gydrlu.lt&mu:;s 1. e :4: L amiies Cione St Gt &~ .- 83
vdraulic Fluid Heat Emhm _____ 4 _ -
Hviaalic Indicetions - . ; St we S e Lnd:nanrSyn-Ounnhnd .
Hydraulic System 1 oo S AL R S —
: Rk TR A RS s , 340
Hydraulic System .- . s e ee - L9 Tl Dl i e s e 2.8
I Landing With Abnormal Gear
Tt N T 342
L J gt SHL - M g (VT IR I NSRRR 1-94 Landing With Tire Failure . . . . . . . . 341
IFF Emergency Operation 1-115 Landing With Utility Hydraulic Failure 340
IFF Master Switch 1-88 Eatarel Conlptl - 500 S, Nl e 1-61
InertiaReel . . . . . . 1-113 Leading Edge Flaps Switch . . . . . . . 1-120
IncrtiaReclLockHaadle - . . . . . . . 1-113 Tl Comolp™ == /198 ws sl e 22
Inertial Navigation System 1-96 Left Console (Typieal) . . . . . . . . . . 13
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE

Index-4 UNCLASSIFIED



UNCLASSIFIED NTM 1F-23(MA-1
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
Level Off Cruise i e 27 Nosewheel Steening System 3=
Life Support Cannecnoas ........ 1-109 o
Life Support Connections . o
Life Support Equipment - 22 One or Two Transformer Rectifiers Lost 330
Life Support Systems ;:? Electrical Buses . 3.20
Lightung System . . - - - - - - e Out of Control Recovery 323
Lagnts and Controls - El OverheatWarnmmg . . . . - . . . . . . 1-30
Lime Gelock w5 - 5o -0 - 12 T o T e R SO S 3-37
Liquid Crystal Display Iﬁ Oxygen Monitor . . . . . 1-109
Longitudinal Control A Oxygen Power Switch 1-109
Loss of Canopy - 331  OrygenRegulstor . . . . . . . . . 1-108
Low Altitude Ejection . - - - - 332 T R e S B e S 1108
M Oxygen Su;_)ﬁ'_\' Switch 1-Jos
OxygenSwitch . . . . . . 1-108
Maintenance BIT Display 1-84 Oxygen System 1-108
Maintenance BIT Display 186 Oxygen System Failure 3.22
Manuai BLC Operanon 1-25 Oxygen Waming 1-111
Manual Canopyr Crank 1115 P
Manual Fuel Control Dispiay 139
Manual Fuel Operation 135 pC and Utility Hydraulic Failure 331
Manual Launch 1125 pC Hydraulic Failure — Total 331
Manual Seat Separation 335 Performance Conversion Charts Al
Master Arm Swatch . 1-123 i - LS
Master Caution Light 1106 gmx S:atiq gmf;’mb }11_-0'“_’
Nlewo ) 188 Ppitot Static Heat Switch 1.63
Microphone Switch 191 Post Air M 5
Missile Launch - ADM-120a 25 Power Control Systems 149
Mode 4 Code Switch T s . 5
Mode 4 Crypto Switch I T e =3
Mode 4 Reply Light 1-88 Power Switch 1120
Mode4 Switch 1-58 Pratt Whitney Engines 15
Mode Selector 1-93 3.39
MPCD BIT Indicator 175, I LIRCSNEET LEatieg Tettn 1
MPCD Bisttoms - 175 Preparation For Flight 2.1
e 173 Present Position and Update Menus 1105
MPCD Insplay Screen . . .- 1—::_.! P ¢ Position M e
MPCD Displar Sequenung -5 Pressurization Schedule . . . . . . . . . 138
MPCD Menu . . 1B 3 = o
Muitiple Emergencies . . . . . . . . . . B L I T T A R T T
M Color Displsy - . . . . . . 17 R
M Color Display - . . . . . . 176 -
Multipurpose Display Emergency Power 1-106 Radio Navigation System 1-94
Multipurpose Display Processor . . = . . . 1-81 Reservoir Level Sensing Valves 149
Multipurpose Display Processor Bus Con- 183 Reservoirs . . - . . . . . . . ... ... 149
P R e NES O i Restraint Emergency Release Handle 1-113
- N B.:ﬂn Console . . . . . .. =3
Right Console (Typical» . . . . . . - . 13
Navigation HUD Format . . . . . . . . 1-72 RddarPodals . - - v = oo h oFs ol 1-60
Mosigntion Pasmes™ - .. . . . . ... 1-68
S e R 339 S
MNormel Laliag: 200 0 . Lo s i R s 28 -
Seat Adjust Switch . . . . . . . . . . . 1-113
Nosewheel Emerg:ncy Steering . . . . . . 1-54 St Cntrain e e L SRR 11
Nw&mc@wr‘m 313 Ms“mm _____ 1-6_
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
UNCLASSIFIED Index-5




NTM 1F-23(MA-1 UNCLASSIFIED
NORTHROP/MCAIR YF-23A
COMPETITION SENSITIVE
Single Eagine Landing 3-39 UHF Secure Voice
Single Engine Taxi 28 Up Front Controi of Ky-38
Singie Generator Failure 3-28 Update Menu
Smoke or Fumes in The Cockpat 3-30 Upiront Control
Speedbrakes 1-61 Upfront Control
Spin Recovery 3-24 Upfront Control Blanking . -~ 3
Stall Margan Switch 1-118 Upfront Control MDuphuande :
Standard Atmosphere . A4 Uﬁmm Control Multifunction Buttons .
Standbyv Flght Display 1 e 1-35 Upfront Control Redundancy -
Standby Flight Display 1 - Hydraulic 135 Utility Battery Switch .
Standby Flight Display 2 - Hvdraulic 131 Uﬁhwﬂydnulevstm
Steer Point Menu < 1102 Utility Light . :
Steer Point Menu (Typicals . 1104 v
Survival Kit : . 1-113
Ssmbols Cantrol Bi= Vehicie Management System =
T Vehicle Management System Controis
Video Cameras
TACAN 1-94 Video Tape Recording .
TACAN and Commumcations BIT 154 VMS 1 Battery Switch
TACAN Displax 1-96 VMS 2 Battery Swatch .
TACAN Dhisplay «Typacals 197 VAMS Adwisory
TACAN Menu 1-96 VIS Caurions
TACAN Menu JES VMS Computers
TACAN Volume -8 VMS Controls . .
Tacucal Situanon Displax 1-99 VAIS Initiated BIT
Tacucal Situation Display (Typical) LM VMS Test Panel
Takeoff 235 VMS Test Panel -
Takeoff and Landing Data Card 21 VMS'E.ngmeBnetSﬂtch
Takeoff Trnm Burtton 1-65 Volume
Tanker Engine Failure 338 w
Taxi s
Telemr_\:l"reqm'&ehctw l—ilg w s Advisory Eighes - - -
Telemetry Power Swatch 1-11% g ; - :
= Wamning and Master Caution Lights
Temperature Control 135 Warning Tone Silence Button . _
Temperature Conversion A2 Warning Tone Silencer. .
Thermal Management Svstem 135 7
Warning Tones and Voice “lmmp
Three Transformer Recnifiers Lost 33 w Caution. And Advisory Analvsis
Throttle — Armament Control i-124 wm sad Adeinice &
Tire Failure Dunng Takeoff 319 Srang: Couthim, ¥ Sigaaie
Warning. Caution. and Adwvisory System
Total Pressure Ports o 3 1.62 WG . . il Mo st .
;ruﬂ'wmr Rectifier I"l.dun 330 Warni Cauti sl i
S e Weapon Select Switch . . . . . . . . . .
Typical HUD Displar and('-um-oletl L3 Weapons Bay Door Speed Switch . . . . .
U Weapons Bay Insert
WeaponsCamera . . . . . . .
UFC Displays and Menus 169 Weapons Release Button . = . . . . . . .
UFC Naviganon Controls . . . . . . . . 1-102 Weightand Balance . - . . . . . . . . .
UHF 1 and 2 Menus 192
UHF Antenna Switch . 188 Y
UHF Frequencies and Preset Channels 1-91 =
R M < o - e Fa it T
UHF Radios 1-91
UHF Secure Voice 193
NORTHROP/MCAIR YF-23A
Index-6 UNCLASSIFIED

24

1-93
1-94
1-102
1-65
16
1-6%
168
1-66
1-66
144
149
1-107

185
l-ov
pE]
117
183
144
143
-85
l'b.:-.
-6l
162
13
1118
Ll
1-82
194

1-106

31
158

152

1-10%

. 1106

1-106






