T.0. 1T-378B-1

USAF SERIES

D
=8
i

AIRCRAFT

CONTRACT F33657-67-C-0822
CONTRACT F4160842-0-A037

FLIGHT MANUAL

THIS PUBLICATION IS REQUIRED FOR OFFICIAL USE OR FOR AOMIN{ISTRATIVE OR OPERATIONAL PURPOSES ONLY. DISTAIB-

UTION IS LIMITED TO U.S. GOVERNMENT AGENCIES. OTHER AEQUESTS FOR THIS DOCUMENT MUST BE REFERRED TO SAN
ANTONIO ALC/MMEDT, KELLY AFB, TEXAS 78241.

BASIC AND ALL CHRANGES HAVE BEEN MERGED
TO MAKE THIS A COMPLETE PUBLICATION.

COMMANDERS ARE RESPONSIBLE FOR BRINGING
THIS PUBLICATION TO THE ATTENTION OF ALL AIR

FORCE PERSONNEL CLEARED FOR OPERATION OF
SUBJECT AIRCRAFT.

PUBLISHED UNDER AUTHORITY OF
REFER TO BASIC INDEX T.0. 0-1-1-5 AND THE SECRETARY OF THE AIR FORCE
SUPPLEMENTS YHERETO FOR THE CUR-
RENT STATUS OF FLIGHT MANUALS,
SAFETY AND OPERATIONAL SUPPLE
MENTS AND FLIGHT CREW CHECKLIST.

1 JULY 1982

CHANGE 2 — 1 JULY 1984




1.0.17-378B-1

NOTE:
or athor clhange

pointing harnd s,

On o chanped page,

LIST OF EFFECTIVE PAGES

Insert latest changed pages; dispose of superseded pages
plicable regulations.

Dace of Issue for Original and Changed Pages are:

Original 0 . . 1 Jul 82 Change. . 2
Change. 1 . . 30 Sep 83
Total Humber of Pages in this Publication is 216
Page ¥ Change Page
No. No . No.
Ticle . . . . .2 1-56 . . . .
AL L. .. .2 1-57 . . . .
L= iii -0 1-58 Coe
iv Blank , 0 1-59 . . . oL
Voo e .0 1-60 Blank e
i 2-1. . . . . .
is .Bl.an{( R e 2-2. . ..
1-2 - -3, I 2-3 - 2-3. .
1-4 - =5, 0 2-4A Added .
1-6. .+ . . 2 2-4B 8lank .
1-6A AddeA R 2 2-5 - 2-6. .
1-6B Blank 2 2-7 . . .
-7, . . L. 0 2-8 - 2-9, . .
1-8. . + « R | 2-10 . . . .
1-9, . . 0 2=-91 ... .
1-10 -1 2-12 . . . .
=31 . . . . 2 2-13 = 2-15. -
1-12 . . . . .. 0 2-16 8lank .
1-13 - 1-15, ., ] 1 3-1. . . -
1-16 - 1-19, . 2 3-2 - .
V=20 - 1-21 v 0 3-3 - 3-4 .
1-22 - 1-24. e e . 2 3-5 - 3-%
1-25 - 1-28. . . 0 3-7 - 3-8.
1-29 - N 2 3-6 - 3-11
=30 . . ., . 4] 3-12 .
1=-30A. . . L L . .2 3-13
1-308 8lank. . . L1 3-14
1-31 - 1-32. . 2 3-15 , ,
1-33 - 1-34. .0 3-16 . . . .
1-35 - 1-36. o1 3-16A Added. .
V=37 . . .. . L0 3-16R 8lank. .
1-38 . 0 . L. .. .2 3-17 - 3-18.
1-39 . .. ... 0 i-19 . .
=40 . .« o . . . 2 1-20 . -
1-41 - 1-43, P 0 3-21 - 3-22
1-44 . . . . . .1 4-1 . . .
1-45 - 1-48, . 0 4-2 Blank .
1-49 . ., . . .} 5-1 ~ 5-3 -
1-50 - 1-51. . 0 5-4 - 5~-5 .
1-52 .. .1 5-6 Blank. R
1-53 Lo , 0 G=-1 - §=2,
1=54 - 1-548 .2 G=24
1-55 L 6-2E Blank .
6-3. . . . .,
# Zeroan this column indicates i

A Change 2

the portron ol the text alfected by the Tatest change is indicated by
vimbol, i the outer margem of thy [EHE
Changes in wiring diasrams are indicated by shaded areas.

1

1n accordance wi

dvertwal Line

Changes to tlustrations are indieated by mimature

Jul 84

Index
Index
Index
Index

Change Page 4
No. No .
0 6-6 — 6~7 .
.1 6-8 R
.0 7-1.
.2 7-2.
0 7-3.
2 7-4. ..
0 7-5 - 7-6.
2 7-6A Added
2 7-6B Blank
2 7-7. . . .
! 7-8. .
0 7-9. . . ..
2 7-10 . . . .
qa Al-1 - Al-6, .
pi az-1 . R
1 A2-2 . .
.2 A2-3
0 A2=4 L . L L oL
.2 B2~5 - A2-7. . . . .
. 0 32-8 - A2-9. .
2 52-10, . ;
; A3=-1 =~ A3-7,
2 A3-8 UBlank .
: 2 Ad=1 - pAd-5, .,
& Ad-0 . . . . .
. ? Ad=7 - A4-17 . . .
' 1 Ad-18 Blank. . . .
N 2 AS-1 - A5S-S5
* 2 A5-6 Blank
5 AS-1 - 4AB=4
5 A7-
0 AT-2 . . . .
1 A7-3 - A7-5.
2 A7-6 Blank
o A8-1 - 48-3
0 A8-4 Blank . . . .
0 Index 1 - Index 2.
1
0
1

2

6-4 - 6-5. . . . . . . .1
warvee CURRENT FLIGHT CREW CHECKLIST

T.0.17-37B-1CL-]
1 JULY 1982

CHANGE 2 — 1JULY 1984

th ap-

consisting of the following:

3. . . . ..
4 - Index 6.
T o 0.
8 Blank., . . .

CNVO w0 DO0OCN=00CCC—COCCOVNMONUD—~CON—=NNDNONFHLDHNF—GC

>

G-2
USAF



~...table

Section |
Sectisn ]
Section ||
Setinn

Sestion
Sectisn

Sestinn
Ay
k!

of

\
"

sondiy |
holetical Indey

Description and Operation

Normal Procedures

Operating Limitations

Flight Characteristics

All-Weather Operation

conmntents

........

Performance Data

......................................

...................................................

..........................

.....................................

...............................

......................

.........................................

..................................

--------------------------------------

T.0. 1T-378-

.......

.......



T.0. 1T-37B-1

DON’T GAMBLE WITH YOUR LIFE

SCOPE

This manual contains information which will
orovide you with a general knowledge of cthe
aircrafc, its characteriscics and specifie,
normal and emergency operating procedures,
Your flying experience is recognized; cthere-
fore, basic flight principles are avoided,
More detailed technical inforwmation on air-
craft systems 1is contained in the T.O.
1T-37B-2 series technical orders.

SOUND JUDGEMENT

Instructions in cthis manual are for a pilot
inexperienced in the operation of these air-
planes. This manual provides the best possi-
ble operating instructions under most circum-
stances, but it is not a substictute for sound
judgment. Mulctiple emergencies adverse
weather, tervain, etc. may require modifica-
tion of the procedures.

PERMISSIBLE OPERATIONS

The flight manual takes a "positive approach'
and normally states only what you can do.
Unusual operations or configurations which
exceed che limitations specified in chis

manual are prohibited. Clearance must be
obtained from San Antonio ALC/MMSRE, Kelly
AFB, Texas 78241, chrough the respective

major command before any questionable opera-
tion is attenpted.

HOW TO BE ASSURED OF HAVING
LATEST DATA

Refer to T.0. 0-1-1-5 for a listing of all
current flight manuals, safety supplements,
operacional supplements, and checklist.
Also, check the flight manual cover page and
status pages attached to formal safety and
operational supplements.

STANDARDIZATION AND
ARRANGEMENT

Standardization assures that cthe scope and
arrangement of all Flight Manuals are identi-
cal. The manual is divided into eight fairly
independent sections to simplify reading it
straight cthrough or using it as a reference
manual.

il

SAFETY AND OPERATIONAL
SUPPLEMENTS

Safety and Operational Supplements are used
to get information to you in a hurry. Safety
supplements concern safety of flight icems.
Operational supplements are 1issued as an
expeditious means of reflecting information
when mission essential operational procedures
are 1involved. Supplements are issued by

teletype (interim) or by printed copy
(formal) depending upon the urgency. Supple-
ments are numbered consecutively. File

supplements in reverse numerical order in the
front of the Flight Manual.

CHECKLISTS

The flight manual contains amplified unormal
and emergency procedures. A checklist,
containing abbreviated or condensed proce-
dures, has been issued as a separate techni-
cal ordexr. See cthe A page of this manual and
the latest supplement flyleaf for the current
applicable checklisc. If an interim safety
or operational supplement affects a check-
list, write in the applicable change on the
affected checklist. Within 10 days, a formal
supplement will be issued with the revised
checklist page attached.

WARNINGS, CAUTIONS AND
NOTES

The following definitions apply to '"Warn-
ings," "Cautions,” and "Notes" found through-

out the manual.
|WARNING|

Operating procedures, techniques,
etc., which will result in personal
injury or loss of life if not care-
fully followed.

[CAUTION}

Operating procedures, cechniques,
etc., which will result in damage to
equipment if not carefully followed.

Note

An operating proceduxe, ctechnique,
etc., which is considered essential
to emphasize.

N



SHALL, WILL, SHOULD AND MAY

In cechnical orders, the words 'shall" or
"will" are to be used to indicate a mandatory
requirement. The word '"should” is to be used
) to indicate a nonnmandatory desire or pre-
ferred mecthod of accomplishment. The woxd
"may" 1is to indicate an acceptable or sug-
gested means of accomplishment.

YOUR RESPONSIBILITY - TO LET
US KNOW

Every effort 1is made to keep the Flighe
Manual current. However, we cannot correct
an error unless we know of its existence. It
is essential that you do vyour part, Any
comments, questions, or reconmendations
should be forwarded on AF Form 847 through
your Command Headquarters, to: San Antonio
ALC/MMSRE, Kelly AFB, Texas 78241,

HOW TO GET PERSONAL COPIES

Each flight crew member is entitled to per-
sonal copies of the flight manual, supple-
ments, anc checklist. Contact your publica-
tion distribution officer to fill your tech-
nical ordex request.

T.0, 1T-37B-1

CHANGE SYMBOLS

Changes to text and tables in the manual are
indicated by a vertical black line in the
margin which extends along the cantire length
of the area affected.

charts and tables
hands.

Changes to illustrations,
are indicated by miniature pointing
Change symbols are not shown for:

1. Introductory material, indexes and
tabular data.

2. Blank spaces which are the result of
text, illustration or table deletion,

3. Correction of minor inaccuracies, such
as spelling, punctuation, relocation of
material, etc., unless such a correction
changes the meaning of instructive informa-

tion and procedures.

AIRCRAFT DESIGN CODES

Major differences between aircrafc covered in
this manual are designated by triangular
number symbols which appear in the Cext or on
illustrations. when a code symbol appears,
the information applies only to that group of
aircraft represented by cthe symbol. Symbol
designations are as follows:

A Aircraft 55-4302 thru 57-2352
A Aircrafr 58-1862 thru 68-8084

iii/(iv blank)
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THE AIRCRAFT

The T-37B 1is a low-wing dual control crainer
with side by side seating, manufactured by
the Cessna Aircrafc Company and powered by
two Continental turbojet engines. The air-
craft is equipped with a two-position speed
brake, spollers for artificial stall warning,
thrust attenuators, a jettisonable canopy and
ejection seats. Other noteworthy Cfeatures
include full instrumentation and lighting for
day and night flyingz, oxygen equipment, and
an air conditioning and defrosting system,
Aircraft are equipped with bird-resistant
windshields, The alrcrafr 1is designed for
utilicy, ruggedness and safety, and to pro-
vide a medium for pilot traansition to heavier
and faster jet aircraft,.

DIMENSIONS

The overzall dimensions of the ajircraft, under
normal conditions of gross weighrt, tire and
strut inflarion are as follows:

Wing Span - - . . 33.80 feet
Length . . . . . . . 29.30 feer
Height . . . . . ., . 9.20 feet
Wheel Base .. 7.75 feet
Wheel Tread . . . . . 14.00 feet

Refer ¢n Section 1I for

. ninimum  turning
radius and ground clearances.

GROSS WEIGHT

The nominal takeoff gross weight of the air-
craft 1is 6625 pounds. This includes cwo
pilots and ful! internal fuel. Refer to Sec-
tion V Zor additional information.

ENGINES

Thrustc is supplied by two Continental
J69-T-25 engines (see figure 1-2), The
engine 1is a cencrifugal flow gas cturbine
engine. It has a single air inlet and a

single stage turbine directly connected to
the compressor on a common rotor shaft
Milicary power rating for the engine is
approximately 1025 pounds.

ENGINE FUEL CONTROL SYSTEM

Fuel flow requirements are escablished by
throttle movement, and fuel flow to the
engine 1s delivered and regulated by the
engine fuel control system (flgure 1-3). The
system includes the engine-driven fuel pump
unit and the fuel control unic.

Engine-Driven Fuel Pumps

Each enginre-driven fuel pump unit consists
of a centrifugal pump and two gear-cype pumps
(figure 1-3), and supplies the fuel pressure
required for operation of the fuel c¢ontrol
unit. Fuel which first passes through the
centrifugal pump, acts as a suction pump in
case of boost pump failure and pressurizes
the fuel to prevent the possibility of cavi-
tation in the two gear-type pumps. The two
gear-type pumps operate in parallel, each one
having enough capacity to handle the fuel
requirements of the engine under all operat-
ing conditions.
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Figure 1-1 (Sheect 1 of 2)
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ARRANGEMENT
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PASSING LIGHT

TAXT LIGHT

J-2 COMPASS CONTROL UNIT
RADIO EQUIPMENT
LNVERTERS

MARKER BEACON ANTENNA
SPEED BRAKE

STEP WELL

10 11

Figure 1-1 (Sheet 2 of 2)
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. RIGHT POSITION LIGHT

30.
31,

UHF COMMUNICATION ANTJINNA
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RIGHT LANDING LIGHT

RIGHT THRUST ATTENUATOR
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TAIL POSITION LIGHT
VOR/TLS ANTENNA
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Fuel Control

The fuel control unit (figure 1-3) regulates
the fuel flow to the engina. 1t contains a
starting fuel solenoid valve, a speed govern-
ing element and an acceleration control.

The starcting fuel solenoid valve regulates
the fuel flow to the starting nozzles during
the sctarting cycle. Since fuel flow through
the fuel distributor increases as engine
speed increases, the flow through the start-
ing fuel nozzles is discontinued by releasing
the ignition swictch.

The speed governing element vegulates the
fuel flow through the governnr control valve
to malntAain the engine speed selected by the
position of the throttle regardless of air-
speed or altitude changes. Because the
engine-driven fuel pump unit delivers more
fuel than che engine requires, the speed
governing element contains a bypass valve
which allows che excess fuel to return to the
Eirel iapuc line.

The acceleration control preveats overtewmper-
ature and engine surge during rapid throttle
movewents. Normally, when increasing power,
move throttles slowly, and as RPM increases,
the throttles aay bhe advanced more rapidly.
The throttles should not be rapidly retarded
when reducing power to the IDLE position.

{CAUTION}

Engine surges and/otr bangs above 957
RPM and 15,000 feet MSL are results
of too rapid throtrle movement and
do not indicate an abnormal engine
condition. If surges/bangs occur at
any other time, it 1is abaormal.
Write it up in the Form 781 at the
completion of the mission,

Note

achieve
Lo move the cthrot-
tles forward rapidly. Use chis
procedure only in a time critical
thrust deficient situation.

@ The wmost effective way to
accelevration 1is

® At or above 25,000 feet, avoid rapid
throttle movement. Avoid  flight
above 35,000 feet since flameout may

occur when engine speed is changed.
In the event of engine flameout,
refer to Emer gency Procedures,

Section ITIX.

® Fvel will not be supplied to the
fuel distribucor with a chrocrtle out

of the CUT-OFF positioa until che
engine reaches approximately 8 to
127 RPM., (This docs not apply to
starting fuel flow).

® An engine surge may occur at high
Alcicudes. This 1is not hazardous
unltess allowed to c¢ontinue, in which

case it may result in flameout. To
correct an engine surge, reduce the
power on the affected engine.

1-6 Change 2

Note

A compressor whine may occur at high
alcitudes, or any altitude when
throttles are advanced rapidly.
Engine vroughness may be experienced
at vacious engine speeds and alti-
tudes. FEither of these conditions
may usually be eliminated by a
change 1in RPM, However, unusual
engine noises ov roughness noticed
in flight that caonot be eliminate.l

with a change of engine speed or
altitude, 1indicate some mechanical
failure. Engine shutdownm may be
required.

THROTTLES

Four chrottles (l, 2, 9, 10, figure 1-5) are
provided, two on each quadranc. Each quad-
rant is marked CUT-OFF, IDLE and 1007 (1007
is synonymous with military power). The two
sets of throttles are interconaected and
mechanically actuate each engine fuel control
unit. Life-type idle detencs are included on
the instructor's qualdrant to prevent inadver-

tent englne shutdowa. These 1idle detents
affect both sets of throttles. Lift che
inscructor's throttles past the idle detent
to shutdown the engine. Use 1inscructor's

throtctles for all engine starts in order o
have the cut-off feature available.

WARNING

A mechanical failnre of the throttle
intarconnect linkage could Aiscon-
nect the instructor's throttle(s)
from the interconnect system. This
will subseguently result in the loss
of the idle stop feature in both
throttle quadrants and significantly
increase the potential for an inad-
vertent engine shutdown. If you
suspect such a malfunction, be ex-
tremely careful when redvcing
throttle(s) to IDLE.

{CAUTION]

To prevent Jdamage to quadrant com-
ponents, avoid hard blows ctro the
idle stop when moving a4 throttle to
idle,

Throttle Friction Knob

A throttle friction
1-5) provides a means of increasing
throttle friccion. The friction knob can
be overcome and will nor prevent either
crew member £rom manually positioning the
throttles to a new setting.

knob (6, figure



ENGINE ICE WARNING SYSTEM

The engine lce warning system warns rche
pilot of 1icing in the engine air inlet
ducts. The engine ice warning light (11,
figure 1-6) is amber and illuminates when
ice forms on the ice detect probe in the
left engine air inlet duct. A heating
clemenrt in the detect probe 1{s auto-
matically turned on after a brief pariod
of icing. Afrer the exiskting ice has
been melted from cthe deteckt probe
(approximately 5 seconds), the warning
light will go out until the ice condition
is repeated. This cycle will he repeatel
as long Aas ieing conditions exist. Power
for the wavrning light and ice derect
probe is received froa the DC bus.

Change 2
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16 15 20 11 19 1 18 1 2 13 17 15 16
1. AIR OUTLET 11. RIGHT INSTRUMENT AND CIRCUIT
~ 2. LANDING GEAR HANDLE BREAKER PANEL
3. LANDING GEAR WARNING LIGHT 12. AC FUSE PANEL
TEST SWITCH 13. DEFROST KNOB
4. LANDING GEAR EMERGENCY 14. IFF TRANSPONDER
OVERRIDE SWITCH 15. OXYGEN REGULATOR
N 5. LEFT INSTRUMENT PANEL 16. AIR CONTROL KNOB
\ 6. MAGNETIC COMPASS 17. RUDDER PEDAL ADJUSTMENT CRANK
7. MAGNETIC COMPASS 18. INSTRUCTOR'S QUADRANT
CORRECTION CARD 19. SWITCH PANEL
8. ACCELEROMETER 20. LANDING GEAR EMERGENCY T-HANDLE
9. RADIO LIGHTS RHEOSTAT 21, NAV/DME CONTROL PANEL
10. URF COMMAND RADIO
~

Figure l-4
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Note
®Rezarding the left cthrottle capidly
may cause the englne ice warning

light to illuminate <due to negative
pressure in the ice detect probe.

®buring left engine shutdown, the
engine ice warning light should
tlluminate, indicating the engine ice
warning system is working properly.
The light will illuminate after the
lefr throttle is placed in CUTOFF and
before the left engine rpm reaches
zero.

IGNITION SYSTEM

An

from

1-8

ignicion system,
the bus, 1is

CONTROL QUADRANTS

LEFT ENGINE THROTTLE
RIGHT ENGINE THROTTLE
SPEED BRAKE SWITCH
MICROPHONE SWITCH
PILOT'S QUADRANT
THROTTLE FRICTION KNOB
RUDDER TRIM SWITCH
WING FLAP HANDLE

LEFT ENGINE THROTTLE
10. RIGHT ENGINE THROTTLE
11. SPEED BRAKE SWITCH

12. NICROPHONE SWITCH

13. PRIMARY FLIGHT INSTRU-
MENT LIGHT RHEOSTAT

[Colie oBEN le) 6 LIS L WG ol

oberating on DC current
provided for each engline.

Each iguition system 1is comprised of an
ignition coil, two fuel ignitors and a two-
position channel guarded ignition swicch.

Ignition is used for all ground starting, buc
is not used to sustaln combustion once the
engine has started.

Ignition Switches

The ignicion switches (5, &, figure 1-8)
actuate ignition and scarting fuel to the
engines. The switches are channel puarded

and are marked Ignicion and have positions ON
and OFF. They are spring-loaded to OFF.
Posttioning an ignition switch co ON, with
the respective starter switch in GUD provides
starting fuel and ignition. Once che angine
has sustained combustion, the ignition switch
should be released and checked 1n OFF.

PRIMARY INSTRUMENT 8 10 11
LIGHT RHEOSTAT
SECONDARY INSTRUMENT
LIGHT RHEOSTAT
INTERNAL CANOPY 1
CONTROL SWITCH

EMERGENCY CANOPY 18
CONTROL SWITCH

WING FLAP HANDLE
INSTRUCTOR'S QUADRANT

Figure 1-5

Change 1
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TYPICAL

13

14 15 16 17 16 18 13 20

WING FLAP POSITION INDICATOR

. LANDING GEAR POSITION INDICATOR LIGHTS
- ATRSPEED INDICATOR
. FUEL BOOST PUMP WARNING LIGHT

ELEVATOR TRIM TAB POSITION INDICATOR
LIGHT

RADIO MAGNETIC INDICATOR

HEADING INDICATOR CUT-OUT AND FAST
SLAVE SWITCH

ARU-44/A ATTITUDE INDICATOR

CANOPY NOT LOCKED WARNING LIGHT

. DME INDICATOR

. ENGINE ICE WARNING LIGHT

. HYDRAULIC PRESSURE INDICATOR

. CLOCK

. ENGINE FIRE DETECT TEST SWITCH

EXHAUST GAS TEMPERATURE INDICATORS

. FUEL SHUTOFF T-HANDLES

Figure 1-6

. TACHOMETERS
ENGINE OVERHEAT DETECT TEST SWITCH

FUEL
FUEL
FUEL
FUEL
FUEL
FUEL
FUEL

LOW LEVEL WARNING LIGHT
QUANTITY INDICATOR TEST SWITCH
GRAVITY FEED LIGHT

QUANTITY INDICATOR

FLOW INDICATORS

SYSTEM SWITCRH

GAGING SELECTOR SWITCH

. OIL PRESSURE INDICATORS
. LOADMETERS
. HEADING INDICATOR

VERTICAL VELOCITY INDICATOR

. COURSE INDICATOR

ALTIMETER

. TURN AND SLIP INDICATOR

LANDING-TAXI LIGHT SWITCH

. TRANSPONDER ANTENNA LOBING SWITCH
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COCKPIT

TYPICAL _
Left Side

; S22 00000006V 06TROOLESEOIOIBINOGOLINGECOLOSEGEGISIES

~—
1. CANOPY DOWNLOCK HANDLE
2. INTERPHONE CONTROL PANEL
3. CANOPY DECLUTCH T-HANDLE
1 4. UTILITY LIGHT
5. CANOPY JETTISON T-HANDLE —
6. CANOPY JETTISON T-HANDLE SAFCTY PIN
7. HANDGRIP GUARD | |
8. SEAT ADJUSTMENT LEVER
9. MAP CASE
10. PILOT'S SEAT
)1. SAFETY RELT
12. SAFETY PIN STOWAGE COMPARTMENT
13. PICCOLO TURBE
N
N
Right Side
6 60068060 0BOOLLSIEDOSISIEOSOEDLEDNSNOGEEDLDOSDN
Y4. UTILITY LIGHT
5. CANOPY DOWNLOCK HANDLE
16. PICCOLO TUBRE
17. SAFETY PIN STOWAGE COMPARTMENT 3
18. SEAT ADJUSTMENT LEVER
19. SAFETY BELT
20. SHOULDER HARNESS LOCKING LEVER
21. INSTRUCTOR'S SEAT
22. HANDGRIP GUARD
23. INTERPHONE CONTROL PANEL
N
N
Figure 1-7 —
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STARTING SYSTEM

A starting system, operating on DC current
from the bus, is provtded for ecach engine.
Each starting system consists of a starter
switch and a combination starter-generator
\ocated on the forward portion of the engine.
External powsr is not requived for starting
the engine,

Starter Switches

The starter switches (6, 9, figure 1-8) are
marked Starter, with positions GHD, OFF and
AIR. The switches are chaanel guarded and
are spring-loaded to OFF. All engine starts
on the gzround are nade using the GND posi-
rion. This permits power from the main bus
to energize the starter. When the starter
switch is placed in AIR and released, a time
delay relay is actuated which supplies igni-
tion and starting fuel for approximately 30
to 45 seconds. This provides an alrstart
capability. Once initiated, this sequence
will continue, regardless of throttle or
starter switch position, as long as DC power
is available.

srenal b

2 3 TYPICAL

GEAR AUDIBLE SILENCING SWITCH
WARNING LIGHTS DIM SWITCH
POSITION LIGHTS SWI'TCH
ANTI-COLLISION BEACON SWITCH
LEFT {GNITION SWITCH

LEFT STARTER SWITCH

FUEL BOOST PUMP SWITCH

RIGHT IGNITION SWITCH

RIGHT STARTER SWITCH

W\ U» WP
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[CAUTION!

@®Use of the AIR position on the
starter switch may burn clips on the
outer combustor, resulting in engine
damage.

@®UDc rot place the starter switch(es)
to AIR during ground operations.
Deing so may result in engine damage.

ENGINE INSTRUMENTS

Tachometers

The tachometers (17, figure 1-6) are self-
genevating instruments that indicate engine
speed in percentage of the rated RPd. They
operate independeacly of the aircraft elec-
trical system except for instrument lighting.
On this aircraft, the rated RPM is 21,730
RPM.

Exhaust Gas Temperature indicators

The exhaust gas temperarure indicators (15,
figure 1-6) are self-g nerating instruments
that indicate temperature in degrees centi-
grade.

Electrical curreat ils supplied by six

AUTOMATIC

o

10. MAIN-SPARE INVERTER SWITCH

11. LEFT GENERATOR SWITCH

12. BATTERY SWITCH

13, RIGHT GENERATOR SWITCH

14, GEAR AUDIBLE SILENCING SuWITCH
15. PITOT HEAT SWITCH

16. COCKPIT AIR LEVER

17. AIR TEMPERATURE CONTROL RHEOSTAT
18. AIR TEMPERATURE CONTROL SWITCH

Figure 1-8
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FUEL TRANSFER

- AIRCRAFT FUEL SYSTEM e

Note

Actual position of the wing tanks in relation to the fuselage tank

is not depicted in this schematic due to space restrictions. Actually
portions of the wing tanks are located slightly lower than the
fuselage tank.
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FUE( lILLKR\

FUEL PROBE
(Typueal)

FUEL BOOAT
OFf PUMP SWITCH

FUEL BOOST PUMP
SRUTOK Y-HANDLE WARNING LIGHY
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RIGHT EMGINE FUE X
TRANSMITTER  SHUTOFF VALVE SHUTOFF VALVE Y reansmimier %
%i)
TO LEFT ENOINE
FOEL PUMP YO RIGHT ENGINE
FUEL PUMP
Figure 1-9




thermocouples located in the tailpipe of each
engine.

Fuel Flow Indicators

Fuel flow, in pounds per hour to each engine,
is indicated by the fuel flow indicators (23,
figure 1-6). They are powered from the
26-volc single-phase AC bus.

Oil Pressure Indicators:

The oil pressure indicators (26, figure 1-6)
are powered by the 26-volt, single-phase AC
bus. They indicate oil pressure in pounds
per square inch,.

OIL SUPPLY SYSTEM

Each engine has an independent oil system.
The o0il serves both for lubricating and cool-~
ing and 1is a completely automatiec system
requiring no control action by the pilot.
The capacity of each oil system is 6 quarts
of o0il, of which 4.5 quarts arz usable, See
figure 1-40 for 0il Specification.

FUEL SUPPLY SYSTEM
Three fuel tanks are installed in the air-
craft: one in the fuselage and one in each
wing. Six interconnected fuel cells make one
wing fuel tank (see figure 1-9). In normal
operation, fuel 1is transferred, under pres-
sure, from the wing tanks to the fuselage
tank in equal quantity by an electrical pro-
portioner pump. The proportioner pum
operates automatically when the fuel quantity
in the fuselage tank drops below a preset
level. In emexrgency operation, fuel 1is
supplied to che fuselage tank from the wing
tanks by gravity feed. Fuel is chen supplied
to the engines from the fuselage tank by an
electrical fuel boost pump. The aircraft is
refueled by means of two filler points locat-
ed in the outboard leading edge of ecach wing.
See figure 1-40 for fuel specifications.

FUEL BOOST PUMP

A centrifugal pump 1is located inside the
inverted flight chamber in the bottom of the
fuselage tank, It supplies fuel under low,
positive pressure to both engines. The
pressure helps prevent high altitude engine
surge. It also provides fuel to reprime the
engine-driven fuel pump in <the event of
cavitation (air lock).

Fue! Boost Pump Switch

The fuel boost pump switch (7, figure 1-8)
has ON and OFF positions. The switch is
always ON for normal flight conditions.
Power for the switch is supplied by the DC
bus.

T.0. 1T-378-1

Fuel Boost Pump Warning Light

An amber fuel boost pump warning light (4,
figure 1-6) provides the pilot with an indi-
cation that the fuel boost pump 1s not pro-
viding normal fuel pressure. The light,
operatad through the action of a pressure
switch located in the fuel line, receives its
electrical power from the DC bus,

Note

The fuel boest pump warning lighe
may flicker mnomentarily unear =zero
"G" conditions due Lo a momentary
lack of fuel at the pressure switch.

FUEL SHUTOFF T-HANDLES

A fuel shutoff T-handle (lé, figure 1-6) for
each engine 1is located on fthe top of the
instrument panel, It has two positions:
PUSH-ON and PULL-0FF, In PUSH-ON, the fuel
shutoff valve 1is open peranitting fuel £low
from the fuel boost pump to the engine fuel
control. When the T-handle iz in PULL-OFF,
the fuel shutoff valve is closed. For all
normal operating conditions, the fuel shutoff
T-handle should be in PUSH-ON. Use PULL-OFF
anly in an emergency. Each T-handle also
contains a red lipht which flashes whenever

an overheat or fire condition exists or is
steady whenever a fire condition exists in a
respective engine nacelle.
Note
The fuel shutoff T-handles are
electrical switches and movement is
restricted to a very short travel.

When in idle it takes wup cto 10
seconds for an engine to stop run-
ning after a fuel shutcff T-handle
has been positioned to PULL-QFF.

FUEL QUANTITY INDICATOR

A fuel quantity indicator (22, figure 1-6)
indicates the quantity, in pcunds, of usable
fuel remaining. The fuel quanticy indicartor
receives 1its power from the single-phase,
115-volt AC bus.

FUEL GAGING SELECTOR SWITCH

The fuel gaging selector switch is a three-
position toggle switch: LEFT, TOTAL and
RIGHT. The switch uses power from the DC
bus . When placed in TOTAL, total fuel 1is
read on the fuel quantity indicator. Fuel
remaining in the left or right wing tank caan
be gaged by placing the switch in LEFT or
RIGHT, respectively, until the reading on the
fuel quantity indicator stabilizes.

Note

After checking fuel remaining in the
left or right wing tank, the selec-
tor switch should be returned to
TOTAL ro avoid misinterpretation cf
a low fuel state during a subsequent
fuel check.

Change 1 1-13
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Fuel Quantity Indicator Test Switch

The fuel quancity indicator test swicch (20,
figure 1-6) is used for an operarional check
of the fuel gquantity indicator. Pushing in
on the fuel quantity test switch returns the
fuel quantity indicator needle to zero, indi-
cating that the fuel gaging system {s operat-
ing.

FUEL SYSTEM SWITCH

The fuel system switch (24, figure 1-6) pro-
vides both normal and cmergency operacion of
the fuel system. The switch has two posi-
tions: NORMAL and EMERGENCY, with the switch
guarded to the NORMAL position. In NORMAL,
the solenoid lock fuel shutoff valves (grav-
ity feed valves) are closed and the fuel pro-
portioner «circuit 1is energized. Wich the
switeh 1in EMERGENCY, cthe fuel proporcrioner
pump circuit end the shutoff valves are de-
energized. This opens the shuroff valves and
illuminates the awber gravicy feed light

indicating that the fuel system is operatiang
system

in the emergency mode. The fuel
veceives its power from the DC bus.

Note:
POUNDS SHOWN ARE APPROXIMATE
FOR STANDARD DAY CONDITIONS
ONLY AND ARE BASED ON 6.5
POUNDS PER GALLON OF JP-4 FUEL

FUEL LOW LEVEL WARNING LIGHT

The fuel low-level warning light (19, figure
1-6) will illuminate when fuel in the fuse-
lage tank reaches a level of 380 +20 pounds.
This light operates through the action of a
fuel low-leve)l float switch located in cthe
fuselage tank and receives its powet from the
DC bus.

FUEL GRAVITY FEED LIGHT

An amber lighc (21, figure 1-6) provides the
pilot with an indication that the fuel system
is on gravity feed. The gravicy feed light
is powered by the DC bus through the opera-
tion of the solenoid lock fuel shutoff valve
and the fuel tank float swicches.

FUEL SYSTEM MANAGEMENT

Operation of the fuel system is esseantially
automatic, requiring no action from the piloc
during flight. The fuel system switch skould
be in NORMAL for all normal operation.
Normal operation of the fuel transfer system
will maintain the fuel level in the fuseclage
tank between 415 and 565 pounds until che
wing tanks are depleted.

If any fuel transfer malfunction is suspect-

ed, che fuel system switch should immedizcely
be placed to EMERGENCY. Portions of the wing

FUEL QUANTI

POUNDS OR
U S GALLONS

Dat
GALLONS 309
POUNDS 2008.5

| TOTAL USABLE FUEL

USABLE n'm. N LFVEL SLIGHT

-

87 GALIONS 565 S POUNDS

111 GALLONS 721 5 POUNDS

113 GALLONS  721.S POUNDS

Figure 1-10
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tanks are located slightly lower than the
fuselage tank. Therefore, the fuel in the
wing tanks may not immediately decrease when
the fuel system switch is placed in EMER-
GENCY. This fuel may initially appear trap-
ped; however, after the fuel level in the
fuselage tank drops below the inlet vent from
the wing tanks, the wing tanks will begin to
feed. Depending on when che fuel sysctem
switch 1is placed In EMERGENCY, the low level
light may illuminate with greater chan 380
+20 pounds of fuel on board. However, all
The fuel on board is ugseable if the wing
tanks are feeding.

The fuel system will automatically convert to
emergency operation (gravity feed) under the
following conditions:

1. If che fuel level descends, for any
reason, to the low-level float switch,
the switch actuates the red 1low-level
warning light and automatically shuts
off the proportioner pump and deener-
gizes the solenoid locked shutoff valve.
The amber gravity feed light will be
turned on when the solenoid-locked fuel
shutoff valve has opened. If a malfunc-
tion exists with useable fuel remaianing
in the wing tanks, gravity feed will
ralse the fuel level in the fuselage
tank above cthe 1low-level float switch
and both the red low-level warning light
and the amber gravity feed light will
extinguish.

Note

Extended operatlion above 957 RPM arc
low alcitude may result in premature
actuation of the 1low-level warning
light. Temporarily retard the throc-
tles to correct the situation.

2. If ap elecctrical failure in the propor-
tioner pump circuit occurs, the fuel
system will automatically convert to
gravity feed and the amber gravity feed
light will come on.

3. 1If an electrical or mechanical failure
occurs 1in the proportioner pump, the
fuel system will convert to gravity feed
when the fuel level in the fuselage tank
descends below the low-level float
switch, (as described in 1. above) and
both the low-level warning light and the
ambex gravity feed light will come on.
As the fuel level rises above the low-
level float switch, both warning lights
will go out. However, due ro propor-
cioner pump faflure, the fuel will again
descend below the low-level switch and
the cycle will be repeated. Place che
fuel system switch to EMERGENCY £to
insure continued gravity flow, and land
as soon as conditions permit.

WARNING'

When pexforming fuel checks or in
the event of a fuel system malfunc-
rion, check the rtoral fuel, wing

T.0. 1T-37B-1
cank balance, and fuselage cank
quantity to determine the distribu-
tlon of fuel on board. Both engines

may flameout due co fuel starvation

in the fuselage ctank if the fuel
transfer system has malfunctioned.

4. B complete loss of electrical powexr will
convert the fuel system to gravicy feed,
but the red low-level warning light and
the amber gravity feed light cannoc be
il luminaced.

Note

If an excessive drop in fuel quan-
tity is indicated on the fuel gquan-
tity indicator, the high-level float
switch may be malfunctioning and
gumping fuel overboard through the
uselage rtank venc valve. Place che
fuel system switch to EMERGENCY and
check for a noxmal drop in fuel
quantity for the remainder of the
flight, Enter the wmalfuncetion 1in
Form 781.

FUEL IMBALANCE

Imbalance in wing fuel quantities may result
from ground refueling if the lateral axis of
the aircraft is sloping (due to ramp, unequal
shock struts, ete.). Fuel imbalance because
of improper fueling may not be noticed until
approximately 10 minutes after takeoff
because of unsensed fuel in the tanks. Addi-
tionally wing cank fuel quantity should be
checked for a decrease as soon as practical
to determine if both tanks are feeding. For
these reasons, a fuel balance check should be
made between 1600-1700 pounds of fuel regard-
less of whether the aircraft is on the ground
or is airborne. In order to insure accuracy
make the balance check only during coordinac-
ed flight.

Ap imbalance of 160 pounds can exist with no
malfunction of the system. If the imbalance
exceeds 160 pounds, place che fuel system
switch in EMERGENCY. Make checks at frequent
intervals to ascertain if the EMERGENCY posi-
tion is functioning. TIf cthe iwmbalance be-
comes more pronounced, land as soon as condi-
tions permit. Enter the condition in Form 781,

WARNING

Under normal conditions, full con-
trol of the aircraft can be main-
tained under any imbalance cond1i-
tion. Anticipate a wing heavy
condition at traffic pattern
alrspeeds. However, a fuel
imbalance accompanied by a full
unsymmetric flap condition may
result in ynsufficient ailleron con-
trol at final approach airspeeds.
Refer to Section III, Unsymmetrical
Flap Condition.
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Note

® Avoid confusion between an actual
fuel syscem malfunction and a fuel
imbalance caused by improper ailevron
and/oxr rudder trim.

®1f the fuel quantity in either wing
tank does not decrease, fuel jmay be
trapped in cthe wing cells. ANote the
amount of fuel in that tank and sub-
tract it f€from the ©tntal fuel on
board to deteraine usable fuel
remaining.

@A slight amount of yaw can sometimes
cause or aggravate a fuel imbalaace
when operating fuel system in EMER-
GENCY. A small application of rud-
der trim into the heavy wing may
alleviate this condition.

ELECTRICAL POWER SUPPLY
SYSTEM

The aivcrafc is equipped with a dicect cur-
rent and an alternating current electrical
power supply system. The DC system is power-
ed by two eugine-driven generators and a bat-
tery. The AC systen is powered by one main
inverter. A spare inverter is provided as a
safety feature if che main iavercer €fails,

ELECTRICALLY OPERATED EQUIPMENT

All equipment wuses only DC power with che
following exceptions.
AC Operated AC/DC Uperated
Attitude indicators
(except ARU-42A)

Primary flight
instrument lights

Heading system

Air condicioner
system

Hydraulic pressure
indicator

IF¥ system

VOR/ILS system
Fuel flow indicators

Stall warning system
0il pressure indicators

Fuel quantity indicator

DC ELECTRICAL POWER DISTRtBUTION

The 28-volt DC power supply system is powered
by two engine-driven 200-ampere generators
and a 24-volt, 34-ampere-hour battery, The
battery, located in the left-hand nose secc-
tion, is used to supply current to cthe DC bus
if both generators fail. The DC generators
function as starter-generators, cranking the
engines until the engines have accelerated to
operational speel and then cutting in as gen-
erators after engine speed reaches approxi-
mately 38 to 427 RPM, Higher than 427 RPM
may be required for the generators to carry
the cquipment load and/or to compensate for
low battery conditions. The generators and
generator controls are protected by circuit
breakers located 1in the left-hand nose

section.

T.0. 1T-37B3-1
EXTERNAL POWER RECEPTACLE

The DC power system can be connected to an
external power source through the external
power receptacle (15, figuvre 1-1), located on
the left-hand nose section.

DC CIRCUIT BREAKERS

The DC electrical power supply system is
protected by circuit breakers (figure 1-11)
mounted on three separate panels. Circuit
breakers for the generators, canopy and the
spare invevcer are located in the left-hand
nose section and are not accessihle during
flight. Circuit breakers for the taxi light,
passing light, anticollision light, position
lights, IFF, nosewheel steering, DME and
engine antiicing are located in the right-
hand nose section and Aare not accessible dur-
ing flight. The remaining circuit breakers
are located on the right inscrument panel.

The civrcuit breakers protect the DC power
system by disengaging automatically when-
ever an overloaded or short circuit exists.
Should a circuit breaker pop out, it can be
reset by pushing it in. A DC circuit can
also be opened manually by pulling out on the
rispective circuit breaker.

{CAUTION|

Circult breakerxs should not be
pulled or reser without a thorough
understanding of all the effects and
results. Use of the circuit break-
ers can eliminate from the system
some related warning system or
interlocking circuit. Do unot reset
a circuit breaker more chan once.

BATTERY SWITCH

The battery switch (12, figure 1-8), has two
positions, OR and OFF. When the switch is
turned on, the battery is connected directly
to the DC bus thru a relay provided a mini-
mum of 17-18 volts is available. The relay
will open when the battery switch 15 turned
off or 1£ the DC bus 1s deenergized and
battery voltage falls below 10 volts.

Note

Becausc of the position of this re-
lay, it may be possible for the re-
lay to open and prevent power fron
the DC bus to go to either the spare
inverter or canopy.

GENERATOR SWITCHES
The guarded DC genevrator swltches (11, 13,
figure 1-8), have two positions, ON and OFF

and function Co connect generator output to
the DC bus.

Change 2 1-17



T.O.

1-18

1T-378-1

Electrical Power
%

AUXILIARY
S owen %@_ O

RECEPTACLE AR CONDITIONING

/ FULL 800ST PUMP
e / oI SIIMSNTTY
> FUEL PROPORTIONER
i %/////@Cruil SHUTOSF (ALEFT)

FUEL SHUTOFF (RIGHT)

@ —— LGRTS—RADIO CONTROL PANELS
{GRITION (LEFT)
(GRITION (RIGH)
IRDICATOR—FLAP FOQSITION
INDICATOR—TURK. AND SLIP {PiLOT)
INDICATOR—TURN AND SLIP (INSTRUCTOR]
INTERPRONE COMMUNICATION
HEAOIG INDICATOR
INDICATOR ATYITUDE (ARU 424)

.

GENERATOR SWITCH , ; LANDING GEAR WARNING LIGHY
WW " LANOING GEAR AUDI0 WARNING

‘ % LIGHTS—ANTI COLLISIDN BEACON

/ 4 LIGHT—CANOPY UNLOCK

LIGHT—ENGINE ICE WARNING

LGRT—ERGINE OVERWEAT DETECY (LEFT)

LIGHT—ERGINE OVERHEAT DETECT (RIGHT)

LIGHT—ERGINE FIRE DETECT (LEFT)

LIGHT—ENGINE FIRE DETECT (RIBHT)

LIGKT — FULL LEVEL LOW WARRING

LIGHT—CRAVITY FEED

LIGHT — FUEL BOOST PUMP WARNING.

UGHTS—GEAR EXTENSION

WARMING LIGRT DIMMING SWITCH

LIGRTS—LARDING
LIGHYS-POSITION

LEFT ENGINE
STARTER GENERATOR

LIGHT—PASSING

IFF TRARSPONDIR

ALTIMETER
LIGHTS—SECONDARY (NSTRUMENT

\\\x\x\\\“\\\m\\\vwe&\\w\&\\}:

BATIERY SWITCH ,

RADIO—COMMUKICATION
RADIO—NAVIGAT(ON

. SPEED BRAKE AND THRUST ATTENUATORS
AR B0 SPOILER—STA(L WARNING

NSNACAUNS AN

ﬂlﬂ/m’ﬂllﬂﬂ/ﬁﬁ ; STARTER LEFTY
7 g STARTER (RIGHT)
77 TRIM TAB—AILERON (PILOT)
7 TRIM VAB—ELEVATOR (PILOT)
Z 9 TRIM TAB—AILERON (INSTRUCTOR)
g 7 TRIM TAB—ELEVATOR (NSTRUCTOR)
Z é /z"@»— TRIM TAB—RODOER
? L 7l o e G 7 7 A %%, FROMAUXUIARY

NW/M///XZWMW/”IQ POWER UNIT

P

CIRCUIT BREAKER
PANEL (N
LEFT HAND

NOSE SECTION

g\w&m\m\\a\\\“\\x\\x\www

BATTERY /77

§ QINSEXTERNAL CAHOPY SWITCH (OPEN)
* Also protects life history SEXTERNAL CANOPY SWATCH (€LOSE)

e INTERNAL CANOPY SWITCH
recorder, if instatled N
! &\z\\ EMERGENCY CANOPY SWITCH

Figure 1~12 (Sheert ! of 2)

Change 2

\
.

RIGHT ENGINE INVERTER
MAIN INVERTER spmnmmprnciossims e/ ssp rnsissnomisrsy
STARTER GENERATOR LANDING GEAR OYERRIDE 2 SWITCH
LANDING GEAR RETRACTIOR Yvoum

-

§N~\\W\\\\‘&W&\‘%\\X\X\\\\

\-

\\\\&\W\\\g

‘ LIGHT—TAX)
d ‘ ﬂ:snémgzlllgzﬁm 10 57 ARE
PINOT HEAT INVERTER

X
\
ARSI N

TO MAIN
INVERTER



T.0. 1T-378-1

Supply System
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Supply System
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LOADMETERS

The loadmeters (27, figure 1-6), one for each
generator, are calibrated to read from -0.1
to 1.25 and indicate the proporcion of gen-
erator rated output being used.

AC ELECTRICAL POWER DISTRIBUTION

The AC power supply system is powered by a
250 va, three-phase, 400~-cycle main rotary
inverter. Aircraft modified with T.0. 1T-
37B-559 have the 250 va main rotary inverter
replaced by a 500 va solid state inverter. A
250 va spare inverter is provided as a safety
feature and when manually selected will as-
sume the AC load of the aircraft. Alternating
current is distributed through four bus
networks, and by the use of a transformer,
supplies separate voltage systems. Power for
the inverters is supplied by the aircvaft's
DC system,

INVERTER SWITCH

The inverter switch (10, figure 1-8) has
three posicions: MAIN, which is the position
for all normal operation; SPARE, for manually
sclecting the spare 1inverter if the main
inverter fails; and OFF. Normally, the main
inverter supplies power for all AC operated
equipment.

When the inverter switch is in SPARE, power
to the inverter will be supplied dirvectly

from the batcery if the battery switch is off,

However, if the battery switch is ON and the
DC bus is energized by the generators, power
to the spare inverter 1s from the DC bus
through the battery.

Note

@ inverter failure can be detected by
observing the instruments receiving
AC power. In addition, mechanical
failure of the rotary inverter may be
preceeded by vibrations that may be
detected in the cockpit. 1€ instru-
ment flying must be continued with
the battery and generator off, or ifF
the main inverter fails, the spare
inverter should be selected.

@Ftlectrical power from the DC bus will
not be available to the spare 1nver-
ter r+f the battery is inoperative and
the battery relay has opened.

AC FUSES

All of the AC circults are protected by
fuses (figure 1-11) which are replaceable
during flight, Three spare fuses (one 2 amp
and two 1 amp) are located above the DC
circuit breaker panel on the underside of
the glare shield. An additional spare 2
amp fuse is located in the upper right
corner of the Fuse panel. The 2 amp fuses
are used for the two radio NAV fuses, the
left J-2 compass fuse or any ADI fuse
(except ARU-42A), All other fuses shown on
the panel are 1 amp.
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{CAUTION}

While reptacing a fuse, the inver-
ter gshould be turned off, 1f prac-
tical, to prevent the crew member
from receiving a shock.

HYDRAULIC POWER SUPPLY
SYSTEM

The hydrauliec power supply system (figure
1-13) consists of two engine-driven lhydraalic
pumps, one on each engine, Ffither pump 1is
capable of maintaining full system pressures;
however, rthe crine for cowmponent actuation
will be longer. The systea supplies power to
actuate the hydraulic conponents of the air-
crafrc,

Normal operation of the hnydraulic power
supply system is automatic when the engines
are running. Any sudden surges 1n the systen
are apsorbed by an air-charged accumulacor.
A pressure regulatox maintains a pressure of
1250 co 1550 PSI. A pressure relief valve,
spring-loaded to relieve at a slightly higher
pressure, protects the system in case of
regulator failure. An air bottle, located in
the nosewhcel well is used for emergency
Landing gear extensioan in case of hydraulic
power failure, See figure 1-40 for hydraulic
fluid specification.

Note

Occasionally a thumping noise may occur

as the hydraulic pressure regulator
recycles. This nolse 1is common and
should not Dbe confused wicth engine

malfunccion.

HYDRAULIC SYSTEM PRESSURE INDICATOR

The hydraulic pressure indicator (12, figure
1-6) is a remote indicating instrument chat
is operated by the 26-volt, single-phase,
400-cycle AC Dbus. The indicacor displays
hydravlic pressure in pounds per square inch,

LANDING GEAR SYSTEM

The ctricycle landing gear retracts and
extends by power from the aircraft hydraulic
power supply system. The landing gear posi-
tions are controlled mechanically by using
either the pilot's or instruccor’'s landing
gear handle. The main gear retraccts inboard
into the lower surface of the wing, and the
nose gear retracts forward into the nose
sccetion of the fuselage.

Each main gear has two doors, inboard and
outboard. The inboard main gear doors are
actuated hydraulically and are operated by a
sequencing valve in the landing gear system
which synchronizes ctheir opening and closing
with the extension and retraccion of the main
gears. The inboard main gear doors engage
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LANDING GEAR DOWNLOCK 2

SAFETY PINS

Figure 1-14

the uplock hooks, which are hinged Lo the
wing structure and assist in supporting the
main gears in the up position. The ocutboard
main gear doors are hinged to the wing and
fastened on the bottom to the wmain gear
atrut.

The nose gear 1is faired by split-type doors.
The nosewheel doors are actuated by mechani-
cal linkages which are connected rCo the nose
gear., lLanding gear and door retraction time
ig approximately 10 seconds, while extension
tequires about eight seconds.

LANDING GEAR HANDLES

The landing gear handles (2, figure 1-4)
consist of two interconnected handles with
clear plastic wheel-shaped knobs. Rach
landing gezx handle has two marked positions,
UP and DOWN. Positioning either landing gear
handle to UP or DOWN causes the landing gear
to retract or extend when the weight of the
aircraft is off the gear. The instructor's
landing gear handle 1incorporates a locking
device which holds cthe handle down until
there is no weight on the landing gear. The
pilot's landing gear handle 1is indirectly
held down by the same device.

LANDING GEAR EMERGENCY OVERRIDE
SWITCH

The landing gear emergency override switch
(4, figure 1-4) provides electrical vower to

the solenoid lock which holds tne landing
gear handles down. Pressing the overrvide
switch and simultaneously lifcting the landing
gear handle will allow the landing gear to
zollapse while the weight of the aircrafc is
on the landing gear if hydraulic pressure is
available, (See figure 3-1, Landing Gear
Override Switch). The landing gear emergency
override switch receives its power fromn the
DC bus.
Note

If an attempt 1is made co raise the
landing gear handle prior rto depres-
sing the emergency overrids swictch,
the solenoid lock pin zan  bina
making 1t impossible to raise the
landing gear handle. LE this
occurs, push the landing gear handle
down, then depress the emergency
override switch followed by raising
the landing gear handle.

LANDING GEAR EMERGENCY EXTENSION
SYSTEM

The aircraft is equipped with a landina gear
emergency extension system. The system will
enable you to fully extend the gear should
the aircraft lose hydraunlic pressure or if
existing pressure is insufficient (less than
normal operating range) to fully lower gear.
The system consists of an emergency qgear
T-handle (20, figure 1-4) and an emergency
alr bottle located in the nose compartment.
The system contains approximately 2000 +250
PS1 of air which is indicated or the pressure
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gage near the air bottle. When the landing
gear handle i3 placed down and the emergency
gear T-handle is turned and pulled, air is
directed to th2 shuttle valve and gear
lowering hydraulic lines, to ooen the gear
Aoors and lower the landinj gear.

{CAUTION}

Attempt to return che
T-handle to IN afrer actuation ol
the cmergency system. To do so will
cause the air pressure to bleed off
from the down side of the gear.

®Do not

® Vhen this system is used, do not
attempt to vretract the gear; the
hydraulic reservoir may rupture.

Note

I1f the landing gear will not fully
extend when normal hydraulic pres-
snre is availahle, the emerqgency
axtension system will not provide
sufficitent additional pressure to
help lower gear. In this situation,
the emergency system should not be
used., Refer to FAILURE OF GEAR TO
EXTHEND, Normal Hydraulic Pressure
Available, in Section III.

LANDING GEAR POSITION INDICATOR LIGHTS

The landing gear position indicator lighzs
(2, figure 1-6) will 1)lluminate when its
respective gear is down and locked. Power is
supplied by the DC bus.

LANDING GEAR WARNING LIGHT AND
AUDIBLE SYSTEM

A red warning light, located inside each
wheel-shaped knob on the landing gear handle
will illuminate upon gear extensinn whenever
any landing gear is not in a fully down and
locked position and eleccrical power is
available. During gear retraction, the light
is extinguished when the nose gear strut and
both inboard main gear doors ave up and
locked, When a  throttle 1s  retarded to
between 1idle and approximately 707 RKPM, and
the gear is not down and locked, the light
will be illuminaced and the warning signal
will send an audio tone to both the pilot's
and instructor's headset.

The warning lights can be checked by pressing
the test switch (3, figure 1-4). The landing
gear audible warning 1is silenced by che
silencing switch but 1s automatically reset
each time the rvetarded throttle is advanced
past approximately 70%., Power to operiate the
switches is received from the DC hus.

Note

It is possible for gear sequencing
malfuncrions during landing gear
retrxaction to go undetected in che
cockpit excepr for abnormal ativeraft
pexformance, i.e., airspeeds well
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below normal for a given power
setting or unusual airframe vibra-
tions.

NOSEWHEEL STEERING SYSTEM

The noscwheel steering system provides direc-
tional control during taxiing and portions of
the takeoff and landing roll. The system is
electrically engaged, and controlled by the
vrudder pedals, and powered by the hydraulic
power supply system. Steering is engaged by
# switch on each contvrol stick grip.

The nosewheel steering nnit will posicion the
nosewheel wichin approximacely 40 degrees of
cach side of center when the aircraft is on
the ground. The nosewheel can swivel to 50
degrees either side of center when waecl
brakes are used,

The steer-damper, controlled by rudder pedal
movenent, directs the hydraulic fluid to an
actuator which Curns Che nose gear strut,
The steer-dampeyxy device serves CWOo PLIDOSES;
{t sceers the nosewheel, during power con-
trolled ovperations and it serves as a3 shimmy
damper wich power on or off,

Hosewncel steering may be selected ac any
time while the weight of the aircraft is on
the nosewheel, and hydraulic and electrical
power are available. The nose gear centering
spring centeys the nosc gedar strut during
rectraction and extension operacions.

[CAUTION}

Puring gzround operations when the
nose gear steering switch is acruac-
ed, the nose gear will curn cto
correspond to tne position of cthe
rudder pedals. Center tne rudder
pedals before engaging nose wheel
Steeving.
In che event of a complete hydraulic or

electrical failure, steering is contrnlled by
rudder movewment and aircraft brakes. All
clectrical components wuwsed to operate the
nosewheel stecring mechanisms are powered by
the DC bus.

NOSE WHEEL STEERING SWITCH

When the nosewheel steering switch (4, figure
1-17) 1is held 1{an the depressed position,
power from the DC bus actuates a solenoid
shutoff valve, which permits hydraulic pres~
sure to be supplied to the nosewheel steering
system. A limit switech on the nose gear
prevents nosewhzel turning when weignt is not
on rhe nose gear.

BRAKE SYSTEM

The brake system 1is a manually operated,
independent, hydraulic system Set apart from
the hydraulic power supply system. The
brakes are nulti-disc type and are actuated
by toe pressure applied to either set of
rudder pedals. No emergency braking provi-
sions are provided on the aivrcrafrt.

N



Figure

SPEED BRAKE AND THRUST
ATTENUATOR SYSTEM

The speed brake and thrust attenuators
operate hydraulically through oune system,
using separate control valves. Both concrol
valves atre energized cpen by power from the
DC  bus and are spring-loaded to cthe
closed position.

SPEED BRAKE

The speed dbrake is located on the bottom side
of the nose section just aft of the nosewheel
well. The speed brake is hinged at the for-
ward edge and when opened, extends down into
the airstream. When retracted, the speed
brake closes flush with the fuselage. There
are no intermediate opened or closed posi-
tions, and chere is no position indicator.

T.0., 1T-37B-i

Ttrnust
ATTENUATORS

1-15

Speed Brake Switch

Each right engine throttle ccncains a speed
brake switch (3, 11, figure 1-5), wnhich
electrically actuates the speed brake selec-
tor valve and the thrust attenuator seleccor
valve. Each speed brake switch is marked IN
and OUT, with a SOLO position included in the
instructor's switch. The speed brake cannoc
be extended ox retracted by the pilot until
the instructor's speed brake switch is posi-
tioned to SOLO.

THRUST ATTENUATGCRS

The function of the thrust attenuator (figure
1-15) is to reduce effective thrust while
maintaining an engine RPM that will allow
more rapid engine acceleration. As an exam-
ple, the effective thrust reduction is equiv-
alent to reducing engine speed from 60%
RP¥ to approximately 507 RPM with thrustc
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SPOILERS

Figure 1-16

attenuator extended. The thrust attenuators
operate simultaneously with the speed brake
when eicher chrottle on either quadrant is
between IDLE and approximately 707 RPM. The
attenuators vtetract when one throttle is
placed in the CUT-OFF position and the other
is above approximately 707 RPM.

Note

If either cthrottle is in any posi-
tion between IDLE and approximately
70%Z RPM and the other is above 701
RPM or is 1in CUT-OFF, the thrust
attenuators will be extended if the
speed brake switch is in OUT.

WING FLAP SYSTEM

The hydraulically operated wing flaps extend
from the aileron to cthe engine nacelle on
each wing. Wing flap handles actuate the
wing flaps to all positions within a range of
zero to 40 degrees. A flap blow-up relief
valve provides a slight wing flap rvetraction
when the airspeed for flap down configuration

is exceeded. VWhen the speed brake and land-
ing gear are retracted, flap blow-up will
begin at no less than 115 KIAS. At 135 KIAS,
a positive indication of flap blow-up (ap-
proximactely 37 blow-up) will occur, resulting
in approximately 97% extension, A synchro-
nizing unit insures the extension of both
flaps at the same rate with a maximum diverx-
gence of three degrees.

WING FLAP HANDLES

The wing flap handles (8, 18, figure 1-3) are
labeled Flaps and have three marked posi-
tions: UP, HALF and DOWN with a detent at
the HALF position. The wing flap handles are
mechanically connected cto a flap seleccor
valve. The flap seleccor valve governs the
position of the flaps.

WING FLAP POSITION INDICATOR

A DC operated wing flap positior indicator
(I, figure 1-6) shows the position of cthe
wing flaps. The indicator is marked in 10%
increments from zero to 1007 with 40 degrees
of flap extension being 1007 deflection.



SPOILER SYSTEM

The spoilers (figure 1-16) provide scall
warning when cthe flaps are extended. When
the flaps are extended 257 or more, and the
aireraft speed is reduced to 72 KIAS or lower
in level flight (or proportionately higher
speeds in accelerated and turning flight), a
transducer vane on the bottom of the left
wing tip electrically extends the hydrauli-
cally operated spoilers. When in the extended
pogition, the spoilers create a cturbulent
airflow which 1is felt as aircraft buffer.
This occurs between four and 10 knots above
the stall speed. Either increasing the speed
above 72 KIAS (or higher in accelerated and
turning flight) or rxetracting the wing flaps
to less than 257 will cause the speilers to
retract.

FLIGHT CONTROL SYSTEM

The flight control system is cowprised of two
groups of control surfaces, primary and
secondary. The primary control suxface group
ipcludes ailerons, elevators and rudder. The
function of the primary control sarface group

is to provide the pilot with a means of
controlling the aircraft. All primary
control surfaces are manually operacted,
through a system of cables, pulleys, bell

¢ranks and push-pull rods.

The seconcary control surface group includes
trim tabs for left aileron, left elevator and
rudder. The trim tabs provide a balauncing or
crimming of the aixcraft for any normal
atticude of flight. All trim tabs are elec-
trically operated and controlled from the
cockpit. In addition, fixed tabs on the
ailerons are available for ground maintenance
ad justment.

CONTROL STICK GRIP

Aileron and elevator control is gaincained by
dual control scicks which are interconnected,
Fach control stick has a control stick grip
(figure 1-17), with a swictch controlling the
aileron and elevator trim tabs and a switch
controlling the nosewheel steering. A switeh
on cthe instructor’s countrol stick grip only
is provided to cut out all incowming radio
signals to both che pilot's and instructor’'s

headset but permits intercommunication and
transmission beyond the aircraft. The re-
maining control stick grip switches are

non-functional .

RUDDER PEDALS

Fore and aft movement on the rudder pedals
controls the rudder position through mechani-
cal linkage; toe pressure on the pedals
operates the brakes. Each set of pedals is
equipped with rudder pedal adjustments (17,
figure 1-4),

T.0. 1T-378-1

CONTROL STICK GRIP

1. ELEVATOR AND AILERON
TRIM TAB SWITCH

2. RADIO INTERRUPT CALL
SWITCH (instructor's only)
3. HAarD REST
4, NOSEWHEEL STEERING
SWITCH

Figure 1-17

AILERON AND ELEVATOR TRIM TAB SWITCH

Normal trim of the aileron and elevator triam
tabs 1is provided chrough a five-position,
switeh (1, figure 1-17). It receives power
from the DC bus, and is spring-loaded to the
center {(off) posicion.

Moving the trim tab switch to the left or to
the right actuates the aileron trim motor.
The motor actuates a push-pull rod which in
turn positions cthe aileron trim tab up or
down. Pushing the switch FEorward or afc
actuaces the elevator trim tab motor. The
elevator trim tab motor positions the ele-
vator trim tab ¢to the desired up or down
position. When the elevator trim tab is in
the neutral position, and the battery switch
is ON, a green elevator trim tab position
light (5, figure 1-6) will be illuminated.
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CONTROL LOCK

T2 3
CONTROL LOCK IN STOWED POSITION
1. PULL PIN
2. CONTROL STICK
3. CONTROL LOCK
Figure 1-18

IWARNINGI

To avcid any possibility of overtrim
in the event of limic switch mal-
function, the aileron and elevator
trim tab switch should be manually
returned to the OFF position.

RUDDER TRIM TAB SWITCH

The rudder ¢trim tab 1is electrically con-
trolled through a switch (7, figure 1-5), aft
of the pilot's quadrant. The switch is held
to LEFT or RIGHT for corresponding rudder
trim =and spring-loaded to OFF. The rudder
trim tab switch receives its power from the
DC bus.

CONTROL LOCK

Primary f£light control surfaces can be locked
in the neutral position by a control lock
(figure 1-18), below the instrument panel on
the pilot's side. When the control lock is
rotated up and 1s attached to the control
stick, all surface controls are Jlocked in
neutral including the throttles which are
locked in the IDLE through CUT-OFF range.

PITOT AND STALL WARNING
TRANSDUCER VANE HEAT

PITOT HEAT SWITCH

The pitot tube, located in the nose section
and the stall warning transducer vane located
in the left wing tip, are heated by power
from the DC bus which 1is controlled by a
pitot heat switeh (15, figure 1-8). The
swicch has two positions, ON and OFF.

INSTRUMENTS

Note

This paragraph covers the informa-
tion on flight instruments peculiar
to chis aircrafc. For detailed
information on cthe flight instru-
mentcs, consult AFM 51-37.

The f£light and engine instrumencs are mounted
on the left instrument panel (figure 1-6). A
turn and slip indicator, altimecer, attitude
indicator and airspeed 1indicator are also
mounted on the right instrument aad circuit
breaker panel (figure 1-11).

AIMS

The term "AIMS" is an acronym of acronyms.
The A stands for ATCRBS, which is taken from
Air Traffic Control Radar Beacon System; &
stands for IFF; M represents the Mark XII
identification system; and S for System.
These reflect the many diverse AIMS configu-
rations.

The AIMS system in the aircraft consists of
an IFF cransponder, altimeter encoder, con-
trols, and other associated equipment. This
equipment is capable of automatically report-
ing a coded altitude and aircraft identifica-
tion signal to ground stations upon 1inter-~
rogation by the station in orxder to maintain
positive identification and control of air
rraffic and vertical separation.

ALTIMETER

There are two altimeters installed on the in-
strument panel. One on the left instrument
panel, the other on the right instrument pan-
el. The altimeter provides altitude informa-
tion (31, figure 1-6).

An AAU-21/A altimeter-encoder (figure 1-19)
is installed on the right instrument panel
and an AAU-27/A altimeter is installed on the
lefc instrument panel. The AAU-21/A
altimeter-encoder 1is a component of the
AN/APX-72 IFF system. The counter-drum
pointer altimeter-encoder 1is a sensitive,
self-contained altimeter with encoding cap-
ability. When desired, the altimeter-encoder



AAU-21/A ALTIMETER

Figure 1-19
furnishes altitude information to the
AN/APX-7Z IFF system for transmittal to A
station appropriately equipped rto inter-
rogate,

The indicator has four read-out windows, one
pointer, an altirude dial and av adjustment
knob. The left read-out window iadicates
feet in 1000 foot increments, and the

adjacent read-out window indicates feer in
100 foor increments which are indicaced
simultaneously by the pointer. The

altimeter-encoder displays altitude over the
range of -1000 to 38,000 feet and encodes
this range to the transponder.

Below an altitude of 10,000 feet, a diagonal
warning symbol will appear on the 10,000-foot
counter. A barometric pressure setting knob
is provided to insert the desired altimeter
setting in inches of Hg. A third read-out
window indicates Dbarometric pressure in
inches of Hg, ranging from 28.1 to 31.0.
When power is off, a CODE OFF flag is visible
in the fourth read-out window on the dial and
the instrument functions as a conventional
altimeter., When power is applied, the encod-
er will become operative as the CODE OFF flag
retracts from view. The AAU-27/A operates
the same as the AAU-21/A, except that the
AAU-27/4 does not have encoding capabilicy.

Operating Characteristics

The AAU-21/A altimeter employs & unique oper-
ating feature. The 10,000-foot and 1000-foot
counters remain fixed during altirude changes
waile cthe 100-foot drum and pointer rotate
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continuously. When each 1000-foot increment
is nearly completed, the counter(s) abruptly
index to the next corrvect digic making read-
ings simpler to obsecrve,

The altimeter mechanism which provides thnis
fearture also causes a noticeable pause ox
hesitation of the pointer due to additional
friction of cturning over the counter wheel
This pause 1is followed by a noticeable
Acceleration as the altimeter wmechanism
overcomes the load and rolls che dial over to
the next thousand-foot digit. This effect
will he more pronounced at ten-thousand-foot
intervals where both counters are turned over
simultanecusly. The pause occurs during the
"9" to "1" portion of the scale. The pause-
and-accelerate behavior 1s more pronounced at
high altitudes and high rates of cliob and
descent., During normal rates of descent at
low altitudes, the effect will be minimal.

WARNINGI

If the alcimeter's internal vibra-
tor 1s inoperative, the pause-and-
accelerate effecc may be exagger-
ated., Watch for this when the mini-
mum approach altitude lies within
the "8'" to "2" sector of the scale,
e.g., 800-1200 feet, 1300-2200 feet,

egc,
Operation
The Aa4U-21/A altimeter indicates pneumatic
altitude referenced to barometric pressure

and provides coded altitude information (Mode
C) to the IFF ctransponder via che altitude
encoder. The CODE OFF flag mcnitors oanly tche
encoder function of the altimecer. It does
not indicate transponder condicion. The AIMS
altitude reporting function may be inopera-
tive without the AAU-21/A CODWE OFF flag

showing, in case of transporder failure or
improper control settings. It is also pos-
sible to get a '‘good" ilode C test on che

transponder control with the CODE OFF flag
showing. Display of the CODE OFF flay only
indicaces an encoder power failure or a CODE
OFF flag failure. In this event, check that
AC power 1s available and that the circuic
breakers are in, If the flay is still visi-
ble, radio contact should be wade with a
ground vadar site to determine whether che
AIMS altitude reporting function 1is opera-
tive, and the remainder of cthe flight should
be conducted accordingly.
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Pre-Flight Check

Ser che local barometric pressure into che
altimeter. Each altimeter should agree with-
in +75 feet of field elevarion. If errors
exceed these limits, do not fly the aircraft
until the altimeter is re-zeroed or replaced.

[CAUTION}

When using the baroset knob, momen-
tary locking of the barocounters may

occur. Application of force may
cause internal gear disengagement
and result 1n excessive alrtitude

errors. If locking occurs, rotate
the knob a full turn in the opposite
direction and approach che secting
again slowly.

ACCELEROMETER

The accelerometer (8, figure 1-4) indicates
the positive and negative acceleration forces
being exerted on the airerafr. Ore indicat-
ing needle records the positive "G" forces,
one the negative "G" forces, and the other
continuously indicates exiscing ''G" loads. A
push~to-reset knob on the lower lefc portion
of the instrument resets the needles to the
one "G" position.

J-8 ATTITUDE INDICATOR

The J-8 attitude indicator (figure 1-11)
gives a visual indication of the flight at-
titude of the aircraft in piteh and roll.
Within a range of 27 degrees in a climb ot
dive, the pitech attitude of the aircrafr is
indicated by displacemenc of che horizon bar
in relaction to the miniature aircraft indi-
cator. When the pitch atcicude of the air-
craft exceeds 27 degrees, the horizon bar re-
mains in the extreme position and the sphere
then serves as the reference. If the clinmd
or dive angle is further increased wich che
aircraft approaching a vertical position, the
attitude is indicated by graduations on the
sphere. A controlled precession of 180
degrees occurs when cthe aircrafr approaches
90 degrees in pitch.

In & bank, the actictude of the aircrafc is
shown by the angle of the horizon bar with
respect to the miniature aircraft indicactor
and by che relation of the bank index to the
degree nmarkings on the instrument case.

The indicator may be manually caged with the
caging knob on rthe lower right side of the
ingstrument. Caging should be used only when
the aircraft is in straight and level flight
as determined by visual reference to a true
horizon, since the indicator cages to the at-
titude of the aircrafc.

A knob on the lower left side of the instru-
ment permits the miniature aixrcraft indicator
to be aligned with the horizon bar. The at-
titude 1indicator receives 1its power from
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the 115 volt cthree phase AC bus and is pro-
tected by a fuse (figure 1-12). An OFF flag
appears when power is not applied.

MM-3 ATTITUDE INDICATOR

The MM-3 remote attitude indicator {fipgure
1-11) gives visual indication of the flight
attitude of the aircraft in pitech and roll.
It is a conmpletely automatic system, having
the control gyro and rate switching gyro lo-
cated above the fuselage fuel tank.

The system is powered by the 115 Volt, three
phase AC bus and protected by two fuses.
Gyro erection can be observed by the disap-
pearance of an OFF flag. The OFF flag will
appear in case of a complete AC power fail-
ure, or fallure of some of the electrical

components.
(WARNING l

The OFF flag may not be visible with
a slight electrical power reduction
or failure of other cowm-ponents
within the system. This can result
in erronecus or complece loss of
pitch and bank presentations without
the OFF flag appearing. Therefore,
other flight instruments should be
cross-checked to insure accuracy of
the MM-3.

The inscrument operates through 360 degrees
of roll, 87 degrees of climb and 87 degrees
of dive. A concrolled precession of 180
degrees occurs when the aircraft approaches
90 degrees in pitch.

As Jevel flight picch acticude of the air-
craft varies with different loadings and
speeds, a piteh trim knob is provided on the
indicator for the pilot to ceater the sphere
wich the fixed reference aircraft after the
aivcrafc has been trimmed for level flight.

MM-3 Attitude Indicator Fast Erection Switch

The MM-3 attictude indicator fast erection
switch (figure 1-11) provides fast erection
for the MM-3 system. The swicch has two
positions, NORMAL and FAST, and is spring-
loaded to the NORMAL position. When the
switch 1is held to the FAST position, gyro
erection is at a rate of 20 degrees per

minute.
{CAUTION}

To avoid damage to che internal com-
ponents of the MM-3 actitude indi-
cator system, the fast erection
switch should not be held in FAST
longer than two minutes. Allow five
ninutes between accuations.



Note

The fast erection switch i3 rto be
actuated only in straight and level

unaccelerated flight to  preveat
erection to a false level flight
indication.

ARU-44/A Attitude Indicator

The ARU-44/A Acrtitade Indicator (8, fipgure
1-6) receives 1its power from the 115-volt,
three-phase AC bus. Tt is a self-contained
attitude iadicator that displays precise at-
titude information through 360° of bank ani
+85° of picch.

Clockwise rotatioa of the caging knob, when
fully extended, locks the gyro. Rotation of
the caging knob, when retracted, adjusts rthe
position of the miniature aircrafc to a min-
imun of five degrees in climb and dive.
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The erection system works automatically but
errors of greater than 10 degrees must Dbe
eliminated by caging the indicator.

[CAUTION}

® To avoid damage to the gyro system,
ensure the gyro 1is caged and locked
(xnob pulled out and rotated fully
clockwise) orior to applving powey
and orior to turning off AC power
Aduring enaqgine shutdown. Avoid
snan-releasing the pitch/trim knob
after uncaging to prevent d4amaqge to
the indicator and gyro.

@®Do not fly with the attitude indi-
cator caged, as damage to the gyro
mechanism may occur.

The yyro wheel speed and the unique nature of
tne erection system combine to provide a min-
imim of 9 minutes of attitude information
with toral loss of power. This attitude in-
fovmation will be accurate within +5 degrees
in pitech and bank. The OFF flag being in
view during these conditions does not invali-
date atctitude information.
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ARU-42A ATTITUDE INDICATOR (T.0.1T-37B-
561)

The ARU-42A attitude indicator (figure 1-11)
is self-contained and provides a visual
indication of the bank and pitch of the
aircraft. The pitch limits are 92 degrees in
climb and 78 degrees in dive. The roll
capability is a full 360 degrees.

The instrument has a pitch/trim knob to
adjust the miniature aircraft and cage the
indicator. Rotating the knob adjusts the
miniature aircrvaft. Pulling the knob out to
the fully extended position cages the
indicator. With the knob €ully extended and
rotated fully clockwise the indicator remains
caged until the knob is rotated counter-
clockwise and released.

Approximately 3 minutes are required to erect
Lo trve vertical after power is applied to
the system. The indicator should be uncaged
and set after applying electrical power, and
left uncaged for the remainder of the flight,
When power is intervupted or the indicator is
caged, the OFF warning flag appears on the
face of the indicator. The indicator will
provide a minimum o€ 9 minutes of useful
attitude information after vower failure.
Power 15 supplied by the DC bus.

1WARNING|

The indicator may precess following
sustalned acceleration or decelera-
tion periods and may tumble during
maneuvering flight near the vertical.

{CAUTION}

To avoid damage to the gyro systemnm,
ensure the gyro is caged and locked
(knob pulled out and rotated fully
clockwise) prior to applying power
and prior to turning off electrical
power during engine shutdowpn. Avoid
snap-releasing the pitch/trim knob
after uncaging to prevent damage to
the incicator.

J-2 HEADING INDICATOR SYSTEM

The J-2 heading indicator system consists of
the J-2 and RMI heading indicators and the
course indicator heading pointer (6, 28, 30,
Eigure 1-6). The system receives inputs from
a direcrional qyro that 1s automatically kept
on the magnetic heading of the aircraft by a
flux valve located in the wing tin., Electri-
cal nower for the heading indicator systenm is
supnlied oy the DC bus and the 115 AC,
three-phase bhus.

Note

Should either the ©®C »nr AC power
supply fail, the system is automati-
cally disconnected from all electri-
cal power.

The gyro is energized when the healting indi-
catov circuir breaker s in, the inverter
switeh 18 in the MAIN or SPARE position, and
the aircraft battevy switeh 1s ON, or when
external power is applied and the inverter
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switch is in the MAIN or SPARE position. For
the first two or three minutes of operatioan,

the gyro is on a fast slaving cycle, during
which it reaches operating speed and aligns
with the magnetic heading of the aircraft.
Then the gyro begins a slow slaving cycle.
Note
Afcer the gyro reaches operating
speed, compare the iandication with
chat of rthe magnetic compass. If

you note a difference of more than
5° by the time you complete the
LINEUP check, the heading system is
not operating properly and should be
checked for malfanction.

A compass c¢ard set xnob on the lower left
side of the heading indicator permits cthe
compass card to be rotated to a preselected
heading.

Heading indicator Cut-out and Fast Slave
Switch

The switch (7, figure 1-6) has rthree posi-
tions: OUT, IN and FAST. When the switch 1is
IN, electrical power 1is supplied to the

transmitter and the systenm operates as a
slaved gyro heading indicator. Except for
speclial «circumstances, the switch should
always be IN. With the switch in FAST, it
provides a means of srabilizing the gyro
after 1t has becen upset by overbanking or
acrobatics. Momentarily holding the switech in
FAST interrupts DC power to the indicator.
When the switch is released, ic will return
to 1IN, power will be restored, aud che fasc
slaving cycle is initlated to permit faster
2yro recovery to the corrected heading. The
fast slaving cycle continues for approximate-
ly 3 miautes, regardless of the amount of
error Co be corrected. Airspeed and heading
should be held constant while the gyro mechan-

i{sm is in the 3 minute cycle, even if the
heading is corrected before the 3 ninute
cycle 1s complete.
/CAUTION}
To avoid damage to the slaving

torque motor, the switch should not
be positioned to FAST too frequent-
ly. Allow 10 minutes between actua-
cions, and hold switch no longer
than two seconds.

Note

If a turn is required before cthe end
of the 3 minute fasc slave cycle,
the heading-indicator cut-out switch

should be placed in OUT to avoid
iuducing a heading ereor, The 3
minute cycle {s computed from the
time of original activation. Re-
turning the switch to IN will finish
out the remaining ctime which 1in-
cludes the period the switch was in
ouT.
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@ With the switch in OUT,

1T-378-1

Note

® If using OUT to make turns after the

heading error has been correcced,
heading information remains accu-
rate, provided small bank angles
(standard rate turns or lass) are
ugsed. To minimize the effect of gyro
drift return the switch to IN when
the turn is complate.

the magnecic
function of che hcadxng indicator is
discontinued by shutting off the
poweyr supply to the slaving torque
motor. OUT is designed to navigate
in polar arecas where the dip of the
earth's magnetic field causes indi-
cations to become lnaccurate.

@ Since there is no means of reseccing

the heading to correct for gyro pre-
cession the heading indicator should
oot be uvsed for heading information
when the cut-out and fast slave
switch is 1in DUT.

Change 2

MAGNETIC COMPASS

The magnetic compass (6, figure l-4) can be
used 1in the event of malfunctions of the
heading indicator system. It requires no
oucside power souvce except for lighting of
the instrumeat. A compass correction card
(7, figure 1-4) indicates deviation in the

syscen. Refer to AFM 51-37 for additional
ianformation.
CLOCK

The «clock (13, figure 1-6) contains an
elapsed-time mechanism vhich uses a sweep-
second hand and a w@inute cotalizer. The
clapsed-time mechanism is scarced, stopped,
and reset by pushing in on the control kaob
located at the upper right-hand corner of the
clock face.

TURN AND SLIP INDICATOR

The turn and slip indicators (32, figure l-6
and figure l-11) receive their power frowm the
DC bus. They operace whenever DC power is
supplied to the aircrafrt.

Engine Fire
And
Overheat Detect System

d [I11]|OVERHEAT AFT OF FIRE SEAL

(FLASHING LIGHTS)

I FIRE FORWARD OF FIRE SEAL
(STEADY LIGHT)

Figure 1-20

N



PITOT STATIC INSTRUMENTS

Five f£light instruments operate from the
pitot static system. They include two air-
speed indicators (3, figure 1-6 and figure
1-11); two altimeters (31, figure 1-6 and
figure 1-11) and a vertical velocicy indi-
cator (29, figure 1-6).

EMERGENCY EQUIPMENT

ENGINE FIRE AND OVERHEAT DETECT SYSTEM

The engine fire and overheat detect system
(figure 1-20) shows: a fire in either engine
nacelle forward of cthe fire seal, or an over-
heat or fire condition 1in either engine
nacelle aft of che fire seal. The fire de-
tect system forward of cthe fire seal and
overheat detect system aft of the fire seal
are separate circuits. A heat sensitive de-
tector cable is installed in each nacelle
compartment and is electrically connected to
the warning lights in the cockpit.

Engine Fire and Overheat or Fire Detect
Warning Lights

The warning lights are mounted in the fuel
shutoff T-handles. A steady illumination of
the red warning light indicates a fire fox-

ward of thke fire seal, while a flashing red
light indicates an overheat or fire condition

g
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aft of the fire seal in the corresponding

engine nacelle compartments. Operacion of
the system and lights can be checked by the
system test switches. The lights use DC
power.
Note

With an elecerical failure, the

system will be inoperative. Monitor

the EGT.

Engine Fire and Overheat Detect Switches

The engine fire detect Cest switch (l4,
figure 1-6), when pressed, energizes the
eatire fire detect c¢ircuit and a steady red
light in boch fuel shutoff T-handles should
come on. The engine overheat detect switch
(18, figure 1-6), when pressed, enexrgizes the
entire overheat circuit and a flashing red
light in both fuel shutoff T-handles should
come on. The switches receive their power
from the DC bus.

Note

Pressing to test the light in the
fuel shutoff T-handle only checks
the bulb and does not check the fire
or overheat circuit.

il et LICHTONIC EQUIpMENt

DESIGHATION ® TYPE @

CREW

AN/AIC-10
INTERPHONE /41C INTERCOMMUNICATION

OPERATOR @ RANGE o url %II‘]AN‘TIF?:H

PILOT PILOT S LEFT SIDE COCKPIT
AND COCKPIT INSTRUCTOR S RIGHT SIDE
INSTRUCTOR COCKPIT

AIRCRAFT-TO-AIRCRAFT
AN /ARC-164 AIRCRAFT-TO-GROUND
COMMUNICATION

UHF COMMAND
RADIO

PILOT STATIONARY
OR LINE-OF-SIGRT INSTRUMENT PANEL
INSTRUCTOR

AUTOMATIC AND
AN/APX-72 SELECTIVE
IDENYIFICATION

IDENTIFICATION
TRANSPONDER

PILOT
OR LINE-OF-SIGHT
INSTRUCTOR

STAYIONARY
INSTRUMENT PANEL

DISTANCE

DME RECEIVER MEASUREMENT

PILOT STATIONARY

OR LINE-OF-SIGHT INSTRUMENT PANEL
INSTRUCTOR

VOR/ILS AN/ARN-127 NAVIGATION
RECEIVER

PILOT LINE-OF-SIGHT STATIONARY
OR (NSTRUMENT PANEL

(NSTRUCTOR

figure 1-21
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COMMUNICATIONS AND

ASSOCIATED ELECTRONIC
SYSTEMS

INTERPHONE SYSTEM AN/A1C-10

The 1interphone systen
communication from one crewmember to the
other and between crewmembers and ocutside
agencies. It is a master control for all the
communication/navigaction radios, as all in-
coming signals pass through it.

(intercom) controls

The system normally uses power from the DC
bus, but can operate on battery power alone.
There is no on-off switch; the system is on
any time DC power is available and the cir-
cult breaker is pushed in.

The control panels (figure 1-22) are located
on the side panels (2, 23, figure 1-7). The
components are:

1 - Toggle switches. When placed out-
board you can monitor the appropri-

ate incoming signal. The center
toggle switch is not used.

2 - Normal-auxiliary listen switch.
This is usually safety-wized to
NORMAL., In AUX-LISTEN you will be
able to monitor only one inconing

signal, the one controlled by the
first toggle swicch from the left
that is outboard. For example, co
monitor VOR, all four of the other
switches must be inboard.

INTERPHONE CONTROL
PANEL

{.

( :

INTER COMM VHE NAV

v
COnN -,
WIFR &;,

o

MONITORING SWITCHES
NORMAL-AUXILTARY LISTEN SWITCH
ROTARY SELECTOR SWITGH

VOLUME CONTROL KNOB

Sl o

Figure 1-22
1-34

3 - Rotary selector switch:

COMM-INTER. Allows one crewmember
to tal to the other without pres-
sing the wicrophone button. Pres-

sing the microphone button allows
radio transmissions.
COMM, Restricts communication to

the UHF radio only, and the micro-
phone buctton must be pressed.

INTER. Restricts communication ¢to
intercom only. Microphone button
must be pressed.

CALL. Immediately contacts other
crewmember, regardless of how the
panels are set up. Used for urgent
contacec.

VHF NAY and DME. Permit wonitoring
of VOR/ILS and DME identification
signals.

4 - Volume. Controls volume of all in-
coming signals selected by the tog-
gle switches.

A radio interrupt switch on the instructor's
stick grip cuts out all incoming signals, to
allow unhampered cockpit communicacion and
cockpit transmissions.

Interphone Operation

1. Rotary selector switch - COMM-INTER.

2, Monitoring switches - On.

3. Normal-auxiliary listen switch - NORMAL.
4, Volume conttol knob - Adjust as desired.

UHF COMMAND-RADIO AN/ARC-164

Note

No transmission will be wmade on
emergency (distress) frequency chan-
nels except for emergency purposes.

The AN/ARC-164 UHF Command Radioc set (figure
1-23) provides line-of-sight voice and tone
transmission and reception on 7000 fraquen-
cies within the 225.0 to 399.975 megahertz
range. The control paunel 1is located on the
stationary instrament panel.

Function Switeh (1, 1-23)

MAIN:; permits normal operation on the
selected frequency.

BOTH: permits normal operation on the
selected frequency and simultaneous re-
ception on guard chaunnel.

Control figure

ADF: inoperative.

Mode Control Switch (2, figure 1-23)

MANVUAL: permits operation on the fre-
quency selected by manual frequency
selector knobs (3, figure 1-23).

PRESET: permits operation on any of the

20 preset channels as selected by the
channel seleccor knob (4, figure I[-23).

GUARD: permics operacion on the
emergency frequency (243.0)



Tope Button (5, figure 1-23)

Provides a coantinuous €or homing

operations$.

wave

Volume (6, figure 1-23)
Self explanatory.
Preset Button (7, figure 1-23)

Permits any frequency to be set into a
given channel, Place the function con-
trol switech in MAIN or BOTH; place the
mode control switch in PRESET; select
the desired channel with the channel
selector knob; set the desired frequency
with the rnmanual frequency selector
knobs; press the preset button.

Channel Frequency Card (8, figure 1-23)

Provides a list of frequencies corres-
pondiag to channels.

UHF COMMAND RADIO,
AN/ARC-164 CONTROL PANEL

SE o
GUARD 7 -

R
MANUAL

FONCTION CONTROL SWITCH

MODE CONTROL SWITCH

MANUAL FREQUENCY SELECTOR KNOBS
CHANNEL SELECTOR KNOB

TONE BUTTON

VOLUME CONTROL KNOB

PRESET BUTTON

CHANNEL FREQUENCY CARD

SQUELCH SWITCH

Nl N SV I S VR S

figure 1-23
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Squelch Swicch (9, figure 1-23)

ON: allows normal reception without
background static.
OFF: disables squelch, allowing back-

ground noise 1in absence of a signal.
The 20 preset frequencies are normally stan-
dardized and set by communications personnel.
The set 1is powered by the DC bus. It can
operate on as little as 18 volcs and will
?pgiate cn battery power if botn generators I
ail.

Operation of UHF Command Radio

1. Selecct PRESET position with the mode con-
trol swicch.

2. Rotate function control switch rto BOTH.

3. Select the desired channel. Set 1is now
ready fox use.

4, Adjust volume control.

5. For manual selection of a frequency that

is not included in the preset channels,
set mode control swicch to MANUAL. Turn
the four manual frequency selector knobs
until the numerals indicating the desir-
ed frequency appear in <che windows.
(The function control switch must be in
MATIN or BOTH)

Nate

I1f a stuck wike button is suspected,

proceed as follows: Position the
rotary selection switch rto INTER.
If you can transmit over the inter-
phone without depressing the mike
button, you have a stuck mike
button. If operation of the inter-

phone or UHF radio is necessary from
the affected crew vosition, set the
interphone control panel to AUX
LISTEN. To receive, place AUX LIS-
TEN switch to AUX LISTEN and rotary

selector switch to INTER. Ensure
all toggle switches, except COMM,
are placed inboard. To transmit,

turn the rotary selection switch to
COMM-INTER and then back to INTER
when transmission is complete. Op-
eration of the UHF radio is normal
for the other crewmember as long as
the rotary selection switch is set
on INTER at the affected position.

6. To transmit and receive on guard fre-
quency, move mode control switch co
GUARD.

7. To turn off receiver-transmitter,
function control switch to OFF.

move

VOR/ILS RECEIVER - AN/ARN 127

The VOR/ILS Receiver (AN/ARN-127) cousists of
a remotely 1Installed VOR, Localizer (LOC),
Glide Slope (GS) and Marker Beacon (MB)
Receiver. It provides outputs for visual
display of course and glide path deviation
and marker beacon passage as well as audio
outputs for station identification and voice
reception. The presentation is displayed on
the Course Indicator (figure 1-26) and the
Radioc Magnetic Indicator (figure 1-27).
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NAV/DME CONTROL PANEL

10 1 2 3
1. VOR/ILS ON/OFF/YVOLUME CONTROL KNOB.
2. VOR/ILS WHOLE MEGAHERTZ FREQ. SEL. KNOB
3. VYOR/ILS FRACTIONAL MEGAHERTZ FREQ. SEI.
KNOB
4. VOR/ILS FREQ. INDICATOR WINDOW
5. DME MODL CONTROL SELECTOR

The system 1s capable of receiving all VDR
stations and all compacible ILS localizer and
glide slope transmicter combinations between
108.0 and 117,95 MHz in 0.05 MHz. increments,
With an 1ILS frequency selected, the pglide
slope recelver is automatically ctuned to a
matching frequency for ILS operation. The
system 1s powered by the DC bus and the 115
volt AC, three dhase bus.

NAV/DME CONTROL PANEL

Controls for the VOR/ILS receiver are locatel
on the lefr side of the NAV/DME control panel
(figure 1-24). The panel also shares the
controls for the DME (AVQ-75) which are lo-
catel on the right side.

VOR/ILS TEST BUTTON

The VOR/ILS rest button tests system display
funcrions. Depressing the test button will
cAuse the course Jeviation indicator (CDI)Y =o
deflect anl the marker beacon t» illuminare,
if a wvalid VOR/ILS frequency 1is receivel,

VOR/ILS Test

1 Turn volume control knob our of JFF,
2. Select localizer frequency and check for
no OFF flags, absence of TO/FROM indi-

cation and proper needle deflection in
relation to aizcrafr piysirion. The RMI
bearing pointer shosld park at the 4
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DME VOLUME CONTROL KNOB

DME UNITS SEL. KNOB

DME TENTHS-HUNDREDS SFL.. KNOB

DME (TACAN) CHANNEL INDICATOR WIWDOW
VOR/MKR TEST BUTTON

o'clock position.
test button will
beacon light,
Select VOR frequency and check for TO/
FROM indication. The RMI bearing point-
er should indicate approximate dirsction
to VOR stacion. Set 315° in the course
selector window and press the VOR/ILS
test button, The RMI bearing pointer
will 1indicate 315° and cthe CDL will
center within #2°,

Pressing rthe VOR/ILS
illuminate the marker

VOR/ILS Operation

P —

i~

Tarn veolume control knob ourt of JFF,

Select desired frequency.

Nove
If the RMI needle{s) start to spin
rapidly, cturn off the VOR until ti
inning stops, then return to ON.
Repeat Lf necessarv.

-

Refer to AFM 51-37 for VOR/ILS opera-
tional procedures.
To turn equipment off, turn wvolume con-
trol knob to OFF.

Note
The RMI bearing pointer will park at
the 4 o'clock position when the
equipment is tuned to a localizer
frequency, an unveliable VOR fra-
quency orv whean 25.5 wvolts DC s
lost,
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DME NAVIGATION SYSTEM - AVQ-75

The DME navigation system consists of an
interrogator, a dilstance indicator, a shared
NAV/DME control panel and an antenna. It
continuously measures the slanc-range dis-
tance between an aircraftr in flight and a
TACAN station, and displays this information
to the pilot in the form of nautical miles on
the DME indicator. The digital readout will
continuously change as the aircraft moves
closer to or farther from the ground station.

The maximum operating range is 196 nautical
miles and is limited to line-of-sight, An
altitude of 17,000 feet or more over flat
terrain is normally necessary to achieve che
full range. The system uses DC powerx,
through a circuit breaker 1located in the
right hand nose section.

The DME operates on the TACAN channel numbers
17 through 39 and 70 through 126. When the
aircraft 1is directly above the ground sta-
tion, slant range and aircraft alcitude be-
come equal, and the DME then gives an indi-
catjon of altictude in naucical miles. Plot-
ting the DME reading on an aeronautical chart
will indicate the aircraft's ground position
on the radial from the TACAN station on which
the afrcraft is flyirng. For reporting ETA,
the readings of the DME can be used to estab-
lish actual ground speed.

Controls for the DME system are Jlocated on
the NAV/DME control panel (figure 1-24). The
DME mode control selector (5, figure 1-24),
marked OFF, STBY, DME and TEST, controls
operation of the DME. In DME cthe system is
operative. STBY is used to warm up the DME
system. BRolding the switch in TEST causes
the DME tc momentarily go into search, con-
cluding with a display of approximately 196.0
nautical miles oa the DME indicator (figure
1-25). Releasing the switch places the sys-
tem in DME. The DME channel setector control
knobs (7, 8, figure 1-24) are used to select
the ground station's channel number. If a
TACAN channel numbeyr below 17 1is selected,
the control panel will automatically select
TACAN channel number 17. If a TACAN channel
number above 126 1is selected, the control
panel will automatically select TACAN channel
number 120.

The DME indicator (10, figure 1-6), located
on the left iastrument panel, displays dis-
tance in nautical miles. A red flag alarm
covers the display whenever the reading 1is
not valid, burt is deflected from sight when
the indicator reading 1is usable. When the
mode selector (5, figure 1-24) is in DME, and
a suitable TACAN channel 1is received, the
indicator numerals will quickly rotate behind
the flag alarm until the correct distance is
displayed. When the correct distance 1is
indicated, the DME 1locks on, or ends the
scearch, and the flag alarm deflects from
view, exposing the distance reading. The
numerals then begin to rotate slowly, or
track, reflecting the aircraft's continuously
changing distance from the ground station.
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DME INDICATOR

Figure 1-25

{CAUTION|

DME should remain in STBY for one
minute prior to operating or per-
forming checks.

The ground station is identified by its Morse
code signal, which 1is transmitted approxi-
mately every 30 seconds. To receive the
code, the DME monitor switch on the inter-
phone control panel 1s posicioned to ON ox
the rtotary selector switch is positioned cto
DME .

When locked onto a signal, the DME stays
locked on, even if the signal 1is momentarily
interrupted. 1If che signal is lost, the DME
continues to display itiae last known distance
from the ground stacion. This display con-
tinues for the duration of the mewory (about
ten seconds). Thus, tracking can continue
uninterrupted 1if the signal 1is regained.

1f the signal is lost for more than ten
seconds, the flag alarm is reset and the DME
zoes into search if usable signals are pre-
sent, or into standby 1if no vLsable sigrnals
are present,

The DME automatically goes into standby if no
usable signal is returned £from the ground
station., This feature makes it possible for
the pilot to preset the DME before flying
into range of one of the ground stations
without having the DME search needlessly
uncil a2 usable signal is decected.

If the interrogator fails to track, there
could be several reasons, each of which
should be investigated before it 1is assumed
that the DME has failed. The proper channel
may not have been selected, or the ground
station selected may be out of range; the
aircraft may be flying too low £or proper
reception or the ground station may be wal-
functioning, 1in which case, other ground
stations within range should be interrogated.
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Operation of DME System - AVQ-75

1. DME mode control selector - STBY. Allow
one minure for the set to warm up.

2, DME channel selectors - SET.

3. DME mode control selector - DME.

4 To 1idenrify pground station signal -

Position DME monitor switch on the inter-
phiore control nanel to ON or position

the rotary selector knod on the inter-
phone control panet to DME.
S. To rturn equipment off - Set DME mode
control selector OFF.
COURSE INDICATOR
Refer to AFM 51-37 for the 1indications,

operations and preflight checks of the course
indicator (figure 1-26).

WARNINGI

If the station identification does
not get transwmitted, the receiver
may still be getting a signal of
sufficient strength to keep the
warning flag from showing. The
indicator 1is rvreliable only if che

warning flag 1is not displayed and
the station identification (s being
received.

RADIO MAGNETIC INDICATOR

Refer to AFM 51-37 for indications and opera-
tions of the radio magnetic indicator (figure
1-27). In the T-37B, the numher 1 bearing
pointer has been removed. The number 2
bearing pointer indicates VOR maanetic
bearing.

COURSE INDICATOR

Figure 1-26
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RADIO MAGNETIC
INDICATOR

Figure 1-27

IDENTIFICATION TRANSPONDER-AN/APX-72

The AN/APX-72 identification transponder
system (figure 1-28) provides automatic radar
identification and alcitude reporting infor-
mation. The responses will also identify che
alrcraft as friendly within a group of spe-
cific aircrafe. Supplementary purposes of
the transponder system are to provide momen-
tary identification of position upon request
and to transmic a specially coded response to
indicate an emergeucy. In addition, the
signals returned from the transponder can be
used at the interrogating station to deterxr-
mine range and azimuch information.

Power to the cransponder system 1is provided
bﬁ the DC bus and che 115-volt AC single-
phase bus. The transponder system is pro-
tected by circuitc breakers and a fuse.

The AN/APX-72 is cransistorized for lighter
weight and less current drain. Warmup time
does not cexceed one minute under standard
conditions or ¢two minutes wunder extreme
conditions. If properly warmed up, there
will be no delay in respense to incterroga-
tions.

The antenna system is conprised of two anten-
nas and a switching circuit. The system 1is
coutrolled by a switch located on the left
instrument panel (34, figure 1-6). This
switeh has three positions: UPPER, AUTO and
LOWER.



With the switch in AUTO,
cuit determines which
the sctronger interrogation and routes the
response signal cthrough the same antenna.
The manual switching feature can be enabled
by selecting eicher UPPER or LOWER with the
antenna select switch.

the switching cir-
antenna 1is receiving

Tests have shown that the lower antenna will
give the best radar return when the aircrafc
is flying away from the ground radar antenna.
The upper antenna will give the best return
when jinbound, during a VOR penetracion and
holding. WNormally AUTO will select the prop-
er antenna and should be used unless a mal-
function is suspected. Either UPPER or LOWER
may be used in the event of an AUTO malfunc-
tion.

The cransponder system is capable of using
five operational wodes (Modes 1, 2, 3/4A, C
and 4) and can superimpose four special sig-
nals on the mode replies. Modes of operacion
are selected on the identificacion trans-
ponder control panel (figure 1-28), however
only modes 3/A and C are used in the T-37.

AN/APX-72 TRANSPONDER
CONTROL PANEL

12 11 10 9

MODE 4 CODE SWITCH (inoperative)
MODE 4 REPLY LIGHT (inoperative)
TEST LIGHT

MASTER CONTROL SWITCH

MODE C SELECT SWITCH

RAD TEST-MON SWITCH

MODE 3/A SELECT SWITCH
IDENTIFICATION SWITCH

MODE 3/A CODE SELECT SWITCHES

MODE 1 CODE SELECT SWITCHES

MODE 2 SELECT SWITCH

MODE 1 SELECT SWITCH

MODE 4 ON-OUT SWITCH (inoperative)
MODE 4 AUDIO-LIGHT SWITCH (inoperative)

WNOWNOUVI W

— =t
&

Figure 1-28
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Identification Transponder Controt Panel

The identification transponder control panel
(figure 1-28) is located on the lower right
portion of the instrument panel. The panel
provides cockpit control of all modes of
operaction.

The MASTER control switch (4, figure 1-28) is
a five-position rotary swictch. The switch
turns the ctransponder system on and off,
selects the desired receiver sensitivity, and
provides for emergency opexation. In OFF,
the cransponder system 1is inoperative. In
STBY, the transponder is placed in a warm-up
condition. In LOW, power is applied to the
transponder, but operation sensitivity is
reduced and replies are transnitted only in
the presence of strong interrogation. In
NORM, power is applied to the transponder for
operation at normal receiver sensitivicy. In
EMER (che knob musc be pulled out before it

can be cturned co EMER), che ctransponder
automatically transmits emergency reply
signals.

The Modes 1, 2, 3/A and C select switches

(5, 7, 11, 12 figure 1-28), are marked, ON,
OUT and TEST. In ON, the transponder replies
to the selected Mode interrogations. ouT

disables the transponder replies to chese
interrogations. In TEST, the transpounder may
be locally interrogated while also replying.
Whea che reply 1is satisfactory, the green
TEST light (3, figure 1-28) will illuminate.

The Mode 1 code select switches (10, figure
1-28) select and indicate the Mode 1 two-
digit reply code number.

The Mode 3/A code select switches (9, figure
1-28) select and indicate the Mode 3/4 four-
digit reply code number.

The Mode C select switch controls the alti-
tude reporting funccion of the ideuntificacion
transponder.

The Mode 4 audio-light switch (14,

figure
1-28) is inoperative.

The Mode 4 code switch (1,
inoperative.

figure 1-28) is

The RAD TEST and MON switch (6, figure 1-28)
is a three-position, coggle-type swicch
marked RAD TEST, OUT and MON. The switch is
spring-loaded from RAD TEST to OUT. In RAD
TEST, the output power of che individual
modes can be tested. Octher functions of this
switch are classified. In MON, the receiver
sensitivity can be checked. The green TEST
light (3, figure 1-28) will illuminate when
the function being checked 1is acceptable.

The idencification swiceh (8, figure 1-28),
marked IDENT, OUT and MIC, is spring-loaded
from IDENT to OUT. IDENT, when momentarily
actvated, initiates I/P ceply code operation
for approximately 20 seconds. In MIC, wich
the microphone button depressed, approximate-
ly 20 seconds of T1/P reply code will be
transmitted. OUT disables IDENT reply from
the transponder system,
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The TESC lighe (3, figure 1-28) illuminares
when the transponder proverly cesponds to a
Mode 1, 2, 3/A or C test,

Modes of Operation:

1. Fnr Modc 1 operation, selear WORM or LOW
on the master contral switch and ser the
Mode 1 select swirch tn ON. Depending
on the selscrion of the Mode U caode
select switches, a total of 32 different
reply code combinations are available.

2. For Mode 2 operation, seclecrt NORM or LOW
on the master control switch and set the
lode 2 select switch to ON. Mode 2 can
be preset to select zay one of 4096 pcs-
sible reply code conbinations for dis-
crete idencificanzion of the aircraft.

3. For Yode 3/A operation, select NORM or
LOW on the master control switen and set
the Mode 3/A select swliteh to ON.  [re-
pending on the selection of the Mode 3/4
code gelech switches, a total of 4C96
reply c¢ode combinations are available.
Mode 3/A operation provides Alr Traffic
Control (ATC) corcelation of aircrafe
radar targets with ctheir individually
filed flighz pians.

4. For Mode C operation, salect {OR4 or LOW
on the master coirtrol switch and set the
Mode C select switeh te ON. The alti-
tude digitizer selects one of 2048 reply
code combinations to bhe transmitfed.

Special Signal Mode of Operation:

1. A special 1/P (ldentificatinn of Posi-
tion) reply code can be selected by the
pilnt for transnission to perait rhe
ground controller to distinguish between
two aircraft displaying identical coding
or to establish the position of aoy
given alreraft. The reply code 1is
transmitted for approximately 20 secords
each time the identificarion suirch is
placed in [IDENT,. In HIC, with the
microphone button depressed, approxi-
mately 20 seconds of I/P reply code will
be transmitted. For I/? operation, the
MASTER control switich must be in NORY or
LOW and the Mode 1, 2 or 3/A seclect
switches in ON.

. & special emerpgency code may be selected
for transmission when an airvcraft is in
discress, Placing the master control
switch in EMER causes automatic trans-
mission of emerpency reply signals that
enable the intervogatiag radar to single
out the aircraft in an emergency condi-
tion from within a group of aircraft.

s

Self Test Feature of AN/APX-72

Thecte are three operational tests that may be
completed on the AN/APX-72; they are ctests
for operation, output power and receiver
sensitivity of the four modes. All tests are
performed with aircraft power available and
the master control switch (4, figure 1-28) in
NORM.
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1. Operational rest of nodes. Place all
mode switches 12 the modes not being
tested in OUT, hen select TEST on the
mode being Cested. Tf the particalar
mode in question 1s operational, the
test ligat (3, Figure 1-28) will illumi-
nate.

LIGHTING EQUIPMENT
EXTERIOR LIGHTING

Exterior lighring €for inflight and grouad
operation 1is provided by position lights,
landing lights, a taxi liaht, anti-collision
beacons, a pasziny light and winy tip strobe
lights.,

The position lignts are controlled »y a
switch (3, figure 1-8) locatad on the cockpit
switch panel. Dne white position liaqht is
located on the upoar centerline of the fuse-
lage aft of the canopy, and the otner is
located on the lower centerline of the fuse-
lage. One position light is located on each
wing tip: a green lioht on the right and
a rel light on the left. A single white tail
position light is located on the tailcone
stinger.

The landing and taxi lights are controlled by
a switeh (33, figure 1-6), located on cthe
left inscrument panel. One laading lighe s
flush mounted on the underside of weach wing,
aft of the landing gear. The taxi light is
mounted in the nose section.

The anti-collision beacons and passing light
ire controlled by a swiceh (4, figure i-8),
located on the cockpit switch panel, One red
anti-collision beacon is located on the upper
surface of the fuselage, afc of the canopy,
and the other is located oa the lower surface
of the fuselage. When operating, the anti-
collision beacons display a red rotaring
light, The red passing lizht, located in the
nose sectinon, indicates the position of the
landing gear and also onerates as a froncal
anti-collision beacon when the landing gear
obscures visisn of the lower anti-collision
beacon, 1f tne landing gear is down and
locked, the passing light will be flashing.
Tf the landing gear is not down and locked,
the passing light will be steadily {llaui-
nated,

Position Lights Switch

The position lights switch (3, fraure 1-8)
has three positions: STROBE & POS LT, OFF,
and POS LT ONLY. In STROBE & POS LT, the
strobe lights are controlled by a flasher and
will flash intermittently. The Yights receive
their power Erom the NC bus and are protected
by a circuit breaker,

Anti-Collision Beacon Lights Switch

The anti-collision beacon lights switeh (4,
figure 1-8), controls the operation of, the
two red anti-collision beacons and the red
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passing light. The lights receive their power
from the DC bus and are protected by a cir-
cuit breaker.

Landing and Taxi Lights Switch

The landing and taxi lights switca (33, fig-
ure 1-6) has three positions: LANDING, OFF
and TAXI. The flush-mounted landing lighc in
each wing is extended and turred on when the
switch is in LANDING. Ip OFF, cthe landing
lights are vretracted flush with the wings and
are automatically turned off. In TAXI, the
caxi light in the nose section is turned on.
The landing and taxi lights receive ctheir
power from the DC bus and are protected by a
circuit breaker.

INTERIOR LIGHTING

Incerior lighting equipment includes two
utilicy lights, five secondary instrument
lights, individual instrument lights and edge
lighting fcr the switch panel, radio control
panels, oxygen regulators, portions of cthe
left instrument panel, lower portion of che
stationary instrument panel and the inter-
phone control panels located on either side
of the cockpic. Intensity for all lighting
equipment except the two utility lights 1is
controlled by four rheostats.

Primary Flight Instrument Lights Rheostat

The primary flight instrument lights rheostat
(13, figure 1-5), controls the intensity of
the compass, clock and all of the flight
instrumencs including the course indicator on
The rheostat receives 'it's power
from the 5 volt AC, single-phase bus.

Primary Instrument Lights Rheostat

The primary instrument lights rheostat (14,
figure 1-51, controls the intensity for the
edge lighting of the switch panel and parcs
of the left instrumentc panel and lower por-
tion of cthe stationary instrument panel on
aireraft A, course indicator on aircraft d ,
flap position indicator, both oxygen regu-

lators, accelerometer and all cthe engine and
pressure instruments. Power comes from the
DC bus.

Secondary Instrument Lights Rheostat

The secondary instrument lights rheostac (15,
figure 1-5) controls the inteasity of cthe
five lights under the glare shield that illu-

minate the 1instrument panel, Power conmes
from the PC bus.

Radio Lights Rheostat

The radio lights rheostat (9, figure 1-4)
controls the intensity of che edge lightin

for the UHF command radio control panel, NAV

DME control panel and the interphone control
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panels located on either side of the cockpic.
Power is supplied by the DC bus and the cir-
cuit is procected by the same circuict breaker
that protects the primary instrument lights
circuit,

Warning Lights Dimming Switch

The warning lights dimming swizeh (2, figure
1-8), has three positions: BRIGHT, DIM and
NEUTRAL., It is spring-loaded to NEUTRAL. The
switch controls the intensity of all che
warning lights, elevator cria ctab lighe,
landing gear indicator lights, gravicy fuel
indicator light and fuel boost pump warning
light. The circuit receives its power from
the DC bus, and on aircraft , 1s protected
by the same circuit breaker that protects the
primary flighc inscrument lights circuit, and
on aircraft A, 1s protected by an individual
circuit breaker,

Note
@®The fire and overheat warning,
canopy-not-locked, engine ice, gear
position 1indicator and boost pump
lights will 1illuminate bright when
pressed-to-test. The fuel low
level, elevator trim, gravity feed

and gear handle warning light will
illuminate dim when pressed-to-test.

@®The primary flight instrumenc liznc
rheostat must be on before the
dimming circuic will function. An
interruption in DC power (such as
turning the battery and generator
switches OFf) will return che warn-
ing lights to brighet.

UTILITY LIGHT

Two wutilicy lights (4, 14, figure [-7) pro-
vide a portable light source for each pilot.
They can be used as either a source of white
or red tight, and are adjustable as either a
spot or a floodlight.

CANOPY

A c¢lear plastic canopy covers the entire
cockpit area. During taxiing operation, the
canopy may be left open but must be down and
locked prior to takeoff. The canopy can be
jettisoned in flight or while the aircrafg is
on the ground.

[CAUTION]

The canopy must be down and locked
before takeoff and during flight.
To prevent damage or accidental
jettisoning, the canopy must not be
opened after 1andin% until che
aircraft has slowed below 40 KIAS.
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The canopy 1is opened or closed electrically
by an internal canopy control switch (16,
figure 1-5) or by an external canopy switci
(6, figurc 1-29).

During canopy jettisoning, gas pressure auto-

macically unlocks the down locks. To jetti-
son the canopy, pull the external canopy
ejection handle (2, figure 1-29) located on
the left wall, aft of the pilot's oxygen
regulator. The canopy 1is also Jjettiscned

during the ejection sequence,

WARNINGI

If the canopy 1is jettisoned by use
of the hand grips and triggers, the
seat will eject approximately L/3 of
a second after the canopy.

Note

The thruster quick-disconnects must
be properly mated or the canopy may
fail to jettison due to a loss of
gas pressure.

EXTERNAL CANOPY CIRCUIT SWITCH

The external canopy circuit switch (5, figure
1-29) has two positions: EXTERNAL and INTER-

NAL. EXTERNAL disconnects cthe internal
canopy switch from the circuit and allows
normal operation of the external canopy
switch, INTERNAL allows canopy operation

through the internal canopy control switches,
In this position, the canopy will move to the
full open position if the canopy is unlocked
and battery power, APU power, or aircraft
power is available. This switch must be in
INTERNAL for 2!l normal operations.

INTERNAL CANOPY CONTROL SWITCH

The internal canopy
figure 1-5) has two
CLOSED, and 1is spring-loaded to OPEN.
the canopy closed and locked, moving either
canopy downlock handle fully aft will auto-
matically onen the canopy. To close and lock
the caoopy, this switch must be held 1in
CLOSED until the canopy downlock handle is
forward and locks the canopy.

control switch (16,
positions: OFEN and

Travel limit switches wichin the canopy actu-
ator automatically disengages the actuator
motor when travel to the full open or clesed
position is reached. The switch i3 deacti-
vated by a microswitch on the canopy downlock
handles whenever they are moved from the full

aft position, and bhv a umicroswitch on the
right main landing ar whenever the gedr is
off the ground, T switch receives power
directly f{rom the battery when the battery
switch 1s off, The switch recelves power
from the DC bus through the battery when the
batrery switch is on and the DC bus is ener-

gized by the generators.

EMERGENCY CANOPY CONTROL SWITCH

The emergency canopy coatrol switeh (17,
figure 1-5), is located on the center control
q rant. The switch has two positions, OFF
(down-cover closed) and ON {up-cover open).

guard, marked EMERGENCY CANOPY, covers the
switch, The guard 1is safety wired in the
closed position. The switch receilves vower
from the batcery.

Emergency canopy opening is accomplished by
releasing the canopy downlock handles and
placing the emergency canopy control switch
ON. The canopy will then electricallv open
regardless of the position of any other
switch in the canopy control system.

Note

@ The emergency canopy control switch
may also be used to open the canopy,
if normal canopy opening procedures
are ineffective.

@®The emergency canopy control switch
and the internal canopy switch are
protected by the same circuit
breaker which 1is not accessible from
the cockpit. Therefore, 1f cthe
canopy does notf oven when the down-
lock handle 1s placed aft, the
emergency canopy switch may also be
inoperative,

CANOPY DOWNLOCK HANDLES

The canony downlock handles (1, 15, figure
1-7) are 1interconanected ro permit wmanually
locking and unmlecking the canopy from either
the w»nilot's or instructor's seat. Moving
either handle fully forward locks the canopy.
Before the canopy can be opened or closed
normally, the canopy downlock handles must be
moved fully aft.

CANOPY-NOT-LOCKED WARNING LIGHT

The red, canopy-not-locked wavning light (9,
figure 1-6) illuminates when the 0C bus 1is
energized and the canopy downlock handles are
not fully forward.

{CAUTION

The light will go out whether or not
the canopy 1is down and locked as
long as the handles are fully €for-
ward.

EXTERNAL CANOPY SWITCHES

A single three position toggle switch (6,
i 1-29) adjacent to the exterual canopy
cireuit switch (5, figure 1-29), is used rto
open and close the canopy. The tozgle switch
is spring-loaded te the center (OFF) posi-
tion and must be held in OPEN or CLOSE uncil
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EXTERNAL CANOPY CONTROLS

EMERGENCY CANOPY MANUAL CANOPY OPERATION
JETTISON OPEN DOOR—UNZIP LINING
OPEN DOOR RELEASE CANOPY LOCKS

PULL HANDLE PULL HANDLE & LIFT CANOPY

1. EXTERNAL JETTISON DOOR 4. DECLUTCH T-HANDLE
2. EXTERNAL CANOPY JETTISON T-HANDLE 5. EXTERNAL CANOPY CIRCUIT SWITCH
3. MANUAL CANOPY RELEASE DOOR 6. EXTERNAL CANOPY SWITCH

Figure 1-29
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the canopy has traveled to the desired posi-

tion, If cthe external c¢ircuit switch (5,
figure 1-29) 1is 1in INTERNAL, the external
switch 1is 1inoperative. The

canop{ control
switch uses DC power from the battery.

CANOPY JETTISON T-HANDLE

The canopy jettison T-handle (2, figure 1-29
and 5, figure 1-7) permits the pilot to jet-
cison the canopy from the cockpit when seat
ejection 1s not contemplated or for a ground
crew to jetcison the canopy for emexgency
entrance to the cockpit. The canopy jettison
T-handle will function regardless of the
position of the canopy or downlock handles.

AUXILIARY POWER UNIT (APU) CANOPY
SWITCH

The auxiliary power unit (APU) canopy switch
in the lefc nose compartment of the aircrafc
allows the canopy to be opened or closed
using an auxiliary power unirt.

Note

This system 1is
nance function.

normally a mainte-

CANOPY DE-CLUTCH T-HANDLE

The canopy declutch T-handle (4, figure 1-29
and 3, figure 1-7) is provided for use when
DC power is not available or when electrical
opening or jettisoning is not desired. Use
the canopy declucch T-handle in tche following

manner:
[CAUTION]

If time and conditions permit, in-
stall seat and canopy Jjettison
T-handle safety pins before opening
the canopy with the de-clutch sys-
tem, This will prevent inadvertently
actuating the canopy jettison
T-handle or the ejection seat hand-
grips during de-clutch operations.

release door.
canopy circuit

Open the manual canopy
Position the external
switch to EXTERNAL.

Place downlock handles fully afct.

Pull and hold declutch T-handle located
just 1inside the canopy manual release
door and lift canopy open.

{CAUTION]

£ ow N>

Do not confuse the canopy DECLUTCH
T-handle with the canopy JETTISOH
T-handle.

5. Release declutch T-handle to hold canopy
open.

6. To close the canopy manually, hold
canopy and pull the declutch T-handle
gently lowering canopy until closed.
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|WARNINGI

Due co the weight of the canopy, two
crewmembers are normally required to
open and close the canopy manually.

COCKPIT AIRCONDITIONING,
VENTILATING AND DEFROSTING
SYSTEM

Note

The defrosting system should be
operated at che highest temperature
possible (consistent with the pi-
lot's comfort) during high altitude
flight in order to provide suffi-
cient preheating of the windshield
and canopy surfaces to preclude the

formation of frost or fog during
descent.
The air conditioning system (figure 1-31)

uses bleed air from the engine compressors
for heating or cooling the cockpit. Bleed
air from each engine compressor passes
through check valves and a manually operated
shutoff valve to a modulating valve. The
modulating valve diverts a selected amount of
air through a heat exchanger and then a

refrigeration unit. Bleed air and refriger-

ated air are chen mixed in the mixing muff
and pass through a water separator where
moisture is condensed from the alx. The air

enters the cockpit at a preseclected tempera-
ture through air ouclets on the glare shield.
These air outlets are located in the area
just forward of the feet along each side of
the cockpit and on each side of the instruc-
tor's quadrant. The air conditioning system
is powered by the DC bus and the 115-volt AC

single-phase bus.
{CAUTION]

@ Wich high outside air temperature an
engine overtemperature can occur, 1f
air conditioning 1is used when one
engine is flamed out and the other
engine is at military power.

@® The refrigeration turbine bearing
may fail in flight, This is usually
recognized by noise, vibrations and
smoke in the cockpit. Selecting vent
will alleviate the condition.

COCKPIT AIR CONDITIONING CONTROLS
Cockpit Air Temperature Control Switch

Temperature of the air admitted to the cock-
pit is controlled by a four-position cockpit
air temperature control switch (5, figure
1-30).

AUTOMATIC: cemperature 1is
with the rheostart.

controlled

OFF: modulating valve is fixed; temper-
ature canr.ot be changed.

HOT: 1increases temperature.

COLD: decreaces temperature.
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2. AIR CONTROL KNOB

3. COCKPIT AIR LEVER
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4. COCKPIT AIR TEMPERATURE CONTROL RHEOQSTAY
5. COCKPIT AIR TEMPERATUKE CONTROL SWITCH

Figure 1-30

The switch is spring-loaded to OFF from HOT
85 EOLD. The swicch receives power from the
us,

Note

If AC power is lost the automatic
Cemperature control system will be
inoperative, and the manual HOT or
COLD posicion must be selected to
maintain desired cockpit ctempera-
ture.

Cockpit Air Temperature Control Rheostat

The rheostat (4, figure 1-30) controls cock-
pit air temperature only when the cockpit air
temperature switch is in AUTOMATIC and AC
power 1is available.

Cockpit Air Lever

With the lever in AIR COND bleed air enters
the aixr conditioninyg system. If air condi-
tioning is not desired, position the cockpirt
air lever (3, figure 1-30) cto VENT. Thnis
shuts off the bleed air to the air condition-
ing system and opens Che ram air system. Ram
air and conditioned air cannot be seclected at

the same Cime.
|WARNING.

Always place cthe cockpit air lever
to VENT during engine starting to
prevent harmful fumes and/or sioke
from entering the cockpit.

Note

The cockpit aix lever should be in
AIR COND during £flights ia rainy
weather and while the aircrafc is
not in use to prevent the ¢ollection
of water in the ram air valve.
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Air Control Knob

A manually operated air control knob (2,
figure 1-30), is labeled PUSH-BODY and PULL-
FOOT. When either knob 1is pulled out, it
directs conditioned air or ram air cto the
area just forward of the feet. With the knob
pushed in, air is directed to cthe piccolo
tubes. Either knob wmay be placed in any
intermediate position to permit distribution
of air from both cutlets at the same time,

AIR OUTLETS

The swivel-type air outlets (1, figure 1-4)
can be adjusted to direct air in any direc-
tion. Each duct can be regulated or shut off
completely by a valve located in each air
outlet.

DEFROSTING SYSTEM

Part of the bleed air from tne engines is

uvused for windshield and canopy defrosting
(figure 1-31). The bleed air enters the
defrosting systew through a manually con-

trolled defrost shutoff valve. Cockpit air
is then mixed with the hot air, and released
from outlets along the bottom and center of
either side of the windshield and on the for-
ward edge of the canopy.

Windshield and Canopy Defrost Knob

The windshield and canopy defrost knob (1,
figure 1-30), controls the amount of defrost-
ing air entering cthe cockpit. Pulling che
knob out incrcases defrosting. Heat for
defrosting will not be available unless the
cockpit air lever 1s in AIR COND.

NORMAL OPERATION OF COCKPIT AIR
CONDITIONING SYSTEM

1. Cockpit air lever - AIR COND.

2. Cockpit air temperacure control switch -
AUTOMATIC.

3. Cockplt air cemperature control rhe-
ostat - DESIRED TEMPERATURE.

4. Air control knob - DESIRED POSITION.

|WARNINGI

If «cockpit Ctemperature
controlled and the cockpit becomes
excessively hot, place the cockpit
alr lever cto VENT. If chis actcion
does not maintain cthe temperature
within tolerable limics, it may be
necessary to jettison che canopy.

cannot be

{CAUTION}

Placing the cockpit air lever in AIR
COND while the engines are at a high
RPM, may cause a separation of che
air conditioning ducting located
under the ianstrument panel, causing
an explosive sound with considerable
heat in the cockpic. If «cthis
occurs, place the cockpit air lever
in VENT.

OXYGEN SYSTEM

The oxygen system has two supply cylinders
wich an original charge pressure of 425 125
PST (full). They are located in the forwaxd
part of the tailcone. Two type MD-1 demand
regulators are located on the J}lower outboard
edges of the instrument panel. These regu-
lators automatically control pressure and
quantity to the piloc's face masks according
to cockpit alticude requirements. A pressure
gage and flow indicator are included as part
of the regulator assemblies. A filler valve
located on the upper left side of the tail-
cone aft of the wing is used to replenish the
supply. Refer rto servicing diagram, figure
1-40, Approximate duration of the oxygen
supply is shown in figure 1-32.

Note

As the aircraft ascends to high
altitudes, «here the temperacure is
normally quite Jlow, the oxygen
cylinders become chilled. This may
result in a rapid decrease in pres-
sure, A rapid fall in oxygen pres-
sure while the aircraft is in level
€light, or while it 1s descending,

is not ordipnarily due to falling
temperature, of course. When this
happens, leakage or loss of oxygen

must be suspected.

Note

The variance in duration wich alci-
tude, with the dilutexr lever at 1007
OXYGEN, 1is a function of the amount
of oxygen it ctakes to fiil the
Jungs; i.e., at 25,000 feet it takes
approximacely one-half as nmuch
oxygen to fill the lungs as at sea
level. With cthe diluter lever in
NORMAL, the duration 1s a functcion
of both the amount of oxygen requir-
ed to fill the lungs and the amount
of mixing wicth ambient air accom-
plished by the regulator.
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EMERGENLY
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- | 54 115 77 lnn
- 2.41 1.20 80 DESCEND TO
5 b A .93
2 1.12 J5 : REQUIRING OXYGEN
Z 10,000 4.21 3.52 2.80
5 89 75 60 2 CREW MEMBERS
(9]

* LIGHT FIGURES INDICATE DILUTER LEVER - [IORITIAL
¢ BOLD FIGURES IND(CATE DILUTER LEVER-1DD

Figure 1-32
OXYGEN REGULATORS Note
The demand oxygen regulators (figure 1-33) @®VWhenever an oxygen repulator is not
mix air wich oxygen 1in wvarying amounts used, the diluter lever for chat

according to cockpit altitude and deliver a
quantity of mixture each time the users in-
hale. The regulators supply positive pres-
sure breathing above approximately 28,000
feet. This pressure automatically changes
with alcicude.

Note

Pressure breathing may occur below
28,000 feec MSL. Enter this condi-
tion in Form 781,

OXYGEN SYSTEM REGULATOR LEVERS

Diluter Lever

regulator panel incorporates a
diluter lever. The lever (3, figure 1-33) is
located on the Jower portion of the regu-
lator. This lever is used to select NORMAL
OXYGEN or 1007 OXYGEN, NORMAL allows the
normal flow of air and oxygen to the mask at
all alticudes. When the 1lever is in 1007
OXYGEN, cockpit air is shut off and only 1007
oxygen enters the mask.

Each oxygen

regulator should be in 100% OXYGEN.
This closes the mixer port on the
regulator helping to keep it clean.

@®ror ecxtended solo flight above FL
200, the right oxygen supply lever
must be off.

Emergency Lever

The emergency lever (1, figure 1-33) 1is
marked EMERGENCY, NORMAL and TEST MASKX. The
levey 1is spring-loaded from TEST MASK only.
In TEST MASK, positive pressure will be
delivered to the mask. The lever will auto-
matically recurn to NORMAL when released.
Positioning the lever to EMERGENCY causes
continuous positive pressute to be delivered
to the mask. Moving the lever to NORMAL will
return the system to normal operation.
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OXYGEN REGULATORS

1. EMERGENCY LEVER 5. SUPPLY LEVER
2, FLOW INDICATOR 6. PRISM
3. DILUTER LEVER 7. SWITCHGUARD
4. PRESSURE GAGE
Figure 1-33
Note

The oxygen masks can be crested at

any alcitude by placing the emer-

gency lever to EMERGENCY.
Prism

A prism (6, figure 1-33) 18 installed to
present the pilot and instructor the flow
indicator at eye level. This enables che
pilots to see the flow indicator withouc
lowering their heads.

Supply Lever

The supply lever (S, figure 1-33) has two
positions, ON and OFF. When che lever is
ON, oxygen may enter the regulator: in
OFF, the oxygen supply is cut off.

The left seat oxygen regulator has a
metal guard installed above the ON-QOFF
supply lever. This guard prevents inad-
vertent shutoffs of the lever when moving

the landing gear lever down.
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Note

If che supply lever is curned OFF
with the diluter lever in 1007%
OXYGEN, the flow of both aircrafc
oxygen and anmbient air is cut off.
On aircrafc modified wich che
CRU-734 regulator there is an inter-
lock between the supply lever and
the diluter lever. If cthe supply
lever 1s 1inzdvertently turned OFF,
the diluter lever 1is automatically
positioned to 1007 OXYGEN.

OXYGEN SYSTEM REGULATOR INDICATORS

Pressure Gage and Flow Indicator

With MD-1 regulators, the oxygen pressure
gage (4, figure 1-33) and the flow indicator
(2, figure 1-33) are separace. As  oxygen
flows from the regulatoxr, the flow indicacor
blinks.

OXYGEN HOSE HOOK UP

Proper attachment of the oxygen mask con-
nector is extremely importanc to assure that:

1. The oxygen hose does not become acci-
dentally disconnected during flighc
resulting in loss of oxygen supply to a
crew member.

2, The oxygen hose does not prevent quick
separation from the seat during ejec-
tion.

3. The oxygen hose does nor £1lail during
ejeccion causing injury to the crew

member,
|WARNING|

The oxygen hose should be routed
under the right shoulder harness.
This thelps to keep the shoulder
harness clear of the counector and
prevents the Tharness from bein
snagged between the connector an
its mounting plate during seac
separation.

OXYGEN SYSTEM PREFLIGHT CHECK

Refer to figure 1-34 for the coxrect
method of oxygen hose attachment. Borth
crew members should complete the follow-
ing preflight check.

P - PRESSURE - The pressure gage should
read 425 +25 PSI (System Full) and
should agree approximately with the
other regulator pressure gage.

Note

Oxygen quantity requirements will be
established >y the using command.
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OXYGEN HOSE HOOKUP
CRU 60 /P CONNECTOR

1. INSERT CONNECTOR L[NTO THE MOUNTING
PLATE ATTACHED TO THE PARACHUTE
HARNESS. CHECK THAT THE CONNECTOR
[S FIRMLY ATTACHED AND THAT THE
LOCK PIN IS LOCKED.

2. INSERT BAYONET CONNECTOR ON THE
END OF THE OXYGEN MASK, INTO THE
RECEIVING PORT OF THE CRU-60/P
CONNECTOR. TURN BAYDNET CONNECTOR
'TO LOCK PRONGS (N0 'THE RECESS
IN THE LIP OF RECEIVING PNRT.

3. COUPLE THE AIRCRAFT DXYGEN HOSE
TO THE LOWER PORT OF THE CONNECTOR.

4, ATTACH THE EMERGENCY OXYGEN CYLINDER
HOSE (IF AVAILABLE) [O THE SWIVELING

PORT OF THE CONNECTOR BY INSERTING

THE COUPLING OF THE EMERGENCY OXYGEN
CYLINDER HOSE AND TURNING IT CLOCK-

WISE AGAINST THE SPRING-LOADED
COLLAR.

Figure 1-34

R - REGULATOR - Check Regulator ON and che
diluter lever in 100Z OXKYGEN. Hook up
your mask and perform a pressure check.
Place the emergency lever to EMERGENCY,
take a deep breath and hold it. If mask
leakage occurs, readjust mask and re-
accomplish the check. The oxygen ghould
gstop flowing. If the mask appears to be
properly ficced, but the oxygen con-
tinues flowlng, the regulatox, hose, or
valve is not holding pressure and the
cause of the leak should be corrected.
Return the emergency lever to NORMAL.
If you camnot exhale, the valve is ob-
gstructed, defective, or lmproperly seat-
ed and should be corrected or replaced.

I - INDICATOR - With the diluter lever in
1007 OXYGEN, check blinker for normal
operation.

C - CONNECTIONS - Check connection secure at
the seart. Check regulator hose for
kinks, cuts or cover fraying. Check

that cthe quick-disconnect 18 not warped
and che rubber §asket is {n place. A 12
to 20 pound pull should be required to
separate the two parts. Check mask hose
properly Iinstalled to connector.

E - EMERGENCY - Check emergency oxygen
cylinder (if wused) properly connected
and a minimum pressure of 1800 PSI.

(Pressure gage must be checked during
parachute preflight.)

EJECTION SEATS

Ejection seats (figure 1-35) are installed in
the aircrafrt, The ejection seats will cata-
pult the occupants clear of the aircraft at
any speed, altlitude or attitude. Each seat
accomodactes a back-type parachucte, and 1is
provided with an inertial reel-type shoulder
harness, an automatic opening safecy belt and
a seat-man separator. Each seat is manually
adjusted up or down by actuating a seat
adjustment lever (6, figure 1-35). Each seat
has an emergency disconnect unit on cthe lower
right side, containing a communication lead
and the oxygen hose and a quick disconnect
plate on the left side c¢ontaining the canopy
iniciator hose. Both automatically disconnect
at the time of seat ejection. All seats have
a canopy plercer on top of the seat to break
the canopy for through-the-canopy ejection
capabilicy,
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EJECTION SEAT rmvpica

. SHOULDER HARNESS

. SHOULDER HARNESS LOCKING LEVER
. HANDGRIP

HANDGRIP GUARD

HANDGRIP SAFETY PIN

SEAT ADJUSTMENT LEVER

SAFETY BELT

SEAT EJECTION TRIGGER

DU AWK =
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Figure 1-35

10.
11.
12.

13.
14.
1S.
16.

HANDGRIPS UP

SEAT EJECTION TRIGGER,
IN FIRING POSITION

. SEAT-MAN SEPARATOR

SEAT-MAN SEPARATOR STRAP GUIDE
SAFETY PIN

SAFETY BELT AND SEAT-MAN
SEPARATOR INITIATOR

CANOPY PIERCER

SEAT INITIATOR

CANOPY INITIATOR

INSPECTION WINDOW



|WARNING|

® Safety pins are 1inserted above the
right handgrip of each seat and in
cthe canopy 1initclatoxr on che left
side of the cockpit when the air-
crait 1is on the ground. During
extensive malintenance, ground crews
also 1nstall safety pins for seat
and canopy initiators under the
seat, che safety belc/man-seat
separatox 1initiator behind the seat
and the canopy remover at the Lop of
the canopy accivator wmechanism. If
any of the pins are leftr in place,

canopy Jettisoning and/or seat
ejection are prevented.
@® The handgrip safety pins do not

safety the canopy Jjettlison system 1if
the canopy Jjettison T-handle 1s
pulied.

@® You must check that the seac catches
have engaged afcer a seat has been
ad justed up or down. If che catches
are not engaged, the seat may not
eject from the aircrafr during
ejection, or may inadvertently move
during flighec,.

@®Do not wuse any additional seat
cushlons except those which are
furnished with the aircraft. 1f
additional seat cushions are used,
serlous spinal injuries can result
when the ejection force compresses
the cushions, enabling the seat to
galn considerable momentum before
exerting a direct force ou che pilot
or instructor. Chance of dinjury
during forced landing is also in-
creased.

® Before lowering seat, check area for
objects that would prevent the
handgrips from lowering wicth seat,
resulting in arming of cthe seat.

® Afcer cthe handgrips have been
ralsed, purposely or otherwise, no
attempt should be made co place the
handgrips back down. The hand-
grips are held in the up position
by means of a mechanical lock. 1In
che eveunt of damaged firing devices,
any movement of the handgrips or
trigger might jettison the seat orx
cause injury.

EJECTION SEAT HANDGRIPS

When the handgrips (3, figure 1-35) are
ralsed to the full up position, they lock
there exposling the seat ejecction triggers and
locking the shoulder harness. Both hand-
grips are 1interconnected and will raise
together.

T.0. LT-37B-1

SEAT EJECTION TRIGGER

The seat ejection criggers (8, figure 1-35)
are lccarted within both ejection seat hand-
grips on each seat and are accessible only
when the handgrips are in the full up posi-
tion. Squeezing either trigger initiates
canopy Jjettisoning and seat ejection. The
seat will eject approximately one-third of a
second afrer the trigger(s) are squeezed.
Should the canopy fail to jettison, no injury
should resulc because of a through-the-canopy
ejection provided the visor is down.

|WARNING|

Both triggers should be squeezed
simultaneously when possible. If
only one ctrigger is squeezed, Cthe
fingers of the opposite hand must
not be between cthe handgrip and the
trigger since this may cause the I

seat to fail to fire.

SHOULDER HARNESS LOCKING LEVER

The locking lever (2, figure 1-35) provides
For manual control of the shoulder harness
locking feature. \When the shoulder harness
is UNLOCKED, an inertia reel will auvtomati-
cally lock it when a sudden deceleracion
force of approximately two to three G's 1is
applied. If che locking lever is placed in
LOCKED while the occupant is leaning forward,
the 1inertia reel will automatically retract
slack harness wicth each aft movement of the
occupant until che fully retracted posiction
has been reached.

SEAT-MAN SEPARATOR

A gseat-man separactor (9, figure 1-35) on each
seat provides automatic and positive separa-
tion of the seat and occupant afcer ejection
from the aircraft. The separator is actuated
by a one-second delay initiater (12, flgure
1-35), mounted on the seat back. Aftexr ejec~
tion, the separator winds up the strap
attachel to the separator and seat bottom,
separating the seat and occupant. A guide
(10, Eigure 1-35), ensures proper alignment
of the strap to prevent jamming of the sepa-
racor.

AUTOMATIC OPENING SAFETY
BELTS AND AUTOMATIC OPENING
PARACHUTES

AUTOMATIC OPENING SAFETY BELTS

In order to provide a quick separatioa from
the seat after ejection, an automatic safecy
belt release mechanism is incorporated in
each ejection seat, The system consists of
a trigger, a safety belt release initlator,
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ballisties tubing, and an automatic opening
safety belt. The safety belt initiator is
tri%gered by the seat as it leaves the air-
craft; after a one-second delay, the initia-
tor fires and the expanding gas operates the
safety Velt automatic opening mechanism.
Uﬁon automatic opening of the belt, only che
shoulder harness will be released; the para-
chute arming lanyard will be securely attach-
ed to the safety belt and to the seat, leav-
ing the occupant free to separate from the
gea~. The automatic openring feature of the
parachute is activated by the occupant’'s sep-
aration from the seat. Figure 1-36 shows the
automatic opening safety belts in the locked,
manually opened, and automatically opened
conditions. If the safecy belt is opened
manually, the parachute arming lanyard anchor
will not be retained to pull the parachute
arming lanyard.

|WARNING|

@®Do not open the
belt prior

automatic safety
to ejection, regardless
of altitude. Manually opening the
safety belt prior to ejection
creates a hazardous condition since
immediate seat-man separation would
occur thus exposing the body ¢to
excessive decelerative forces. This
could result in the parachute pack
being blown open and injuries caused
by a high opening shock of the
parachute. The seat-man wmass will
decelerate at a wmore acceptable
rate. Manual separation also
negates automatic features of the
parachuce.

@®1f the automatic opening safety belt
is opened manually, the automatic
parachute release will not be actu-
ated wunless che parachute arming
knob is pulled.

HBU-12 AUTOMATIC LAP BELT

The HBU-12 Automatic Lap Belt consists of two
halves. The lefr half contains the manual
release assembly. The right half contains the
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automatic-disconnect 1link assembly which is
used to couple the shoulder harness straps
and gold key to the lap belt,

{CAUTION}

The gold Xey, with its metal tabs,
can easily become entangled with
various parts of the aircraft ang
could result in accidentally
deploying the parachute. When
entering and exiting the aircraft,
assure the gold key is secured to
the parachute strap.

Automatic Operation

Automatic operation of the Lap Belt is
accomplished by gas pressure suppliled at
ejection from an automatically controlled
initlator to disconnect the belt link tongue
from the right half of the seat belt. The
belt link tongue remains engaged with the
manual release assembly {(left half of belt)
as it separates from the right half of the
belt. The shoulder harness loops slip off the
link end of the belt link tongue and the gold
xey remains locked in the manuval release
assembly to 1nitiate automatic pavrachute
opening via the parachute arming lanyard.

Manual Operation

Manual operation is accomplished by squeezing
together the black and silver grips on the
handle of the manual release assembly while
lifting 1t. This action w1ill disengage the
belt link tongue.

IWARNINGI

Manual operation of the automatic
lap belt during ejection will
override the auvtomatic opening
feature upon seat separation.

Refer to Figure 1-36A for detailed illustra-
tion,
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SAFETY BELT
AUTOMATIC LAP BELT

TYPE HBU-12

AUTOMATTIC DISCONNECT LINK ASSEMBLY
BELT LINK TONGUE

RIGHT AND LEFT SHOULDER RARNESS LOOPS
GOLD KEY FROM PARACHUTE ARMING LANYARD
. MANUAL RELEASE ASSEMBLY

BELT LINK TONGUE ENGAGED IN MANUAL
RELEASE ASSEMBLY

MANUAL RELEASE HANDLE

O Lh I~ o RO —

~J

1. PARACHUTE ARMING LANYARD ANCHOR FREE

1. PARACHUTE ARMING LANYARD ANCHOR
RETAINED BY SHOULDER ON SWIVEL LINK
2. MANUAL RELEASE HANDLE LOCKED

Figure 1-36A
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TO LOCK THE SAFETY BELT, PROCEED AS FOLLOWS:

1. Insert the belt link tongue successively
through the right and left shoulder harness
loops and the slot 1n the gold key above the
flange.

[WARNING)

The parachuts arming lanyard must
be routed outside the parachute
harness and not fouled in any
equipment to permit clean separa-
tion from the scat,

Note

The gold key must be slipped over
the belt link tongue last and
pressed 1nto the manuval release
assembly base in order to lock the
latch.

2. Insert the belt link tongue fully into
the Manual Relcase Assembly to unlock the
handle which must be pressed all the way down
to lock the belt halves together.

3. Manual Release Assembly - Locked and
Checked.

Ensure ponsitive locking by exerting an upward
pull under the reiecase handle without depres-
sing the black portion of the handle. The
locked belt is shown in figqure 1-36A.

TO MANUALLY UNLOCK SAFETY BELT, PROCEED AS
FOLL(WS:

1. Sgueeze and raise the latching handle to
release the belt link tongue from the Manual
Release Assembly.

2, Gold key and shoulder harness loops slip
off the belt link tongue.

|WARNINGI

If belt is released manually during
ejection, automatic paracnute
owenling will not occur upon seat
separation.
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AUTOMATIC OPENING PARACHUTES

The ejecrcion seats ave designed to urilize a
hack-type automatic opening parachute. Auto-
matic release from the secac following ejec-
tion and autonatic opening of the parachute
cesults In guicker deployment of the para-
chute, Tn order tov acconplish automatinc
opening, the parachute iz eguipped with an
automatic ripcord releasce nechinism. An
aneroid device and timer are incorporated in

the release mechanism to pull ¢the ripcord
whten the preset altitude 1s reached, The
parachute timer L8 preset for Cthe number of

seconds delay. The aneroid device is set
according to instructions contained in appli-
cable technical publicarions and as alrcrafe
flight areas dicrate.

The c¢hain of events 1n the release mechanisa
is activared by the parachute arming lanyard
which 1s attached to the automatic opening
safety belt by 2 metal parachute Arming
lanyard anchor for aucomatic operation. An
orange knob is attached Cto the parachute
arming laayard for manual operation., Upon
separation from the scat, the parachute
arming lanyard vemains attached to the safecy
belt, accivating the release mechanism.  When
activated above the preset alcitude, cthe
parachute will remain closed until che preset
alrirude 1s vreached then open. When the
release wmechanism is activated below the
preset altitudes, the parachute will open
afrer the number of secoads delay sert on the
cimer. The parachute 1s equipped with a
parachute ripcord handle for opening the
parachure wanually.

|WARNINGI

For automatic parachute deployment:

. The automatic safety belc inici-
ator pin must be removed,

2, The parachote Aarming lanyard
anchor mist be fastened to the
safety belt.

3. The safety belt mnust vpen auto-
matically.

1f any one of the above conditions
is not met, the parachute Arming
knob must be pulled for automatic
parachute deployment.

Nole

®The automatic opening parachute can
be opened mauually at any time by
pulliny the parachute ripcord
handle.

@Cither the parachute ripcord handle
or the parachute arming knob must be
pulled to open the parachute. Use
the ripcord handle below 14,000 feet
and the perachute arming knob above
14,000 feec.

N



ONE AND ZERO SYSTEM

In order to provide an improved low alticude
escape capability, a system incorporating a
one-second safety belt delay aund a zero-
second parachute delay ('‘one and zero"
sKstem) is provided for ejection seat escape.
This system (figure 1-37) makes use of a
dectachable zero delay lanyard atcached to the
parachute arming knob. When the hook on the
other end of the zero delay lanyard is
attached co the parachute ripcord handle, the
automatic cimer is bypassed and upon separa-
tion from the seat after ejection, the para-
chute ripcord handle 1is pulled immediately
without any delay. A stowage xing is pro-
vided to stow che hook when it is not
attached to the parachute ripcord handle.

T.0. 1T=-37B-1
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WARNINGI

The emergency minimum ejection
altitudes specified for one-second
safecy belt and zero-sceccond para-
chute setting apply when the zero
delay lanyard is attached to cthe
parachute ripcord handle and the
parachute arming lanyard anchor is
attached to the automatic opening
safety belt.

Refer to Section III for additional informa-
cion and seat ejection procedures.

ZERO DELAY LANYARD CONNECTION
REQUIREMENTS

The zero-delay parachute lanyard will be con-
nected and disconnected as follows:

l. Connect prior to takeoff.

Leave connected at all times below
10,000 feer pressure altitude including
flights 1in which 10,000 feet may be
temporarily exceeded.

3. Disconnect after passing chrough 10,000
feet pressure altitude when this alti-
tude will be exceeded for prolonged
periods.

4, Connect prior to initial approach fix
for penetratioa descent, or prior to
10,000 feet pressure alritude during
enroutce descent,

ONE AND ZERO
EJECTION SYSTEM

PARACHUTE
HARNESS

PARACHUTE
RIPCORD HANDLE

STOWAGE RING

PARACHUTE
ARMING LANYARD

PARACHUTE ARMING
LANYARD KNOB

ZERO DELAY
LANYARD

ZERO DELAY
LANYARD HOOK

Figure 1-37
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NOTE

If operating above terrain over 8000
feet high, the zero-delay lanyard
should be connected any time che
aiverafc is within 2000 feet of the
terrain.

EMERGENCY EQUIPMENT
SURVIVAL KIT

[In some aircraft a sorvival kit is used 1in
lieu of the seat cushion. The kit contains
such items as flzres, radio, first aid kic,
whistle, insect repellent and space blanket.

MISCELLANEOUS EQUIPMENT
MAP CASE

A map case (9, figure 1-7), 1is located
between the ejection seats just aft of the
instructor's quadrant. An additional com-
partment is provided on the right side of che
cockpit. Safety pin storage compartments are
located on both sides of the cockpit as part
of the upholstery. A box in the right-hand
nose section is also provided for safety pin
storage.

REAR-VISION MIRROR

Adjustable rear-vision mirrors are mounted on
the inner surface of che canopy just afc of
the canopy bow. Mirrors are provided for
both the pilot's and instructor's side of che

canopy.

CANOPY BREAKER

Figure 1-38
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CANOPY BREAKER

A canopy breaker knife (figure 1-38) is
mounted in a bracket on the canopy bow. This
knife is used for breaking through the canopy
during an emexgency, such as when the canopy

fails to Jjettison. To remove the knife,
first pull the pin ar the end of the knife
handle.

PARACHUTE SUPPORT BLOCKS

Parachute support blocks are provided to
support the parachute when the pilot or
instructor 1is seated in the ejection seat.
Any number of parachute support blccks may be
used in a seat to adjust the parachute height
to the scat occupant's comforc.

MXU-553/A LIFE HISTORY RECORDER SYSTEM

T.0. 1T-378-528 authorizes the installatlion
of a life history recorder in the right hand
nose compartment. This airborne recording
system will record specific flight parameters
and events that affect airframe structural
integrity. The recorded data will be pro-
cessed and analyzed by structural engineerxs
for airframe service life predictions, modi-
fications and inspections. Crew members are
responsible for manually sectting the Docu-
mentary Data Encoder in accovdance with T.O.
1T-37B-101.

FUELS
Primary Fuel

The fuel recommended for normal operation is
JP-4 (MIL-T-5624 or NATO Symbol F-40). This
fuel operates satisfactorily under all condi-
tions and contains an icing inhibitor cto pre-
vent fuel filter icing. Performance data is
based on the use of JP-4 fuel.

Alternate Fuel

Alcernate fuels are approved for use when the
primary fuel 1is not available, The same
engine limitations for primary fuels apply to
the use of alternate fuels. Alternate fuels
have freezing points higher than JP-4 and may
not contain icing inhibitors that recard the

T.0. 1T-378-1
formation of ice at fuel cemperatures below
32 degrees fahrenheit. Aircraft alticude is
limited =o chat at which the outside air
temperature is above the freeze point of the
fuel containing icing inhibitors. Aircraft
using alternate fuels not containing an icing
inhibitor asre restricred to altitudes below
the freezing level. The fuel weight differen-
tial plus the fuel quantity system and flow
indication errors are not significant and may
be disregarded. Approved alternate fuels are
listed in servicing chart, fiqgure 1-40.

{CAUTION!

®When fuels are mixed, the operating
restrictions are determined by the
fuel making up the majority of the
mix,

®Cround starts and air starts may be
more difficult at low temperatures.

@® Rapid throtrle movements may cause
engine to be more susceptible to
flameout and EGT/RPM limits to Dbe
exceeded.

Emergency Fuel

Aviation gasoline (any grade) is approved as
an emergency fuel and 1s limited to one-time
ferry missions only. Use of AVGAS causes

“undesirable lead deposits in the engine and
may damage the fuel control and fuel pump
because of 1its poor lubricating properties.
The same general operating limications and
cautfons apply during use of emergency fuels
as during use of alternate fuels.

Note

@®fngine inspection 1is necessary if
engine has been operated for 10
bours on aviation gasoline.

@® Slightly higher EGT readings may be
expected with aviation gasoline.

@® Lubrication oil (MIL-L-22851, Type
I1) must be added to aviation gaso-
line. Mixture should be 37 oil by
volune .
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SERVICING

T.0. 1T-37B-1

-~
CHART
N
GRADE MIL SPEC COMMERCI AL NATO CONTALNS [CLNG FREEZE
DESTGNATION SYMBOL THHIBT TOR POLNT
FUEL
’"\ RECOMMENDED FUEL,
P-4 MIL-T-5624 F-40 veS -s7.8°C |
ALTERNATE FUEL
Jp-5 MIL-T-5624 F-44 YES -46°C
JpP-8 MITL-T-83133 ... F-34 YES -50°C
. L JET 8 OPTLONAL -50°¢
JET A-1 F-35 OFTIONAL -47°C
JET & OPTTONAL -40°C
EMERGENCY FUEL
~
L, MIL-G-5572 AVCAS F-22 -60.0°C
HYDRAULIC
N MIL-H-5606 H-515
MI1.-H-83282 H-537
oIL
— MIL-L-7808 0-148
OXYGEN
. |MIL-O-27210 | .. |
EMERGENCY AIR BOTTLE
|NLTROGEN or AIRl s \ o |
NOTE
Check IFR supplement for more information on specific fuels.
~
A
Figure 1-40
~
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Note
Checklist items preceded by an as-
terisx (%) are challenge/response
items.

PREFLIGHT

The exterior iaspection will be influenced to
some extent by the ctype of operarion encoun-
tered, i.e., cold weather, hot weatnher, etc.
Refer to Section VII for additional weather
information. During norxmal operation, pro-
ceed as follows:

1. Canopy downlock handle - FORWARD (locked).
2. Canopy jertison and seat ejection
system - Check before enterving aircraft,
a. Canopy Jjettison T-handle safety
pin -~ INSTALLED. (See figure 1-7.)
b. Seat handgrin safety pins -
INSTALLED,
c. Seat ground safery pins (2) -
REMOVED.

d. Seat-man secparator - CHECK for cuts,
frays and security of strap guide.
e. Seat cushions - SECURE.

f. Check safety Dbelt and shoulder
harness for cuts or frayed edges.

¢, Canopy ground safecy pin - REMOVED.

h. Check upper and lower breakaway
couplings secured and safetied
together on the left side of both
seats.

1f any discrepancies are noted

during inspections of che system, do

until the
mAaintenance

not enter the afrcraft
system 1is checked by a
technician.

T.0. 1T-378-

JIL
NORMAL PROCEDURES

3. Form 781 - CHECK.
Check for status, exceptional release
fuel, oxygen, oil and remarks pertaining
to the condition of the aircraft.

4, Oxygen ~ Check quantity and insure
supply lever on right cockpit regulator
is safetied ON. Check line connection
gecure.

S. Flight controls ~ UNLOCK.

6. Landing gear handle - DOWN.

[CAUTION

@0nly a small amount of landing gearx
handle movement 1is required to

actuate the landing gear selector
valve to the UP position which will
cause the landing gear to retracc

when an engine is started.

@®If the handle is up, do not push it

down. Call maintendnce persomnel ro
check it.

Note
Landing gear handles must be fully

down in order to allow the solenoid
pin to retract from the landing gear
handle.

7. Canopy de-clutch T-handle access zipper
- CLOSED,

8, FExternal canopy circuit switch -
INTERNAL.
Perform rthe following checks in accordance

with figure 2-1.

A. Fuselage Forward Left Side,
I, Nose compartment deors - SECURE.
2., 4ir conditioning inlets - CHECK FUR
OBSTRUCTLIONS.

B. lose Section,
1 Pitot tube - CHECK,
Remove pitot cube cover, check

that tube 1is net bent and 1s
free of obstructions.
Wheel well - CONDITION.
Inspect for general
and fluid leaks.
3. Tire - CONDITION.
Check tire for proper inflation,

[

condition

excessive wear, cuts and blis-
ters.
4. Strut - EXTENSION (minimum  one
inch).

Change 2 2-1
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A nose strut extension of less than
the minimum may result in failure of

the nose gear

to extend after re-

traction.

5.

Torque link - CONDITION.
Check that torque
installed.

link pin 1is

6. Gear safeiy pin - REMOVE.

7.

Access door - CLOSED and LOCKED.

Fuselage Forward Right Side.

1.

2

Right Engine Nacelle
1.
2.

3.

Nose compartment door - SECURE.
(Set Documentary Recorder Data if
applicable.)

. Right seat - CHECK (for solo flight).

If solo flighr is anticipated,
check right seat for cthe follow-
ing:
a. Equipment - SECURE.
(1) Seat belt.
(2) Shoulder harness,
(3) Seat cushion,
(4) Oxypen hose.
(5) Radio cord.
b. Oxygen regulator.

(1) Oxygen dilucer lever - 1007

OXYGEN.

(2) For extended flight above
FL200: Oxygen supply lever
- OFF,

(Intake Section).
0il filler door - SECURE.
Air inlet duct - CHECK.
Check cthat duct 1is free of
foreign objects. If oil 1is
present, check with maintenance
personnel prior to flight.
Fngine access panels - SECURE.

Right Main Landing Gear.
1. Wheel well - CONDITION.

2. Strut - EXTENSION (minimum one and

five-eighths inches).
3. Gear doors - CONDITION.
4, Tire - CONDITION.
5. Geayr safety pin - REMOVE.

Right Wing.

1

1. Fuel tank - CHECK CAP SECURE,

|WARNING|

Removal of the fuel <caps Ls not
required for a normal preflight.
However, 1f the cap is removed, be
extremely careful. Insure that skin
contact 1is made with the aircraft
before attempting to remove the fuel
cap. This will remove any static
electricity present in the aircrews'
clothing. Thermally expanded fuel
vapor may cause the caps to blow off
with considerable force,

Note

Check that probe moves up when cap
is removed. 1If probe is stuck down,

the oucboard fuel cells may not have
been filled, yet the wing Ctank may
show a visual indication of full.

STARTING AT THE FORWARD LEFT
SIDE OF THE AIRCRAFY, PERFORM THE
EXTERIOR INSPECTION AS  OUTLINED
IN THE TEXT (N ADODITION TO CHECKING
THE AIRCRAFT SURFACES FOR WRINKLES
DENTS, LOOSE RIVETS, OIL FUEL OR
HYDRAULIC LEAKS, ACCESS DOOR AND
PLATES FOR SECURITY, AND REMOVAL
OF ALL GROUNDING WIRES/TIEDOWNS

Figure 2-1




Note

Install the cap so that the handle
folds rearward. If the handle 1is
folded forward, the slipstream may
1ifr it and loosen the cap, causing
fuel siphoning and loss of the cap.

Wing tip - CONDITILON,

Fuel vents - CLEAR OF OBSTRUCTIONS.
Trailing edge - CONDITION.

Flap - CONDILITION.

(VLI S N OV ]

[CAUTION]

Do not apply any force to flap or
use for hand-hold or step, as damage
to the flap synchronizer valve :nay
occur.

Right Engine Tailpipe - CONDITION.

Check the general conditioan of the
tailpipe, thermocouples and the
thrust attennator. There should be
no large accumulation of oil oxr ex-
cessive amount of fuel in the tail-
pina. In unmodified engines a small
accumulation nf o2il is accentable,
Howevar, if vou have any Aoubts
concerning the presence of oil,
check with a qualified maintenance
technician before accepting the
alrcractt.

[CAUTION]

No oil leakage 1s acceptable on
engines modified by TO 2J3-J69-550
until cleared by a qualified main-
tenance technician, Modified en-
gines are identifiable in AFTO Form
781K, Block B, Engine Data; modified
engine serial numbers end with the
letter alpha. They may also be
identified by the absence of a one
inch hole in the aft center of the
tailpipe cone,

Note

A small amount of fuel accumulation
in the tailpipe is normal and does
not indicate a defecrive fuel system.

Fuselage Right Side.

1. DME dust plug - CHECK REMOVED.

2. Hydraulic Filler Door =- CHECK SECURE.
3. Scatic portc - CLEAR OF OBSTRUCTILONS.

Empennage.
1. Vertical and horizontal stabilizevrs -
CONDITION.

2. Rudder and elevator - CONDITION.
Check for alignment and securicy
of attachments. Check rudder
for vertical! play and trim tabs
for security.

{CAUTION!

When checking condition of elevator
and rudder hinges, avoid manhandling

T.0. 1T-374-1

control surface trailing edges and
clevator horn. AC no time should the
rudder be checked for vertical play
while deflected full left or right
nor should excessive force be used,

Fuselaze Lefc Side.

1. Fuel vent - CLEAR OF OBSTRUCTIDNS.
2. Static port - CLEAR OF OBSTKUCTLONS.
3, Oxygen filler door - SECURE.

|WARNINGI

Avoid contaecrt in area around oxygen
filler door with greasy or oily
materials (i.e., gloves, rags, etc.)
as fire or cxplosion may result when
oxygen under pressure comes in
contAct with oil or grease.

Left Engine Tallpipe - CONDITION.

Check the general condition of the
tailoipv2, therwnocounles and the
thrust attenuatdor. There should oe
ng large accumulation of oil »vr ex-
cessive amount of fuel in the tail-
pire. In unmodified engines a small
accumulation of o1l is acceptable.
However, if you have any doubts
concerning the presence of oil,
check with a gualified maintenance
technician before acceobing the
aircraftc,

[CAUTION

No oil leakage 1s acceptable on
engines modified by TO 2J-J69-550
until cleared by a qualified main-
tenance techniclan. Modified en-
gines are identifiable in AFTO Foram
781K, Block B, Engine Data; modified
engine serial numbers end with che
letter alpha. They may also be
identified by the absence of a one
inch hole in the afr center of the
tailpipe cone.

Lefr Wing.

Flap - CONDITION.

Trailing edge - CONDITION.

Fuel vents - CLEAR OF OBSTRUCTIONS.
wing tip - CONDITION.

. Fuel tank - CHECK CAP SECUKE.

(SR N

LeflL Main Landing Gear.
. Wheel well - CONDITION.
Strut - EXTENSION (minimum one and
five~cighths inches).
Gear doors - CONULTION.
Tire - CONDILITION.
Gear safecy pin - REMOVE.

NS —

w B

Lefc Engine Nacelle (Intake Section).

1. 4ir inlet duct - CHECK.

2. 0il filler door - SECURE.

3., Engine access panels - CHECK SECURE.

Change 2 2-3



T.0.

1T-378-1

INTERIOR (ALL FLIGHTS)

N

8.

9.
10.
11.
11a
12.
13,

2-4

Control lock - STOWED.
Required publications - ON BOARD.

Lep and chest straps, safety oelc,
shoulder harness, parachutre arming
lanyard anchor, emergency oxygen
cylinder, zero delay lanyard, zippers

and helmet chin strap - CHECK,.

@®To perdit clean separation from the
seat during cjection, the vArachute

arming lanyard must be outside the
parncﬁuce arness and not fouled on
equipment.

@Ensnre positive locking by exerting
an upward pull under the release
handle without depressing the black
portion of the handle. The locked
belt is shown in fiqare 1-136A.

- ADJUST.

IWARNINGI

@®Check handgrips safety pin installed
and area under seat clear of foreign
objects before adjusting seat to
prevent 1nadvertently raising the
handgrips.

Seat

@®Improper routing of personal leads
may cause inadvertent opening of che
saferty belt latch during ejection.

® Survival kit must be connected to
parachute harness prior to fastening
lap bele and the kit attach straps
must be properly stowed and adjusted
to prevent possible entanglement.
Insure survival kit straps are rout-
ed under and not over ox through lap
belt.

@ Afrer  adjusting seat to  proper
height, ensure engagement of the
seat catches by simultaneously pres-
sing forward on the seat adjustment

lever and jiggling the secat verti-
cally until the catches asre fully
engaged .

Rudder pedals - ADJUST.

Flight controls - CHECK for free and

correct movement.
Speed brake switch - IN.

{CAUTION]}

The speed brake switch must be 1IN
during engine ground operation to
prevent damage to the thrust atten-
uvactors and aft engine nacelle areas.

IP switch - SOLO.
Alr vents - AS DESIRED,
Landing and taxi light switch - OFF.
IFF antenna select swicch -~ AUTO.

. ARU~-44A - CAGED and LOCKED,
Vertical velocity - READS ZERO.
Clock - SET,

Change 2

16.
17.
18.
19.

20.

20A.

21
22.

24.

25.
X26,

26A.

27.
28.

29.

30.

Fuel shuctoff T-handles - PUSH-ON.
Fuel system swicch - EMERGENCY.

{CAUTION]

If the fuel system swizch 1is placed

in NORMAL and the float switch lo-
cated in the fuselage fuel ctank is
stuck, cthe fuel proporcioner pump

will operate continuously when elec-

trical power is applied. If the en-
gines are not running, the fuel pro-
portioner pump can supply enough
pressure to damage the fuselage fuel
tank and cause fuel to be dumped
overboard through the fuselage vent
tube.

Defrost knob - AS REQUIRED.
Acceleromerer - RESET.

DME, IfFF, UHF and VOR/ILS - OFF.
Air conditioner - SET,

a. Cockpit air lever - VENT.

b. Cockpit air temperature controtl
switch - AUTOMATIC.

c¢c. Cockpit air temperature control
rheostat - AS DESIRED.

Circuit breakers - IN.

On ajircraftt not modified with 500 VA

inverters (T.0. 1T-37B-559)
compass circuit breaker OUT.

leave J-2

ARU-42A ~ CAGED and LOCKED (if installed).
Fuel boost pump switch - OFF.

Inverter switch - OFF.

Gencrator suwitches - ON.

Pitot heat switch - OFF.

WARNING)

Failure to accomplish this step can
result in severe burns to ground
crew members.

Throttles - CUT-OFF.
Oxygen system - PRICE, refer to Secrion
I.

Interphone control panel switches - SET
(as desired).

Auxiliary power - CONNECTED (if requir-

ed).
Battery - ON (if auxiliary power is not
used).
[CAUTION]
The battery switch must bhe turned
OFF when auxiliary power 1is being

used to start the engines or damage
to cthe battery will result.

Pitot heater - CHECK (as required).
If visible moisture or icing condi-
tions are antjicipated, cthe pitoc
heat will be checked 1n coordination
wich the ground crewnan.
Inverter switch - SPARE

then MAIN.



31.
32.

33.

Note

Dduring qground onervations, do nox
leave the inverter switch in SPARE
for more than 10 seconds. On alir-
cratt modified by TCTO 1T-378-559
prolonged use of the smarve i1nverter
may cause the J=-2 compass circuit

breaxkar toO poo.

Interior lights - AS REQUIKED.
Emergency canopy control switch - COVER
CLOSED.
Exterior lights - AS REQUIRED.
&. Position lights - POS LT ONLY.
b, Anti-collision beacons - OFF.
Landing gear handle - CHECK DOWN.
Landing gear warning lights and horn -
CHECK OPERATION.
Press warning light test switch -
lights should come on in both han-

dles. With the warning light switch
depressed, place each throttle in
idle, onme at a time. The horn

should sound.

36.
37.
38.
39.
40.
41,

42.
43,

T.O0. 1T-373-1

Landing gear position indicator lights -
CHECK ON.
Fuel boost
ON.
Elevator trim - CHECK
NEUTRAL (green lighr on).
Ailleron trim - CHECK
NEUTRAL (check visually).
Canopy-not-locked warning light - CHECK
ON.

Engine ice warning light - PRESS-TO-TEST.
Engine fire detect c¢ivcuit - THEST.
Engine overheat detect circuit - TEST,

pump warning light - CHECK
OPERATLON AND

OPERATION  AND

Change 2 2-4A/(2-4B blank)



4k,

45.

46.

47,

48,

49.

Fuel low level warning light - PRESS-TO-
TEST.

Gravity fuel light - CHECK ON.

Fuel quantity - CHECK TOTAL fuel.

Heading 1indicator slaving switch - IN.
Attitude indicator:

a. J-8 - CAGE AND ADJUST.
Cage by pulling caging knob and ag-
just minlature aircraft to coincide
with hoxizon bar.

Note

The indicator should be energized

for approximately 60 seconds prior

to caging.

b. MM-3 - CHECK and ADJUST.
Check for proper operation and ad-
just miniature aircraft to coincide
with horizon bar.

¢, ARU-44A and ARU-42A
UNCAGE and ADJUST.
Uncage by pulling out and rotacing
caging knob counterclockwise and
releasing gently. Adjust miniature
atrcraft to coincide with horizon
bar.,

(1f installed) -~

Note

The indicator should be energized
for approximately 60 geconds prior
to uncaging.

Fuel quanticy - CHECK RIGHT and LEFT

wing Canks.

INDanger
A M ecaAas

EXHAUST GAS YEMPERATURE AND VELOCITY
DISTANCE FROM TAILP)PE

ENGINES AT

|
15 FEET |30 FEET|45 FEET (60 FEEY

MILITARY POWER| yopok | 1250F | 103°F | 100°F
100% RPM 196 MPH|76 MPH| 40 MPH | 30 MPR
\DLE 135°F | 94°F | 80°F | 70°F
36—38% RPM | 32MPH | 14MPH | 10 MPH | SMPH

Figure 2-2

*50.

T.0.
Nole

To decermine the correct amount of
fuel 1in <the right and lefr wing
tanks, place the fuel gaging selec-
tor swicch in cthe RIGHT and LEFT
position until the fuel quantity
needle stabilizes.

Loose items - STOWED.

STARTING ENGINES

1.
2,

Fuel boost pump - ON.
Fuel boost pump warning light - OFF.

Note

If the fuel boost pump warning light
fails to go ouc, do nort start en-
gines and note in form 78l.

Left engine start:
a. Starter - GND and hold.

[CAUTION]

Use caution to avoid placing the
starter switch to AIR during ground
engine starts, as this may result
in engine damage, Should you 1nad-
vertently select AIR while starting
engines, interrupt all DC power to
the aircraft. Make an appropriate
in the AFTO Form 781.

entry

Change 1
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@® Because

1T-378~1
Note
switch in the

than 20 sec-
indication of

Do not leave starter
GNP position for more
onds if there is no
combustion (KGT rise). Wait one
minute before repeating starting
procedure to allow accumulated fuel
to drain from engine.

b. Left
hold.
¢. Left chrottle - IDLE at 87 RPM.

ignicion - ON at 5% RPM

P ET S )

[CAUTION]
If a battery start is attempted and
normal starcing RPM (8 - 127) and
fuel flow cannot be obtained; shut-

down the engine and have the batterxy

charged, obtain a spare batrery or
abort the aircraft. Do not use an
APU to start the engine due to

possibility of battery damage.

Note
Use instructor's throttle for starc-
ing so that cut-off feature 1is

available if shutdown is necessary.

d. Left ignition - RELEASE at rapid
rise.

and

ECT

e. Left starter - RELEASE at 257 rpm.

|CAUTION}

of possible RPM hang-up, a
very high EGT peak may occur if the
starter is released ac 20-227 RPM.
Holding the starter in the GND posi-
tion until 257 RPM will help prevenc
RPM hang-up and result in a cooler
more stabilized start.

@®During the
proximately

start, EGT peaks at ap-

the same time 1idle RPM
is attained. If RPM is slow to in-
crease during start, a high EGT peak
should be anticipated.

@1If FGT rapidly approaches 780°C dur-

ing start, shuctdown engine, obtain
APU and attempt second start. If
EGT exceeds 780°C during any start,
shut engine down immediately and
abort the aircraft. Note in Form
781.

Left engine instruments - CHECK.
Hydraulic -pressure - Check foxr 1250
1550 psi.

APU - DISCONNECT (if applicable).
Battery - ON (check fox loadmeter j
indicating that battery is connected
the DC bus).

Change 1

co

ump
to

11.
12.
13.

[CAUTION}

starter switch is
checked OFF, advance
generator cuts 1n at

After engine
released and
throttle uncil

approximately 38-427 RPM and check

loadmeter for rise. If loadmeter

shows no rise, increase RPH up to

607 . If still no loadmeter indica-

tion, shut down both engines and

write-up in Form 781.

Loadmeter - CHECK.

RPM - ADVANCE to 607.

Right engine start:

a. Right starter - GND and nold.
Note

The left loadmeter will normally

indicate a full scale deflection

during the right engine start.

b. Right ignition - ON at 5% RPM and
hold.

c., Right cthrottie - 1IDLE at 87 RPM.

d. Right 1{igrition - RELEASE at rapid
EGT rise.

e. Right starter -

Righct engine instruments - CHECK.
Right loadmecter - CHECK.

J-2 Compass Circult Breaker
Atrcraft not modified with
Lnverters (T.0. 1T-37B-589) must wairt

- IN.

RELEASE at 257 RPM.

500 VA

3

minutes after J-2 circuit breaker has

been pushed in before taxiing.

BEFORE TAXIING

Lo

|WARNING|

Carbon monoxide contamindzion 1is
possible during ground operations,
This contamination may be caused by
your own or other aircraft engine
exhausc.

Fuel system - NORMAL.
IFF - STANDRBY.

UHF - ON.

VOR/ILS - ON.

Note

@If the RMI needle(s) start to spin
rapidly, turn off the VOR until the
spinning stops, then return to ON.
Repeat 1f necessary.

@The AN/ARN-127 VOR/ILS Receiver is

solid state and requires no warm-up
cime.

DME - STANDBY.

Note
The DME should remain in STBY for
one minute prior to operating or

performing checks.

~



Minimum Turning Radius
and
Ground Clearance

24’4 radivs

Cockpic air - AIR CONDITION.
Speed brake - CHECK OPERATION.
Flaps ~ 507.

(oI Ne )}

Note

Verify operation of spoilers, flaps,
speed brake and thrust attenuators
with the ground crew.

¢. UHF radio - CHECK OPERATION,
VOR/ILS ~ CHECK (optional).

Note

@®RPM pay have to be increased above
idle to insure a positive loadmetery
indication for operation of the
VOR/ILS and DME systems.,

@Checks of flight and navigation
instruments should be performed in
accordance with procedures described
in AFM 51-37. Aircrews may use the
VOR/ILS and DME self-test features
outlinad in Section I, but not as
substitues for AFM 51-37 checks.

Figure 2-3

11,
12.

%13,

T.0. 1T-37B-1

MINIMUM GROUND CLEARANKCE

PITOT TUBRE 2 FT. 10 IN.
WING TIP 3FY 4 IN.
MAIN GEAR INBOARD DOORS 6 IN.
MAIN GEAR OUTBOARD DOORS 10 IN.
VENTRAL FIN 2 £Y.)0 IN.

10°5 " radius

DME - DME.

Flight instruments - CHECK.

a. Altimeter ~ CHECK and SET.

When setting the barometric scale,

assure that the 10,000 foot pointer
is reading correctly. The low sym-

bol should be visible below 10,000
feect.

b. Alrspeed indicator - CHECK.

¢c. Heading indicators - CHECK.

d. Magneric compass - CHECK.

Determine that bowl is full of
fluid.
e, Attitude indicareors - CHECK.
Ejection seat and canopy jectison
T-handle safety pins - REMOVE, DISPLAY
and STOW.

lWARNlNG'

When rewoving the seat safety pin,
use !e¢ft hand to guard the handgrips
untii the streamer has cleared the
seat.
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WARNING
@® During ground operation, if s=atC
ad justments become necessary, in-
scall the seat safety vin before
noving the seat adjustment lever.
® 1If 3est aljustment 1s aecessary in
flight, check that no obstrucrion is
below either handgrip to insure the
handgrips will aot move as the seat
is lowered. Make no attempt to hold
down the handgrips while adjusting
the seat.
*14, Rrakes - CHYCK pedal pressure.
15. Chocks - REMOVED.
L6, Taxi light - AS REQUIRED.
17. Anti-collision beacons - AS REQUIREDR,

TAXIING

Observe the

ing.

® Nosewheel

following precautions for taxi-

;CAUHONE

steering should be used
to prevent overcontrolling
while rtaxiing. Attempts €O use a
combination of nosewheel steering
and brakes to maintain direction may
result in overcontrolling and damage
to the nose gear assembly. Release
nosewheel steering if braking during

with care

a turn is required. Avoid ctaxiing
over foreign objects, holes and
ruts.

@®To prevent inadvertent Jjettisoning

or damage cto the canopy, do not
unlock or open canopy above 40 KIAS.

Turn and slip indicator - CHECK.
During turns, check that turn ncedle
indicates the proper direction and
ball 1is free 1in the glass tube.
fleading indicators - CORRECT MOVEMENT
AND HEADING.

BEFORE TAKEOFF

1.

LN w

2-8

Flight contyals - CHECK.

Note

Disengage noscewheel steering prior
to checking the rudder,

Zero delay and parachute arming lan-
yards - CONNECTED.

Helmet visors - AS REQUIRED.

Takeoff data - REVIEW.

Anti-collision beacons - ON.

Position lights - STROBE & POS LT.

Change 2

(ARSI S L

Pitot hneat, defroster and cockpit ten-

perdature - AS REQUIRED,
The pitor heat should he on when
flying into areas of visible mois-
ture.

VOR/ILS and DME - CHECKED.

Note

checks of

instrumencs
have been completed. Refer to AFM
51-37 for imnstrumenr cockpit check
procedures aand parameters.

Insuxe a_l
flight aad

applicable
navigation

Canopy - CLOSE - LOCK (CHECK LIGHT OUT).

Before closing canopy, check that
canopy 8ill is free of obstructions
and notify other crew member. Wait

for confirmation that it {s clear.

Noite

Unless canopy is locked after clos-
ing, it will automatically return to
the full open position.

|WARNINGI

Wing tank fuel quantity
checkel for a decrease as soon as
practical to determine 1if Dboth
tanks are feeding. Fonr this reason,
a fuel balance check should be made
between 1600-1700 pounds of fuel
regardless of wherther the alrerafc

should be

is on the ground or is airborne.
Thereafcer, the fuel balance and
fuselage tank quantity should be

checked at approximately 1l5-minute

intervals,

LINEUP

IFF - &S REQUIRED.

Arcitnde Indicators - CHECK.
Throttles - MILITARY.

Engine finstruments - CHECK.

Heading indicators - CHECK within S
runway heading.

Loadmeters - CHECK.

°

of

Note

Nickel cadmium batteries may be
charged at a much greater rate with-
out damage than can the convention-
al lead-acid batteries. Engine starc
using battery power will normally
be followed by extremely high load-
meter readings. High  loadmerter
recadings may persist for as long as
10 minutes aftcer takeoff. Loadmeter
rcading will pgradually decrease as
the battery becomes charged unless
some eleccrical malfunction is
present.



Note
Momentarily switching the higher
generator OFF then ON may equalize
the system.

7. Warning lights - CHECK OFF.

TAKEOFF

|WARNING|

Avoid wake turbulence. Refer to WAKE

TURBULENCE, page 2-13.
Note
At high RPM secttings under humid

atmospheric conditlons, it is normal
to observe vapor coming out of the
air scoop on the nose section.

NORMAL TAKEOFF

Refer to Appendix I for takeoff charts show-
ing distances required at varying gross
weights, temperatures, field elevations, wind
and runway conditions. After completion of
the Lineup check, release brakes and estcab-
lish a straight takeoff roll.

Direcctional control should be maintained by
use of nosewheel steering until rudder be-
comes effective at approximately 65 KIAS. Do
not overcontrol when using nosewheel steer-
ing. As the elevators become effective (at
approximately 65 KIAS), raise <che nose
smoothly to takeoff attitude and allow cthe
aircrafc to fly off the ground.

CROSSWIND TAKEOFF

IWARNINGl

The waximum allowable crosswind
component during takeoff and landing
from an icy runway is 10 knots.

Release brakes and mainctain directional
control by the use of nosewheel steering,
ailerons and rudder, Release nosewheel

steering at the computed minimum nosewheel
lifr-off speed (refer to crosswind chart in
Appendix 1) and raise nose to the normal
takeoff attitude. Continue to use rudder and
ailerons for maintaining directional control,
After becoming airborne, correct for drifr by
turning into the wind. Observing the ninimum
nosewheel 1ift-off speed will insure suffi-
cient rudder control to maintain runway head-
ing prior to becoming airborne.

T.0.

AFTER TAKEOFF

When

IO N

CLIMB (PASSING 10,000 FT MSL)

x).

*2.

safely airborne, proceed as

Gear - UP at 100 KIAS (minimum).
Landing lights - OFF/TAXI.

Flaps - UP at 110 KIAS (minimum).
Engine instruments ~ CHECK.

1T-378-1

follows:

Zero delay lanyard - Disconnect and stow
afcer passing through 10,000 feet pres-
sure altitude when this alticude will be

exceeded for prolonged periods.

Note

If operating above terrain overt

8000

feet high, the zero delay lanyard should
remain connected until the aircrafc is

at least 2000 feet above texrain.

Oxygen system - CHECK.

[CAUTION}

When checking the oxygen system from
the left seat, pbpe careful not to
inadvertently actuate the canopy
Jettison T-handle.

Nate

When checking the
inflight, check the
-ON, diluter lever - NORMAL OXYGEN,
pressure gauge - QUANTITY, f£low
indicator - BLINKING, and oxygen
mask - PRESSURE CHECK. The press-
ure check should be performed sim-
ilar to the PRICE check wunder R
-Regulator. The only difference is
that the airborne pressure check is
accomplished 'with the diluter lever
in NORMAL.

oxygen system
supply lever

Fuel quantity - CHECK.

Check ctotal fuel quantity on board

for excessive fuel consumption.
LEVEL OFF
*1. Oxygen system - CHECK.
Note
When checking the oxygen system
inflight, check the supply lever -
ON, diluter levexr - NORMAL OXYGEN,
pressure gauge - QUANTITY, flow
indicator - BLINKING, and oxygen
mask - PRESSURE CHECK. The pressure

check should be performed similar co
the PRICE check under R - Regulator.
The only difference is that the air-
borne pressure check is accomplished
with cthe diluter lever in NORMAL.

Change 2
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2. Loadmeters - CHECK.

3, Fuel quantity - CHECK
When checking che fuel quarncicy, check
the total fuel, wing tank balance and
fuselage tank quanticy.

|WARNING|

fuel quantity should be

a decrease as soon as
practicable <to determine if Dboth
tanks are feeding. For this reason
a fuel balance check should be made
between 1600-1700 pounds of fuel
regardless of whether the aircraftc
Is on the ground or is airborne. If
airborne, check fuel level only when
aircraft is in coordinacted flight.
Both engines may flameout due to
fuel starvation if the fuel transfer
system has malfunctioned.

CRUISE

Refer to Section I for fuel system management
and Appendix I for cruise data.

Wing tank
checked for

Note

The defrosting system should be op-
erated at the highest temperature
possible (consistent with pilot com-
fort) during high altitude flight.
This will preheat the windshield and
canopy to preclude the formacion of
frost oxr fog during descent,

BEFORE DESCENT

Refer to d4ppendix I for data concerning
descents from various altitudes. Power
settings, speed brake and thrust attenuator

position depends on the performance desired.
Any speed brake and power settings may be
used during the descent, providing the air-
speed limitations in Section V are not ex-~
ceeded.

1., Heading and attitude systems - CHECK.
2. Picot heat, defrostex and cockpit tem-
perature - AS REQUIRED,

Rapid descents may cause fogging
inside the canopy. Therefore, it is
necessary that the canopy and wind-
shield be kept as warm as possible
to maintain proper visibilicy.

3. Fuel quantity - CHECK,
When checking the fuel quantity,
check cthe total fuel, wing tank bal-

ance and fuselage ctank quantity,
%4, Zero delay lanyard - CONNECT prior to
initial approach fix for penetration

descent or prior to 10,000 feet pressure
altitude during enroute descenc.

Nole

If operating above terrain over 8000
feet, the zero delay lanyard should
be connected prior to the alkrcraft
reaching 2000 feet above the ter-
rain,

T.0. 1T-378-1

XS. Altimeter - RESET AS REQUIRED.
%*6. Helmetr visors - AS REQUIRED,

APPROACH TO FIELD

During che approach or before encering the
traffic pattern (and if practical, prior to
each tcocuch-and-go landing) complete the
following:

%1. Zero delay lanyard - CONNECTED.
2. Hydraulic pressure - CHECK.
3. Fuel quantity - CHECK.
When checking the frel quanticy,
check the total fuel, wing tank bal-
ance and fuselage tank quantity,

BEFORE LANDING

Refer to figure 2-4 for ctypical overhead
landing pattern and recommended procedure.
Refer to Appendix I for recommended approach
and touchdown speeds for varying gross
weights, wind condicions, and configurations.
The pactern should be planned so that a mini-
mum of 307 RPM will be used on final ap-
proach, because of the slow acceleration of
jet engines.

1. Speed brake - AS REQUIRED.

2. Gear - DOWN below 150 KIAS.
Check landing gear position indica-
tions (indicator lights, warning
light, and audible signal).

3. Flaps - AS REQUIRED beleow 135 KIAS.

4. Llanding lights - AS REQUIRED below 135

KIAS
IWARNINGI

Avoid wake turbulence. Refer to WAKE
TURBULENCE, page 2-13.

LANDING
ICAUTION

1f nosewheel shimmy 1s encountered
during the landing roll, continue to
apply forward stick pressure <o
place more weight on the nose gear.

Change 2 2-11
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NORMAL LANDING

The typical overhead landing pattern is de-
picted in figure 2-4. If crosswinds are not
significant, maintain the landing attitude
after touchdown. This will require increas-
ing back stick pressure as airspeed dissi-
pates. Leave flaps down and speed brakc and
thrust attenuators extended to take advartage
of increased drag and reduced thrust. lLower
the nosewheel to the runway prior to minimum
nosewheel ctouchdown speed and retvract cthe
speed brake 1if not needed to help stop the
airvcraft on the remaining length of runway.

If gusty wind conditions avre encountered, use
half flaps in the pattern and increase final
approach airspeed to 110 KIAS. The speed
brake should be used to improve airspeed and
glide path control and should be extended in
the same sequence as for a normal overhead
pattern.

NO FLAP LANDING

The procedures for landing with no flaps are
similar to those for landing with 1007 flaps,
except that a longer final approach (3/4 to 1
mile) should be planned. Maintain 110 KIAS
in the final turn and on final. If gusty
wind conditions are encountered, maincain 120
KIAS in che fipal turn and on final. Fxpect
an extended flare and longer landing roll.

CROSSWIND LANDING

Note

Refer to Appendix page A2-4 for the
maxirnum allowable crosswind component
during takeoff and landing.

If crosswinds vrequire the use of 507 flaps,
extend the speed brake in the norwmal sequence
and maintain 110 KIAS in the final turn and
on final. If no flaps are required, excend
the speed brake and maintain 120 KTAS in the
final turn and on final. Prior to touchdown,
establish a wing low attitude and aoply
appropriate rudder to maintain runway align-
ment. Start the roundout by smoothly esta-
_blishing the landing attitude. Maintain the
wing-low attitude and rudder application
throughout the roundouc.

Plan to touch down in a nose high atrirude
above the recommended nose gear touch down
speed. (Refer to Appendix TY) Smoothly lower
the nose gear to the runway prior to minimum
nosewheel couch down speed. Avoid lowering
the nosewheel abruptly. Use rudder, brakes
and nosewheel steering, 1f necessary, to
maintain directiona! control, Continue to
maintain ailerons deflected into the wind
during the landing roll and retract the speed
brake. 105 KIAS is recommended for main gear
touchdown with zero flaps.

2-12 Change 1

[CAUTION

Damage to the nose gear assembly may
occur if the strut is side 1loaded
when fully extended. Avoid engaging
the nosewheel steering until suffi-
cient weight 1is placed on the nose
gear. Also, avoid abrupt use of
nosewheel steering during the high
speed portion of the landing roll.

Note

To avoid excessive swerve, neutral-
ize the rudder prior to engaging
nosewheel steering.

BRAKING PROCEDURE

Wheel brake effectiveness increases as for-
ward speed decreases. Use wheel brakes only
as required cro decelerate the aircraft to
normal taxi speed on the remaining runway.
If maximum braking 1is required, 1lower che
nosewheel tro cthe runway, check speed brake
extended and raise the flaps. This will
decrease lift and put more weight on the main
wheels for increased friction. Use a single
smooth application of brakes with constantly
increasing pedal pressure. Braking action
decreases 1f a wheel is locked and the tire
is in an excessive skid. If a skid resulcs,

brake pressure must be released and then
reapplied to achieve normal braking action.
Braking effectiveness can be increased by

pulling back on cthe short of

raising the nosewheel.

IWARNINGI

If waximum braking is used, the air-
craft should not be taxied incto a
congested ared. Peak temperatures
occur in the wheel and brake assem-
bly five to fifteen minutes after
maximum braking. This could resulc

stick Just

in brake failure, explosion, or
fire. Insure that all personnel
remain clear of the main wheels

until they have cooled.

STRAIGHT-IN APPROACH

If it is necessary to land from a straighc-
in approach, plan to arrive at a point and
altitude on extended runway centerline (nor-
mally 3-5 miles) from which a transition to
full flap, half flap, or no flap approach can
be made using che final approach airspeeds
lisced above. GContinue the approach planning
to use a minimum of 50% RPM until landing is
assured.

Note

Airspeeds and configurations for
landing in gusty wind conditions or
with a crosswind are identical to
those for overhead patterns.



LANDING ON SLIPPERY RUNWAYS

Use recommended pattern and touchdown speeds
since excessive landing speeds will result in
a longer stopping distance. Touchdowns
should be planned close cto the approach end
of the runway. ™Maintain the landing attitude
as much as practical and leave the speed
brake extended. After lowering nose to the
runway, use hrakes lightly, applying pedal

pressure evenly and slowly. If brakes are
apnlied hard and suddenly, a skid will re-
sult. Maintain directional conerol primarily

with nosewheel steering. Differential hrak-
ing may be used to ald wn directional control
unless it results in skidding. If skidding
occurs, reduce or releasce brake pedal pres-
sure and use nosewheel steering for direc-
tional control. Landing roll disrances will
be considerably incraased.

WAKE TURBULENCE

Avoid wake zurbulence. The T-37 is particu-
larly susceptible ro wake cturbulence. The
vortex-produced rolling momeat can exceed the
aileron authority of the aircraft. Allow a
minimin of two minutes bhefore rtakeoff or
landing behind a heavier aircraft or heli-

copter, (i.e., any aircraft of heavier gross
welght). The ctime should be extended to a

minimum of four miautes behind extremely
heavy aiyecrafr, i.e., C~5A or 747. This will
allow lateral displacement or dissipation of

the wvortices to a point where sufficient
aileron control exists to countexr the roll
induced by the vortex,

Wake tuvrbulence will he most pronounced

during conditions of calm or near calm sur-
face winds. <(rosswinds below 5 koots tend to
hold the vortices in the vicinity of the
runway. Crosswinds above 5 Xnots cause the
vortices to wove away from the runway and
hreak uvup rapidly. An aircraft penetrating
the center of a vortex core would be subject-
ed to a vertical airflow having a downward
direction on one wing and an uoward direction
on the other, The aircraft will roll very
vrapidly, exceceding the amount of control
available to counteract the rolling action.

PORPOISING

{CAUTION

Avoid landing on the nosewheel firstc
as porpoising and subsequent struc-
tural damage to the landing gear and
airframe may occur.

Porpoising is a condition encountered during
landing, wherein the alrecraft bounces back
and forth between the nosewheel and the main
gear. This condition 1s caused by a landing
attitude at touchdown which brings the nose~

whael in ccntact with the runway before the
main gear touchdown, It most likely will
occur when landing 1is attenmpted with an

incorrect landing attitude and at an exces-
sive airspeed.

T.0. 17T-378-1

If {mmediate corrective action is not initi-
ated, the porpoise will progress to z vio-
lent, unstable pictch osciltacion. The re-
peated heavy impacts of the aircraft on the
ruaway ubltimately will result in structural
damage co cthe landing gear and airframe.
Therefore, a proper landing attitude immedi-
ately prior to touchdown Ls 1imperative to
preclude the occurreace of a porpoise.

If you begin to porpoise, immediately posi-
tion the controls to establish a nose high
attitode sufficient to prevent the nose
wheel from contacting the runway. Maintain
this attitude and simultanerously advance
throttles to MILITARY. D20 not attempt to
counteract each bounce with opposite stick
movement; the combined reaction time of pilot
and aircraft is such that this control move-
ment will aggravate the nornoising action.
Repositioning and holding the controls
{restricting movement) will dampen out the
oscillatinmn. The addition of power will
increase control esffectiveness by increas-
ing airspeed and permit the aivcraft to
become safely airborne.

|WARNING|

If a go-around 1is initiated afcer
porpolsing, do not raise the landing
gear.,  Structural damage can occur
during porpoising and wmay prevent
the landing gear from beigg lowered
on cthe followiny landing attempt.

Note

Divectional control may be difficult
to maintain if uneven engine accel-
eration occurs when throttles are
advanced or when a crosswind exists.

GO AROUND/MISSED APPROACH

Make the decision to go-around or execute a
mLssed approach in a timely manner. |§4
touchdown 1is unavoidable, do not try to hold
the aircraft off the runway; continue to fly
the airerefc ro touchdown. £ a couchdown is
made, lower the nose slightly and accelerate
to takeoff airspeed, then establish takeoff
actitude and allonw Che aircrafc to fly off
the runwav.

1. Throttles - MILITARY.

2. Speed brake - IN.

3. Gear - UP at 100 KIAS (minumim) when
definitely airborne.

4, Landing lights - OFF/TAXI.

5. Flaps - UP acr 110 KIAS (minimum).

6. Engine instruments - CHECK.

TOUCH AND GO LANDINGS

perform che
then perform

To nake a4 touch-and-go landing,
desired approach and landing,
normal go-around procedures.
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Touch-and-go landings encompass all
aspects of :the landing and takeoff
procedures in a relative short time

span. Be coonstantly alert for pos-
sible aircraft malfunctions during
these two critical phases of flight.
Note

Directional countrol will be inore
difficult 1f wuneven engine accel-
eration occurs when the throttles
are advanced or when a crosswing
exists.

AFTER LANDING

*1. Cockpit loose items -~ CHECK SECURED (be-
fore opening canopy).

%2. Seat and canopy jettison T-handle safety

pins - INSTALL (optional).

Speed brake - CHECK IN.

IFF, VOR/ILS and DME - OFF.

Pitot heat - OFF.

Landing lights - AS REQUIRED.

Anti-collision beacons - AS REQUIRED,

Position lights - POS LT ONLY.

Flaps - UP.

|WARNING|

Do not move the canopy jettison
T-handle or the seat handgrips in
an effor: to imsert the pins.

O W~ OV W

Note

It is permissible to shut one engine
down to reduce taxi speed, thereby
reducing braking action and increas-
ing brake life. When an engine is
shut down, check the hydraulic pres-
sure for proper operation of che
hydraulic pump. 1f hydraulic pres-
sure is lost, stop aircraft on taxi-
way ox ramp, shut the other engine
down, and have gear safety pins
installed before aircraft is towed
to the parking area.

ENGINES SHUTDOWN

Before stopping the engines, allow exhaust
gas Ctemperature to stabilize and note any
signs of engine roughness, Be sure chocks

are in place before releasing brakes.

1. Fuel system - EMERGENCY,
2, Throttles - CUT-OFF.
3. Engine ice warning light - CHECK ON.

. Note

The engine ice warning light should
illuminate after placing the left
throttle to CUT-OFF and before the
left RPM reaches zero. Should the
light fail to illuminate, note this
on the AFTO Form 781,
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*4, Seat and canopy jettison T-handle safety
pins - CHECK [NSTALLED.
5. Canopy downlock handle - FORWARD
(locked) .,
6. UHF radio - OFF.
7. Interior and exterior lights - OFF, \
8. ARU 44A and ARU 422 (if installed) - CAGE
AND LOCK.
9. Trim - NEUTRAL.
10, TFuel boost pump - OFF.
11. 1Inverter - OFF.
12, Battery - OFF.
*13. Oxygen diluter - 100%. N—
14, Flight controls - LOCK.
15. Wheels - CHOCKED.
16. J~2 compass circuit breaker (if a:rcrafe
not modified with 500 vA inverters) -
OouT.
{CAUTION]
Before exizing the aireraft, eansure
the parachute gold ey is secured to
the parachute clip.
1. Gear safety pins, grounding wire and
pitot head cover - CHECK INSTALLED.
WARNING
Stand cle-r of tailpipes after en- \—
2ine shutdown, and at all times when
vapors exit from tailpipes. Danger
to personnel exists because of ex-
plosive qualities of fuel vapors.
|CAUTION] N
@® At some installations, it may be

necessary for the aircrew fto connect
agrounding wires. To prevent a dan-
gerous shock, ~onnect the grounding
wire to the ground rod vefore making
the connection to the aircvalt.
Reverse the order when removing
grounding wire.

Make appropriacte entries in Form 78l
covering any liwmits 1in che Flight
Manual that have been exceeded
during che flight. Entries austc
also b»e made when in the pilot's
judgement, the aircraft has been
exposed to unusual or excessive
operations sucnh 4s hard landings,
excessive Dbraking action during
aborted takeoffs, long taxi runs at
high speeds, etc.

STRANGE FIELD PROCEDURES

The following checklist provides guidance for
operation at fields that do not normally sup-

sort the alrcrafc.

Refer to Section VIL for canopy positiosns and
the use of dust shields for various climactice
conditions.



AFTER ENGINE SHUT DOWN (BEFORE
LEAVING AIRCRAFT)

1. 1Install DME dusc plug.
— 2. Canopy.

a. Insure transient alerc/maincenance
personnel are familiar with cauopy

operation.
3. Oil requirements.

AN a. Check o0il immediately after engine

shutdown. 1f nil level 1is at

below the 3/4 full mark on dipstick

(eighth ring below filler neck),

should be added as requived to fill
up to full mark on dipstick (firsc

ring below filler neck). Do
overrill.
~~
Note
® One quart of oil can be added when
the oil level s down to cne 3/4
mark on dipstick (eighth ring below
filler neck).
@® If engine has beea shutdown more
than ten minutes, run engine at 707%
RPM for =0 less than five minutes to
obtain true oll level reading; then
shut down engine and recheck oil
level.
TN
b, Typ

e:
MIL-L-7808 or NATO 0-148.
4, Fuel requirements.
a. Primary:
JP-4 (MIL-T-5624 or NATO F-40).
TN b. Alternate:
JP-8 (MIL-T-83133 or NATO F-34).
JP-5 (MIL-T-5624 or NATO F-44),

JET A.
I JET A-1 (NATO F-35).
JET B.
c. Emergency:
Aviation gasoline (NATO [-22)
5. Hydraulic fluid requirements:
a. Type:
MIL-H-5606 or NATO H-515.
MIL-H-83282 or NATO H-537.
b. Accumulator pressure:
600 25 psi,
6. Oxygen requirements.

a. Low Pressure system: 425 +25 PST.

b. Type: MIL-0-27210.

T.0. 1lT-378-1
BEFORE STARTING ENGINES

1. Auxiliary power unit (APU) requirements.

a. Power output: 28.5 0.5 volts DC.
300 amps (minimam).
b. APU cypes authorizel: check IFR

Supplement for APU typus meeting the
above requirements,

MINOR MAINTENANCE REQUIREMENTS

1. Landing gear.

a. FEmergency gear air bottle: service
with nitrogen (N2) or air. Pres-
sure: 2000 +250 PSI,

2. Tives.
a. Main tire pressure: 110 +5 PSIL.
b. Nose tire pressure: 50 15 PSI.

CHECKLIST

The normal abbreviated checklist {s contained
in T.0. 1T-378-1CL-1,

TAKEOFF AND LANDING DATA CARD

The takeoff and landing data card is included
in the Flight Crew Checklist. The takeoff
and landing information for the planned
mission should be entered on rhe data carxd
and used as a ready reference for ruoview
prior to takeoff and landing. A complete
sample problem of a mission, to familiarize
the pilot with the use of the charts and pro-
cedures to fill out the takeoff and landing
data card, is shown at che end of Appendix I,
Part VIIT, Planning the Mission.
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INTRODUCTION

This section includes procedures to be fol-
lowed to correct an emergency condition. The
procedures, if followed, will ingure safery
of the pilots and alreraft until a safe
landing is wmade or other appropriate action
is accomplished. Multiple  emergencies,
adverse weather, and other peculiar condi -
tions may rtequlre modification of these
procedures. Therefore, it is essential that
pilots decermine the correct course of action
by use of common sense and sound judgement.
Procedures appearing in BOLD F A C E capi-
tal lecters are consldered cricical action.
Procedures appearing in small letters are
congidered noncritical acction., Each is de-
fined as follows:

CRITICAL ACTI
A~ CTION

~~~

Those actions which musc be performed immedi-
ately 1if the emexgency is not to be aggra-
vated, and lnjury or damage are co be avoid~
ed. These cricical steps will be commiccted
CO memory.

Nose Compartment Door Opening

in Flight (High Airspeed) 3-10
Nose Compartment Door Opening
on Takeoff 3-10
Canopy Unlocked Durlng Fllghc . 3-10
Loss of Canopy in Fflight o .. 3-11
Runaway Trim . Lo 31
Exratic Trim Tab Fluccuatlon ... 3-11
EJECTION . . . . « . .+ .« . . .3-12
Ejeccion . . e T Vi
Low Altitude E)ectlon .. 3-12
Bailout if Seat Fails to hject .. 3-13
LANDING EMERGENCIES . 3-16
Landing with One Engine Inoperatlve . 3-16
SINGLE ENGINE GO-AROUND .. 3-16
Hydraulic Supply System Fallure . 3-16
Failure of Gear to Extend . 3-16
Landing Gear Emergency Extension 3-17
Landing with a Gear Malfunction . 3-17
Unsymmetrical Flap Condition . 3-18
Landing with a Flac Tire 3-18
Wheel Brake Failure . 3-18
MISCELLANEOUS EMERGENCIES 3-19
Float Switch Malfunction or Fuel
Boost Pump Warning Durlng Flight 3-19
High Fuel Flow . 3-19

Complece Electrical Fallure R 3-20

Generator Failure . 3-20
Inverter Failure S0 e w0320
High Loadmeter Reading . . .. 3-20
Zero/Negative Loadmeter Readxng .. 3-21
0il System Malfunccion . . 3-21
Oxygen System Emergency Operation 3-21

NONCRITICAL ACTION

Those actions which contribute to an orderly
sequence of events, improve the chances for
the emergency action to be successful, and
serve as 'clean-up" items.

To assist the pilot when an emergency occurs,
three basic rules are established which apply
to most emexgencies occurring while airborne.

1. MAINTAIN AIRCRAFT CONTROL.

2. Analyze the sjituacion and take proper
action,

3. Land as condicions

soon as permic.

Change 2 3-1
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T.0. 1T-37B-1

GROUND OPERATION EMERGENCIES

ENGINE FIRE OR OVERHEAT DURING GROUND
OPERATIONS (STEADY OR FLASHING LIGHT)

If a fire or overheat detect warning light
illuminaces during an engine starc, or if
there are visual indications of fiyre or over-
heat existing in the engine nacelles, proceed
as follows:

1. THROTTLES - CUT OFF.
2. FUEL SHUTOFF T-HANDLES - PULL

OFF.
3. Battery/APU - OFF.

EMERGENCY GROUND EGRESS

Cut-off che throttles and pull off che fuel
shutoff T-handles. Turn the battery switch
OFF and insert ejeccion seat safety pin be-
fore evacuating cthe aircraft., Normal elec-
trical canopy opening should be attempted
prior to using declutch, or jettisoning cthe
canopy- Varyiag circumstances will dictate
how much of the above action can be accom-
plished.

Follow an orderly sequence. To clear the
ejection seat: open the safety belc, clear
the shoulder straps from the parachuce har-
ness, and disconnect che oxygen hose and
radio cord, During ground egress when using
the survival kit, the fastest egress 1is
accomplished with the parachute and survival
kit on.

[
1
N

DEPARTING A PREPARED SURFACE

Any time che aircraft departs a prepared sur-
face, immediate engine shutdown is advisable.
The possibility of engine foreign object dam-
age 1s greater than the possibility of gear
collapse.

Refer to EMERGENCY GROUND EGRESS to abandon
the aircrafc.

USE OF CANOPY BREAKER TOOL

To break the canopy, grasp the canopy breaker
tool with both hands and with an arm-swinging
thrust using full body force, strike the can-
opy perpendicular to the surface. The blade
alignment will determine che direction of the
cracks. No sect pattern of blews is neces-
sary; normally, three or four blows will open
an adequate escape hole.

|WARNING|

The canopy breaker knife can cause
injury if <the curved edge of cthe
blade faces forward resulting in a

glancing rearward blow.
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TAKEOFF EMERGENCIES

ABORT

If an abort is necessary for
accomplish the following:

1. THROTTLES - IDLE/CUT OFF.

In case of fire or overheart indica-
tions, the malfunctioning engine
should be shut down by cutting off

N the throttle and pulling off the
fuel shutoff T-handle.

N

~

Note

Cut off both engines 1if

stopping
distance is marginal.

2. WHEEL BRAKES - AS REQUIRED

@® Avoid contacting ralsed barriers.

The barrier webbing can entangle cthe

~~ canopy, possibly causing pilot
lojury if the canopy 1is open, or

jamming the canopy if it is closed.

®To afford protection against explo-
sion, heat ov fire, the canopy
should be retained. The pilot may
clear the aircraft by use of elec-
trical canopy opening, canopy
decluteh, canopy breaker tool, or
canopy jettison T-handle. Canopy
declutch or breaker tool should be

—~ used if strong fuel fumes ave pre-
sent.

N

Note
In the event of imminent
with an obstruction or raised
barrier during landing or ctakeoff
roll or other ground operations, the
aircraft is capable of extrenely
short radius turns even at fairly
high speeds with nosewheel steering
and differential braking. However,
nosewheel steering {is not available
with both engines inoperative.

contact

" LANDING GEAR EMERGENCY RETRACTION

If it is necessary cto retract the landing
gear while the aircraft is on the ground,
depress and hold the override switch, then

/—\raise the gear handle (figure 3-1).

{CAUTION]

Do not use rhe override switch to
retract fully excended gear in
~ flight.

any reason,

Note

The landing gear will retract oaly
if hydraulic pressure and elec-
trical power are available.

If the nose gear torque link is broken, the
gear handle will not raise normally. Subse-
quent use of the override switch to effect
retraction may cause cthe nosewheel to bind in
the wheel well if the nosewheel 1is cocked.
The pilot should attempt to determine the
condicion of the nosewheel prior to landing.

TWO ENGINE FAILURE (LOW ALTITUDE)

If both engines fail ac low altitude or imme-
diately after becoming airborne and alcitude
precludes abovting, air starting, or eject-
ing, land straight ahead, turning dnly as
necessary to avoid obstructions.

1. GLIDE - 100 KIAS MINIMUM.
2, GEAR - DOWN.
3. THROTTLES - CUY OFF.

|WARNINGI

To afford protection against explo-
sion, heat or fire, the canopy
should be retained.

LANDING GEAR
EMERGENCY OVERRIDE
SWITCH-

g
) DEPRESS and hold

override switch

B2 RAISE
landing gear handle

Figure 3-1

Change 2 3-3

T.0. 1T-37B-1

IIIIIIIIIIIIIIIIIIIIIIIIII/

&

ANV VNNWN NN NN WTNWRNTERYRYRYYNRNN N



N

S\ NNNuaNNARN YN T IW IS Y2 I I\ Y Y Y 1Y YR Y 2N YN N

A\ N

T.0. 1T-378-1
FLIGHT CHARACTERISTICS UNDER PARTIAL
POWER CONDITIONS

Single engine operation in this aircraft ia-
troduces yaw and out-of-crim effect, however
flight contxrols provide adequate directional
control during single engine operation. Rud-
der trim may not be adequate to relieve all
rudder force required to maintain wings-level
constant-~heading flight,

(WARNING) '

® The aircraft will not accelerate or
climb during single engine operation
until the flaps are retracted to 5071
or less.

® Flaps
flying
loss

may be raised to 507 at any
airspeed with very little
of 1ift and a large reduction

in drag. Any time a single engine
sltuation is encountered (engine
failure on takeoff) or ancicipaced

(engine fire or overheat on takeoff)
with full flaps extended, f£flaps
should be raised to 507 immediately.

® Flaps shculd not be lowered to 50%
once flying alrspeed has been zat-
tained. Lowering 507 flaps decreas-
es stall speed, but a significant
increase in thrust 1is required.

® Ic is possible for the thrust atten-
pators to fail in the extended posi-
cion whether or not hydraulic and/or
electrical power is available, 1Ini-
cially, this malfunction may be dif-
ficult to detect, However, you will

notice a significant lack of alr-
craft acceleration as power 1is sap~
plied, especially during craffic

pattern operations. You can expect
toc lose approximately 39 to 44%
thrust under standard day conditions.

This loss 1s less severe than cthat
experienced durinf single engine
failure, and is well within che safe

flight capabilicy of che aircrafrc,
If you suspect chrust attenuator
failure and it is too late to abort,
ensure the throttles arxe at mili-
tary, the speed brake is IN and con-
tinue to take off using the proce-
dures for ONE ENGINE FAILURE, FIRE
OR OVERNEAT DURING TAKEQOFF (AFTER
AIRBORNE) .

Note

® Recracting the landing gear will in-
crease the rate-of-climd approxi-
mately 150 feet per minute.

@® Single engine cliwb speed for best
angle of climb - 125 KIAS.

® Single engine climb speed for best
crate-of-climb 1is 160 KIAS at sea
level., (Minus 1 knot per 1000 feec.)

3-4 Change 2
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LANDING GEAR DOWN
WING FLAPS 50% OB LESS

Aircraft will neither ¢limb nor
accelerate with wing tlaps fult
down

Figure 3-2

ONE ENGINE FAILURE, FIRE OR OVERHEAT
DURING TAKEOFF (AFTER AIRBORNE)

If an engine fails immediately after takeoff,
the decision to continue depends upon air-
speed, altitude and length of runway remain-
ing. If the decision is made cto abort, check
landing gear down, land the aircraft and fol-
low ABORT procedures.

Adequate performance and controllabilicy
exist o accelerate durin single-engine
operation between 90 and 100 KIAS. If che
decision is made to continue, ralse the geax
and flaps as soon as possible after reaching
a safe alcicude and airspeed. Rate-of-climb
with one englne inoperative will be slower,
depending on such conditions as air density,
gross weight, and configuration.

|WARNING|

When  operating at high gross
weights, and/or high density alti-
tudes, (6000 feec), continued take-

off on one engine may be ilmpossible.
If conditions permit a continued takeoff,
proceed as follows:

1. FLAPS - 50%.
2. GEAR - UP.
3. FLAPS UP - (100 KIAS MINIMUM).

Maintain A climb and accelerate to 125
KIAS. 1f an engine fire or overheat
exists, proceed with Fire or Overheat
Procedures.

4. Attempt airstart at safe altitude 1if

warranted .
If an airstart attempt is unwaxranted:
Throttle (Dead Engine) - CUT-OFF.

OSSP IS I ISP
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T.0. 1T-378-1

INFLIGHT EMERGENCIES

ENGINE FAILURE

Engine failure can be detected by a sudden
decrease in engine exhaust gas temperature
accompanied by a loss of thrusc. Fluctuating
RPM, fuel flow and cxhaust gas temperature
indicate erratic fuel £flow to the engine
which often precedes engine failure. When
time and alrcitude permit, =2irstarts can be
successfully accomplished providing fuel
supply to the engines is sufficient for anvc-
mal operation, and 0o mechanical defects
exist which make normal operation hazardous.

ONE ENGINE FAILURE DURING FLIGHT

I[f an engine fails im flight, try to deter-
mine cause of failure before attempting to
restart the engine and continue as follows:

1 Throttle (dDead Engine) - CUT-OFF.
2. Speed brake, gear and flaps - UP.
3, Airstarc - ATTEMPT (Lf warranted).

If airstart attempt is unsuccessful or inad-
visable, refer to Appendix I for single en-
zine performance daca.

TWO ENGINE FAILURE DURING FLIGHT

IWARNINGI

If double engine fatlure is experi-
enced at or below 2000 feet AGL,
immediate ejection 1is advisable,.

Note

[f double engine failure occurs at
low altitude, the aircrafr should be

zooned (1 airspeed permics) to
better position the alrcrafrc for
ejection.

1. Glide - 125 KIAS.

2. Throtrles - CUT-0OFF.

3. Speed brake, gear and flaps - UP.

4. Airstarc - ATTEMPT (if warranted).

1f an airstart is unwarranted, rafer to the
Ejeccion or Forced Landing procedures.

ENGINE FIRE AND OVERHEAT

A steady red light in the center of either
fuel shutoff T-handle indicates fire foxward
of the fireseal in the corvesponding engine.
A flashing red light in rthe center of either
fuel shutoff T-handle indicates an overheat
or fire condition aft of the fireseal in the
corresponding engine.

|WARNING|

Should an overheat light accompanied

by smoke in rthe cockpit occur in
flight, 1immediate engine shutdown
within the constraints of safe
single engine flight 1is recommended.

Note

@®Fire or overheat is usually accon-
panied by one or more of the follow-
ing indications: Fluctuacting fuel
flow, excessive exhaust gas tempera-
ture, visual 1indications such as
smoxe in the cockpit or smuke trail-
ing behind the aircraft, erratic
engine operation, ot roughness, If
the aircrafr is being flown solo,
the mirvor on the righs side can be
gsed as an aid in detectlag smoke
from the right enpine. Any time the
warning lights 1Llliuminate, attempt
to verify the condition by other
indications before abandoning che
aivevafr.

structiaral failure of the
englne may prodoce nolse and heavy
vibrations in addition ro fire and
overheat indications.

@Incernal

ENGINE FIRE DURING FLIGHT (AFFECTED
ENGINE)

I1f a fire detect warning lighc
during flight, proceed as follows:

1. FUEL SHUTOFF T-HANDLE- PULL-OFF.

IWARNINGI

After the fuel shutoff T-handle is
pulled, an immediate drop in fuel
flow to 100 PPH (minimum veading) is
an indication the fuel shucoff valve
has overated. Fallure to zet indi-
cations that the fuel shutoff valve
has closed could indicate a conrinu-
ing source of fuel to feed a fire
even after the engine 1is shut down
with the throttle.

iltuminates

2. THROTTLE - CUT-OFF.

1f the warning light goes out and no evidence
of fire exists, proceed to rhe nearest base
and land as soon as conditions permic., Do
not attenpt a restart. After engline sbut-
down, attempt to verify the presence of fire
by checking for other indications such as
smoke in cockpir, nacelle smoke or smoke
trailing behind the aircrafc or verification
from ground to another alrcraft, TIf correc-

tive action has not extinguished the fire,
EJECT.
[WARNING l
1f che fuel shutoff wvalve has

remained open, check the fuel shut-
off circuit breaker in and reset 1if
necessary.,

3. Fire c¢lrcuit - TRST.

(=)
'
w
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Note

If ¢he fire detect warning light
goes out after remedial action,
actuate cthe cest circuit to decer-

mine 1if the c¢ircuit is scill func-
tional. If the ecircuit fails to
illuminacte the 1ight, continue to

investigate for actual fire.

4. Cockpit air lever - AS REQUIRED.

OVERHEAT WARNING DURING FLIGHT
(AFFECTED ENGINE)

1f an overheat warning light illuminates dur-
ing flight, proceed as follows:

1. THROTTLE - RETARD.

If che 1light goes out and no evidence of
fire/overheat exists, proceed on reduced
power and land as soon as conditions permit,
If che overheat light does not go out, shut
down affected engine as follows:

2. FUEL SHUTOFF T-HANDLE - PULL-OFF.
3. THROTTLE - CUT-OFF.

|WARNING|

If the warning light stops flashiang,
indicating the overheat condition
has been alleviated, land as soon as
conditions permit. 1f the warning
light continues to flagsh afcer
engine shutdown, indicating possible
fire rather than overheat, proceed
as stated 1in the procedure for
Engine Fire During Flight.

4. Overheat circuit - TEST.

Note
If the overheat warning light goes
out after remedial action, accuate

the test circuit to determine if the
circuit is still functional. If cthe
¢ireuic fails to illuminate che
light, continue to investigate for
actual fire.

5. Cockpit air lever - AS REQUIRED.
FUSELAGE, WING, OR ELECTRICAL FIRE

If fuselage, wing or electrical fire occurs,
turn off the battery and generators. If fire
continues out of control, eject if conditions
permit. If ejection is impossible, land as
soon as conditions permit.

SMOKE AND FUME ELIMINATION

|WARNINGI

All odors not identifiable by flight
crew shall be considered coxic.
Immediately iniciate SMOKE AND FUME

ELIMINATION procedures and land as
soon as conditions permit. Do not
takeoff when unidentified odors are
detected.

3-6 Change 1
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In che event smoke or fumes enter the cockpit
during flight, proceed as follows:

OXYGEN - 100%.

1.
2. Cockpict air - VENT.

3. Check for fire.

4, Battery and generators - OFF.

Note

@®Turn both the battery and generator
switches OFF uncil it is determined
that the smoke is not caused by a
short in the electrical system.

@®If battery and generators must be
left off and lnscrument flying must
be continued, switch co sparxe in-
verter.

5. Canopy jettison T-handle - PULL (if
necessary).

It may be necessary to jettison the canopy if
the smoke and fumes are severe and extended
flight is required.

[CAUTION}

Smoke may be encouncered in the
cockpit after negative "G" flights
due to oil loss from che engines. A
landing should be made as soon as
conditions pexrmit in order to check
the oil 1level and identify the
source of the smoke,

ENGINE RESTART DURING FLIGHT

All airscart attempts should be mwade at an
altitude of 20,000 feet or below.

|CAUTION]

Prior to attempting an airstart,
observe ctachometer for engine wind-
milling. If there is no indication
of windmilling, the engine may have
seized and no attempt should be made

to resCart until a windmilling
indication 18 noted.
1. Throttle (Dead Engine) - CUT-OFF.
Note
Use instructor's throttles when

attempting a restart 1in order Co

have cuc-off feature available.

Fuel shutoff T-handle - PUSH ON,
Fuel system - EMERGENCY.

Fuel boost pump - ON.

Inverter - MAIN or SPARE.
Battery - ON,

Circuit breakers - CHECK IN.
Cockpit air - VENT,

(s NN - RV N Y PLY S §
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9. Throcctle - IDLE.
Note

@®If flame out resulted from throttle
linkage slip, it may be necessary to
advance the Cthrottle beyond idle to
effect a restart,

@A scart may not occur immediately.
RPM may drop as low as 127 before
signs of a start are observed.

10. Starter and ignition - GND - ON and hold
simultaneously. If RPM is above 30%,
allow cthe engine to windmill below 307
before attempting restart.

11. Exhaust gas temperature - MONITOR. The
first indication of a starc is a rise in
the exhaust gas temperature.

12. Starter and ignition - Release ac 307
RPM.

13. Engine inscruments - CHECK.

{CAUTION}

If an endine has flamed out when the
throttle was vreduced to IDLE, or if
you suspect a throttle linkage prob-
lem, avoid retarding the throttle to
IDLE during subsequent power adjust-
ments of the affected engine,

If starting attempt was unsuccessful:

14. Ffleccrical load - REDUCE.
15, Artempt another start if warranted.

EMERGENCY AIRSTART

1f time and/or conditions do not permit the
use of procedures described in ENGINE RESTART
DURING FLIGHT, proceed as Eollows:

MAXIMUM GLIDE DISTANCES
(both engines windmilling)

EALTITUDE — FEET

FOR EVERY 5000 FEET Of ALTITUDBE,
GLIOE DISTANCE IS APPROXIMATELY
11 NAUTICAL MILES

T.0. 1T-378-1

1. STARTER - AlIR.
2. FUEL SYSTEM - EMERGENCY.

Leave fuel system in emergency for re-
mainder of flight.

If RPM drops below 16%.

3. STARTER AND IGNITION - GND - ON AND
HOLD UNTIL 30% RPM.

|WARNINGI

Throttle(s) must be out of cutoff to
accomplish an airscarc.

EJECTION VS FORCED LANDING

Normally, ejection 1is che best course of
action if both engines flameoutr (windmilling
or frozen), or positive control of the air-
craft cannot be maintained. Because of the
many variables encountered, che final deci-

sion to attempt a flameout landing or to
eject must remain with the pilot. It is
impossible ro esctablish a predctermined set

of rules and inscructions which would provide
a ready-made decision applicable to all emer-
gencies of cthis nature. The basic conditions
listed below, combined with che pilot's
analysis of the condition of the aircraft,
type of emergency, and his proficiency are of
prime importance in determining whecher to
attempt a flameout landing or to ejecct.

These variables make a quick and accurace
decision difficult. 1If the decision is made
to eject, attempt to turn the aixcraft toward
an area where injury or damage to pexsons or
property on the ground or water is leasc
likely to occur. Before a decision 1is made
to attempt a flameoutr landing, the following
basic conditions should exist.

BESTY
GLIDE SPEED

KIAS
I

FOR MAXIMUM GLIDE DISTANCE.
KEEP GEAR FLAPS AND SPEED
B8RAKE RETRACTED.

55

NAUTICAL MILES (NO WIND)

Figure 3-3
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a. Flameour landing should only be attempt-
ed by pilots who have satisfactorily
completed simulated flameout approaches
in the aircraft.

Flameout landing should only be attempt-
ed on a2 prepared or designated suitable
surfacce,

Approaches to the runway should be clear
and should not present a problem during
flameout approach.

o

n

Note

No attempt should be made to land a
flamed out aircraft at any field
where approaches are over heavily
populared areas.

d. Weather and terrain conditions must be
favorable. Cloud cover, wvisibilicy,
turbulence, surface winds, etc., must
not impede a proper flameout landing
pattexn.

Notre

Do not attempt night flameout land-
ings or flameout landings under poor
lighting conditions, such as at dusk
or dawm.

Flameout landings should only be at-
tempted when either a satisfactory "High
Key'" or "Low Key' position can be
achieved.

If at any time during the flamout ap-
proach conditions do not appear ideal
for successful completion of the land-
ing, ejecr. EJECT no 1lower cthan 2000
feet above the terrain,

th

AIRSTART ATTEMPTS DURING FLAMEOUT
LANDING PATTERRN

In the event of a double engine flameout:

Y

Attempt to complete all airstarc efforts
before high key is reached so that full
attention may be devoted to accomplish-
ing a successful flameout landing.
If circumstances preclude airstart ac-
tempts prior to high key, furcher air-
starts may be attempted but primary
attention should be devoted to proper
execution of the flameout landing.

o

FORCED LANDING (NO POWER)

If both engines flameout during £light and
airsctarcs are unsuccessful or inadvisable
and the pilot does not elect to eject, che
following should be accomplished. See figure
3-3, Maximum Glide Distances and figure 3-4,
Typical Forced Landing Pattern.

1. Establish glide - 125 KIAS.

The landing gear, wing flaps and
speed brake may be raised, if neces-
sary, to incrxease maximum glide dis-
tance.

/
/
/
/
/
/
/
/
/
/
/
/
/.
/
/
/
/
/
/
/
/
/
/
/
’
/

3-8 Change 2
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Gear - DOWN.
The landing gear should be lowered
over the field or at high key. Air-
speed 120 KIAS after landing gear is
down.

Note

@®Emergency landings shall be made
with any landing gear extended. This
also applies to overshooting or un-
dershooting prepared runways when
touchdowns cannot be avoided.

@®For a simulated forced landing, low-
ex speed brake and adjust cthrottles
to 657 RPM. When landing gear is
lowered, readjust throtcles co 557
RPM.

Throtcles - CUT-OFF.

Fuel Shutoff T-handles -  PULL-OFF.
Zero delay lanyard - CONNECTED.

Helmet visor(s) - DOWN.

Shoulder harness - LOCK.

Battery and generators - OFF.

|WARNINGI

To afford protection against explo-
sion, heat, or fire, the canopy
should be recained.

Note

@® Direccional concrol must be main-
cained by use of wheel brakes, as
nosewheel steering will noc be
available with both engines inopera-
tive.

@® The forced landing pactern should pe
planned as a no-flap pattern, as
hydraulic pressure may not be avail-
able to lower flaps. To prevent
landing long, if the engines are not
seized, flaps wmay be lowered by
wotoring an engine with the starter
switch and increasing hydraulic
pressure.

@An airspeed of 120 KIAS during the
forcaed landing pattern provides the
optimum maneuvering glide speed for
that confiquration.

@®The base key position can be adjust-
ed to compensate for excess altitude
in the ©pacttern. 1f additional
altitude must be lostc, a slip 1is
recommended. Full rudder deflection
may be used.




VS T T IVIV VIV IV I VIV I TV IV S S

T.0. 1T-378-1 ‘
/
TN ‘
—~~
Landing ¢
GLIDE TO FIELD AT 125 KIAS ‘
GEAR — DOWN WHEN OVER FIELD ‘
e = '
N ‘
HIGH KEY GEAR DOWN
, . 120 KIAS
LOW KEY 120 KIAS = (Approximately 250(_)-3000 ‘
(Approximately 1500-2000 { feet above terrain)
TN feet above terrain) ‘
ss
& r 2L A
b ~""'!m-u ‘“';'tx il '
. e “'
@ - . ~t " : -“_;‘ %
—~ 4 o B e 0 ‘
. e — _ =
. Y T s
M vf‘“"ﬁf ; ‘
BASE KEY 120 KlAS i h ‘
(Approximately 800-1000
feet above terrain) oo '
' FINAL APPROACH
- . 120KIAS , '
NOTE >l
N o PLAY FINAL TURN TO ACCOMPLISH TOUCHDOWN f"”"#’ ‘
AT ONE THIRD POINT ON RUNWAY.
o WHEN GEAR WILL NOT EXTEND 7 ‘
AND LOCK WITH NORMAL SYSTEM USE
EMERGENCY SYSTEM. ‘
- B i
Figure 3-4 ‘
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MAGE 1. TImmediately slow t£o and maintain an air-
) speed at which the door will remain
in flight, the clased.
r 1 ¢ the air-
If aireraf:z is
WS

[CAUTioN

If nose compartment door opens at
high airspeed, severe buffeting and

) structural damage may occur. The
3 to de- aircraft speed should be reduced as
o rapidly as possible without pulling N
; G's as an increased angle of attack
gL if signi- will cause the door to open wider,
is located
2, Avold any abrupt change i1n pitch atcti-
tude,
I agency of in- 3. Fly a straight-in, full flap approach
5 ) maintaining 20-30 KIAS above normal
» above terxrain (if tinal approach speed.
) le alrspeed.
; and deter- Experience indicates that the door will prob-
£§ » aft becomes ably begia to open at 120 to 130 KIAS as
. I m controlla- airspeed is decreased and will be fully open

'ﬁ . Gy TR at 90 KIAS.

Fly the aircraft down very close to the run-

ﬁg Note way. Do not attempt to spike the aircraft on

- the runway and do not allow the aircraft to

i a8 lcult o balloon. Plan to touchdown 4t no more than
, lower 105 KIAS.

NOSE COMPARTMENT DOOR OPENING ON
difficult to control TAKEOFF
uil £ ), fly a no
. __Abandon the air- Tf the nose compartment door opens on take-
cult to control of £, abort if sufficient runway remains. If

um control- that will keep the door closed and land as
ichever 1s soon as conditions permit using procedures
and landing ap- described above,

t-in ap-
and plan CAMNOPY UNLOCKED DURRING FLIGHT

minimum

L not begin to If the canopy-not-locked warning light 1llu-
:h ed until the minates, or 1ir 1s obvious the canopy is not
runway thres- properly locked during flight, proceed as
to the runway. follows:
e airspeed for touch-
(full flaps), 130 KIAS 1. Slow to 100 KIAS while avoiding abrupt

pitch changes.

RTMENT DOOR OP e
AIRSPEED) e [CXUTION|
Speed brake should not be lowered to
reduce airspeed. Retard throttles

ched o Lmpr oy slowly to reduce airspeed without
r i1s relat making abrupt pitch changes.

curred at

‘“ h low and high 2. External canopy circuit switch - EXTERNAL.

lso occurred dur- hccess co this switch in flight is

S i It a through the zippered opening for che
air- canopy declutech T-handle. ~

<4
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takeoff is continued, maintain an airspeed



3. Make a scraight-in approach
100 KIAS) using shallow turns.
flying over populated areas.

{CAUTION]}

(maintain
Avoid

Do not touch canopy downlock handle

until landing roll 1is complete.
Note

During flight, the internal canopy

control switch is inoperactive. After

landing 1s complete, <che external
canopy circuit switch must e posi-
tioned to INTERNAL <o open rhe
canopy.

LOSS OF CANOPY IN FLIGHT

Make a straight-in approach maintaining a
minimum of 110 KIAS on final approach.

RUNAWAY TRIM

The design of the aircrafr is such that nose
down stick forces may increase as airspeed
increascs at nose down trim settings. These
nose down forces may become extreme at high
airspeeds and the only way to bring these
forces under control is by reducing airspeed
or retrimming. Runaway trim can be the re-
sult of a malfunction or inadvertent applica-
tion by a crew member. When experiencing any
abnormal control scick forces, assume runaway
trim and proceed as follows:

AV &Y A A A & &N &=

T.0. 1T-37B-1

1. Airspeed - 110 to 150 KIAS.

2. Wich the aireraft under control, attempt
to trim the aircraft by using both trim
buctons in turn.

WARNING)

At speeds above 275 KIAS full nose
down trim results in extremely heavy
stick forces. Immediate reduction
of airspeed 1is required to assure
airerafr control.

Note

If the nose has pitched
steep attitude, add power
the aircrafc into a banked
to bring the aircraft back
flight.

up to a
and roll
atticude
to level

3. If trim continues to runaway after re-
trimming, pull both ctrim circuit break-
ers when near neutral.

4., Land as soon as conditions permit using
a straight-in approach.

ERRATIC TRIM TAB FLUCTUATION

If the triam tab fluctuates from stop to stop,
accomplish the procedure for runaway trim and
attempt Gto turn off battery and generator
switches at a position as near neutral trim
as possible. After the aircraftc 1is under
control, pull the &trim circuit breakers and
turn battery and generator switches back on.
Land as soon as conditions permit using a
straight-in approach,

3-11

f
/
g

:
‘
/
(
g
¢
¢
%
‘
/
/
/
/
4
/
4

'O SOOI T IO ELELE LI TS



K\ NN N NN NN\ " """ """ u22Y

T.0. 1T-378-1

s s &N sz &

oz A & &

EJECTION

EJECTION

The ejection seat escape system is designed
to provide escape during level flight from
100 feet to maximum flight altitude and from
120 KIAS to 425 KIAS. However, many vari-
ables can reduce your chances for survival
and most are cumulative. They include alti-
tude, airspeed, pitch and dive angles, sink
racte, ''g'' loads, human reaction times, etc.
In mosct situations, ejection at higher alti-
tudes (approximately 10,000 feet AGL) at re-
duced airspeeds compensates for these vari-
ables and allows more time for ejection dif-
ficulties.

Your chances
ejecc above

for survival are better if you
2000 feet AGL while flying
straight and level at a low airspeed. When
the aircraft is controllable a2t higher alci-
tudes, trade excess airspeed and excess alci-
tude for time to accomplish before ejection
procedures.

Under level flight conditions, eject at least
2000 feert AGL whenever possible.

If you anticipate ejection at more than 2000
feet AGL in a controlled condition, discon-
nect the zero-delay lanyard to reduce chances
of seat-chute-man involvement. Once the
decision is made to eject, do not attempt to
connect che =zerc-delay lanyard. The time
lost in counecting 1s greater than any ad-
vantages which may be gained.

Under wuncontrollable condicions, ejecc at
least 10,000 feet AGL whenever possible, 1If
the aircrafc becomes unconctrollable below
10,000 feert AGL, ejecc immediately, since any
delay reduces your chances for successful
ejection,

At high alcitudes, setr up a speed and con-
figuration to obtain maximum glide distance.

|WARNING|

@ Minimum ejection altitudes are
dependent upon dive angle, airspeed,
and bank angle. Recowmmended mini-
mums are 10,000 feet AGL if out of

control and 2000 feer AGL in
straight and level controlled
flight.

@®Actempt ro slow the aircraft as much
as praccical prior to ejecting by
trading airsveed for altitude. If
the aircraft is not controllable,
ejection must be accomplished at
whatever airspeed exists.

3-12
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|WARNING|

@Do not delay ejection below 2000
feet above the terrain 1in futile
attenpts co start the engines or for
octher reasons that may comuit you ro
an unsafe ejection. Accident sta-
tistics clearly show a progressive
decrease in successful ejections as
altitude decreases below 2000 feer
above the cerrain,

@®The automatic safety belt must noc
be opened manually before ejection,
regardless of altitude. 1f the
safety belt is opened manually, the
automatic opening feature of the
parachute 1s eliminated and seat
separation may be too rapid at high
speeds.

LOW ALTITUDE EJECTION

During any low altitude ejeccion, the chances
for successful ejection can be greatly in-
creased by zooming the aircraft (if airspeed

permits) to establish a positive ejection
vector. Eject while the aircrafec is in a
wings level c¢limb. This will result in a

more nearly vertical ctrajectory for the seat
and crew member thus providing more altitude
and time for seat separation and parachute
deploywent.

Emergency Minimum Ejection Altitudes

The following is based on straight and level
flight at 120 KIAS or %bove.

WARNINGI

A minimum airspeed of 120 KIAS is
extremely critical, during emergency
low altitude ejections, to ensure
rapid parachute opening.

1, Wich F-1B Timer (1 Second Parachuce)

200 Feet
2. With Zero Delay Lanyard Connected to

Pavachuce Ripcord Handle (0 Second
Parachuce)

100 Feet

|WARNING|

The emexrgency nminimum ejection
alticudes are given only to show

that low altitude ejection can be
accomplished in case of an emergency
which would require lamediace ejec-
tion. It must not be used us a
basis for delaying ejection when
above 2000 feec.

A & & &
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BAILOUT IF SEAT FAILS TO EJECT 4, If aircraft is controllable, trim full
nose down and apply back pressure to

If seat fails to eject when the triggers are attain a nose-high attitude.

squeezed, a manual bailout will be required. 5. Abruptly release stick and push free.

Proceed as follows: 6. 1f aircraft is not controllable, bailout

by diving over the trailing edge of the

1. Reduce airspeed as wmuch as practical. wing.
2. Release safery belc, shoulder harness, 7. a. 1If above 14,000 feet, pull che
radio and oxygen connections. ) parachute arming lanyard knob.
3. Jettison canopy. b. 1If below 14,000 feet, pull parachute
rip cord.

w
]
—
w
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’ BEFORE EJECTION IF TIME AND CONDITIONS
’ PERMIT

1. fura IF¥ rto EMERGENCY.

2. MNotify appropriate ground agency of
ejection (include type of aircrafr, num-
ber of occupants, location and alcitude).

3. Scow all loose equipment.

4, Disconnect 2ero-delay ltanyard, lower hel-
met visor(s) and tighcen oxygen mask and
chin strap securely.

5. Turn airecraft toward uninhabited area.

6. Actuate emergency oxygen cylinder (high
alecitude 1f inscalled

7. Attain proper airspced, altitude and

’ attitude.

’ Note
1f zoouing the aircraft, apply crim
to prevent pitch down when the
control stick is released for ejec-
tion.

’ 8. Disconnect oxygen hose and radio cord.

’ EJECTION

’ 1. HANDGRIPS - RAISE

/ |WARNING|
Sit erect, head firmly against head-
rest, feet back. N—

" 2. TRIGGERS - SQUEEZE.

’ IWARNINGI
Both rtriggers should be squeezed
simultaneously when possible. If
only one trigger is squeezed, the
fingers of the opposite hand must
not be between the handgrip and the
trigger as the seat may not fire.

’ AFTER EJECTION

1. Safety belt - Actcempt to open manually.

2. Separace from seat.

A derermined effort must be made co sep-
arate from seat co obtain full parachute
deployment at maximum rerrain clearance.
This 1is extremely Ilaportant for low
alrtitude ejectinns.

3. If safety belc 1is opened manually -
(Immediately pull parachute arming lan-
yard (arming ball) if above 14,000 feet
or the ripcnrd handle if below 14,000
feer.

’ Figure 3-5 (Sheet 1 of 2) N—
’ 3-14  Change 1
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EJECTION CAPABILITIES

T.0.

1T-378-1

~
N WARNlNGI
® THE MINIMUM EJECTION ALTITUDES DEPICTED ARE COMPUTED EJECTION ALTITUDES WHICH SHOULD GIVE A FULL
CHUTE 50 FEET ABOVE THE GROUND. THE FIGURES REFLECT THE MINIMUM AIRCRAFT ALTITUDE REQUIRED TO
COMPLETE THE EJECTION SEQUENCE, AND INCLUDE THE FOLLOWING FACTORS: (1) 4 SECONDS TO MAKE THE DE-
CISION TO EJECT: (2) 3 SECOND REACTION TIME TO RAISE HANDGRIPS (FIRST CREWMEMBER): (3) 1 SECOND DELAY
— YO PERMIT DEPARTURE OF FIRST SEAT AND REACTION TIME TO SQUEEZE TRIGGERS (SECOND CREWMEMBER)
AND: (4) 1000 FEET ALTIMETER LAG FOR SPIN AND DIVE CONDITIONS.
@ OTHER HUMAN DELAYS, ALTIMETER LAGS OR SYSTEM MALFUNCTIONS ARE NOT CONSIDERED. ADDITIONAL
DELAYS WILL TAKE SEVERAL CRITICAL SECONDS AND WILL SIGNIFICANTLY RAISE THE MINIMUM ALTITUDE RE-
QUIRED FOR SAFE EJECTION.
@ DO NOT DELAY EJECTION TO MEET THESE CAPABILITIES AS EVERYTHING MUST FUNCTION PERFECTLY TO MEET
THESE FIGURES.
@ RECOMMENDED MINIMUM EJECTION ALTITUDES ARE 10,000 FEET AGL (F UNCONTROLLED AND 2000 FEET AGL IN
STRAIGHT AND LEVEL CONTROLLED FLIGHT.
N
FLIGHT BANK AIRSPEED SINK MINIMUM
CONDITION PITCH ANGLE (KIAS) RATE EJECTION ALTITUDE
(FPM) (FEET)
INVERTED
N ACCELERATED SPIN .70 © 0° 100 15,585 4200
NORMAL ERECT SPIN 45 ° 0o 30 10,417 3400
DIVE .60 © 0° 350 30,500 6800
~~
DIVE .30 ° 0° 350 17,730 4400
*FLAMEOUT GLIDE 40 0° 125 885 300
“FINAL TURN 80 35 110 1560 500
-FINAL .5 © 0° 100 885 300
“ZERO DELAY LANYARD CONNECTED
-~
/-\
Figure 3-5 (Sheet 2 of 2)
Change 1 3-15
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LANDING EMERGENCIES

LANDING WITH ONE ENGINE INOPERATIVE

Single engine landings can be made using pro-
cedures similar to those used for two engine
operation. Try to make ¢the first attempt
successful, since recovery from an aborted
landing with single engine power requires
more time and distance. Turas should be more
shallow than normal. Fly the normal overhead
pattern but use 507 flaps. The speed brake
should not be used until on final approach
and landing 1is assured. Fly che fineal
approach at 110 KIAS. Full flaps may be used
once landing is assured cto prevent landing
long.

If gusty wind conditions are encountered,
follow normal single engine procedures,
except, maintain 120 KIAS in cthe final turn
and on final. 1If crosswinds require using no
flaps, maintain 120 KIAS in the final turn
and on final. Refer to Section II for
crosswind landing touchdowa procedures.

IWARNINGI

When landing with one engine inop-
erative, the cime for actuating of
hydraulic components will be notice-
ably longer.

{CAUTION}

If porpoising occurs upon touchdown,
do not increase power on good
engine; the unequal thrust will make
directional control difficule.
Position and hold controls to estab-
lish normal landing attitude. Do
not atteapt to counteract each
bounce with opposite stick movement.

SINGLE ENGINE GO-AROUND

|WARNING|

® The chances for a successful single
engine go-around avre greatly in-
creased 1f an early decision is made
to go-around.

@®High gross weight coupled with high
density alcitude ieay make a singile
engine go-around impossible.

1. THROTTLE - MILITARY.
2. SPEED BRAKE - IN,

WARNING'

brake

The speed must be retracted.

3-16 Change 2

3. FLAPS - 50%.

|WARNINGI

Go-around with full flaps 1is not
possible.
4. GEAR - UP.
Raise the landing gear only after
you ascertain that touchdown will

not occur.
5. FLAPS - UP (100 KIAS MINIMUM).

HYDRAULIC SUPPLY SYSTEM FAILURE

Hydraulic system failure will be indicated by
a loss of pressure on the hydraulic pressure
indicator. If you detect hydrauvlic system
failure during flight, land as soon as
conditions permit.

With complece hydraulic failure, che flaps,
speed brake, spoilers, thrust attenuators and
nosewheel steering will be 1inoperacive.
You will have to use the landing gear emer-
gency extension system to lower the landing
gear.

FAILURE OF GEAR TO EXTEND

Note

® An unsafe geaxr indication may be an
actual gear malfunction or a system
indicating problem. If you notice an
unsafe condition and time and condi-
tions permit, check hydraulic pres-
sure and test the appropriate gear
position indicator liqht to aid in
determining the extent of the prob-
lem. Also consider having anotnerx
aircraft or tower/runway supervisory
unit visually check external gear
condition.

® 1f any type of landing gear mal-
function oc¢curs, and cthe landing
gear is subsequently lowered by

either normal or emergency methods,
leave the landing gear extended and
land as soon as conditions permit.

A malfunction of one of the main gear door
sequencing switches can cause che nain gear
door to remain open and the landing gear Cto
remain retracted. The affected landing gear
may be extended by pulling the gear retract
circuit breaker. Check the gear position
indicators for a down and locked indicacion.

Normal Hydraulic Pressure Available

If any gear fails to extend or if you observe
an unsafe indication when landina gear handle
is olaced DOWN, attempt to recycle the
landing gear.

I f—
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Note

—_ ® You may recycle the gear as many
’ times as necessary. Your decision to
either continue or abandon recycling
will be based on fuel remaining,

weather conditions, etc.

N @ 1f the landing gear handle will not
raise when you attempt to recycle
the gear, you may need to use the
landing gear emergency overcide
switch.

—~ If you do not have safe gear indications
after recycling, raise all gear and plan to
land gear up in the center of the runway.
Refer to procedures for LANDING WITH A GEAR

MALFUNCTION.

T.0. 1T-37B-1

No Hydraulic Pressure Available

1f you determine that an unsafe gear indica-
tion is the result of the 10ss of hydravlic
pressure, 4o not recycle the landing gearv.
Refer to procedures for LANDING GFAR EMER-
GENCY EXTENSION and, if necessary, LANDING
WITH A GEAR VAL”UNCTlON Plan on landing with
whatever gear can be extended or partiallv
extended.

Change 2 3-16A/(3-168 blank)
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LANDING GEAR EMERGENCY EXTENSION Afcer contact with the ground:
The landing gear can be lowered with the 8. Throttles - CUTL-OFF.
emergency system as follows: 9. Fuel shutoff T-handles - PULL OFF.

10, Battery - OFF (AFTER ATIRCRAFT STOPS).
1. Airspeed - 150 KIAS or below.
2 Landing gear handle - DOWN.

' (WARNING)
N

Note To afford protection against explo-
sion, theac, or fire, the canopy
If che landing gear handle will not should be retained.
lower, acctain sufficient alticude
and lower both handles simultane-
ously while maintaining stight Note

negative "G's."
@If 2 nose gear malfunction occurs,
holding it off che runway can be

3. Landing gear emergency T-handle - TURN, aided by trimaing the elevator full
PULL and HOLD wuntil all gear indicate nose down. Do not use brakes uncil
DOWN and LOCKED. the nosewheel 1is on the runway and

Turn handle in directiorn shown by then only as necessary to maintain
arrvow. (See figure 3-6.) directional control.
@If nose gear corque link failure
iCAUTIONi occurs, severe nosewhcel shimmy is
— possible. Hold the nosewheel off the
@®Do not pull the emergency landing runway as loag as practical. When
gear T-handle wunless the landing the nose gear 1s lowered onto Che
gear handle is down as damage to che runway, nose gear damage will be
aircraft may resulec. minimized by applying forward stick
pressure to place more weight on the
@® The T-handle must be turned clock- Aose gear.
wise 90° and pulled straight ouc.
Side force on the handle may jam the @®If a main gear malfunction occurs,
mechanism and render the system land on che side of the runway
inoperable. corresponding to the extended gear.
/"\\ dold retracted or unlocked gear off
@®Do not attempt to return cthe T- as long as possible., Use the brake
handle to cthe "in“ posirion afcer on the lowered gedar to maintain
actuating the emergency system. This directional control.
will cause the aix pressure to bleed
off from the down side of the gear. @® When landing with any qear malfunc-
tion, anticipate the vossibility of
@®Do not recycle the landing gear departing the runway.

after actuating the emergency system
since rupture of the Thydraulic
reservoir and in-flight fire could

resulr. LANDING GEAR EMERGENCY

LANDING WITH A GEAR MALFUNCTION T-HANDLE

I1f one or more landing gear remains up or un-
locked, if the nosehweel torque link fails,
or if all three gears are retracted, plan on
making a straight~in approach and proceed as :
follows: ‘ STROLE &

: ens (Y

1. Reduce fuel load.

2. Seat handgrips safety pins -
INSTALLED.

3. Shouldexr harmness - LOCK.

4, Helmet visor(s) - DOWN. Srbsinis

5. Flaps - DOWN. ) LGHTS

6. Speed brake - OUT.

7. 1f all three gear ate retracted, cutoff y .
che throttles and pull the fuel shutoff L _
T-handles just prior to contacting the & $£5%
runway. *

Figure 3-6
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UNSYMMETRICAL FLAP CONDITION

Attempt to correct an unsywnetrical flap con-
dition by reversing the wing flap lever. If
it is not possible to eliminate an unsymme-
trical flap condition, use rudder and aile-
rons as necessary to maintain aireraft con-
trol. Land from a straight-in approach main-
taining a minimum of 110 KIAS on final.

|WARNINGI

Large fuel imbalances {greater than
160 1bs) may aggravate an unsym-
metrical flap condition to the point
where aileron control becomes
marginal at final approach air-
speeds. When landing with a Euel
imbalance greater than 160 lbs., fly
a straight in approach, lowering
flaps in lncrements (20% to 30%).
This will reduce the effects of an
unsymmetric flap condition, should
it occur.

LANDING WITH A FLAT TIRE

If a flat tire or cread separaction occurs on
takeoff with insufficient runway to abort,
continue the takeoff, leave landing gear
extended, and land. If the nose tire is
flat, hold it off the runway until just prior
to losing elevator concrol. After touchdown,
trim ful)l nose down to assist holding nose
tire off runway. Use nosewheel steering and
brakes for directional control. With one
main tire flat, land on the side of the
runway corresoonding to the good tire. Use
brakes and nosevwheel steering for directional
control.

1f main tire tread separation occurs, the
brake line may be damaged. Land 1in che
center of the runway because of the possibil-
ity of tire and/or brake failure after touch-
down. Consider reducing your fuel load before
attempting to land.

3-18
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WHEEL BRAKE FAILURE

When mwaking a landing with a wheel brake
inoperative, land on the side of the runway
corresponding to the inoperative Dbrake.
Consider reducing your fuel load before at-
tempting to land.

Note

Each brake master cylinder is inde-
pendent. In case of wheel brake
failure (during dual flight) check
both secs of brake pedals.

Afrer touchdown, use nosewheel steering anid
the good brake to maintain direcciooal con-
trol and scop the aircraft. If both whee!
brakes fail, use maximum aerodynamic braking

Nogsewheel steering may be wused fox short
radius turns into taxi-ways or other suitable
areas 1if runway is too short. As a last re-
sorc, in the event of imminent contact with
obscructions, use the Emergency Gear Retrac-
tion procedure.

WARNING

Avoid contacting ralsed barriers.

N
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MISCELLANEOUS EMERGENCIES

FLOAT SWITCti MALFUNCTION OR FUEL BOOST
PUMP WARNING DURING FLIGHT

If the float switch assembly has malfunction-
ed, the first indication of impending double-
engine flameout due to fuel starvation will
be a slow increase of indicated fuel on the
fuel quantity indicator. The amount of in-
crease will vary with the distribution of
fuel on board and che aircraft attitude.
This will be followed by illumination of the
fuel boost pump warning light and subsequent
fuel flow fluctuations. Double-engine flame-
out will occur within a few seconds of boost
pump light illumination.

lWARNINGI

I1f the fuel boost pump light has
illuminated due to a fuel starvacion
in the fuselage ctank, continued
engine operation is questionable

regardless of how rapidly corrective
action is taken. Depending on alti-
tude, consideration should be given
to impaediate iniciation of EMERGENCY
AIRSTART procedure.

I1f the fuel boost pump warning light i)llumi-
nates during normal flight or fuselage tank
fuel depletion is suspected, accomplish che
following:

EMERGENCY ENTRANCE

EMERGENCY CANOPY
WJETTISON
OPEN DOOR
PULL HANDLE

OPEN DOOR-UNZI]?

RELEASE

- BAKOPY 1S
OPEN UNT L
ZANIWPY IS

MANUAL CANOPY OPERAT1ON
LINING
: SANOPY LOGKS

§ PULL HANDLESLIFT

— CAUTION=D0 NOT
UPERATE DECILUTEH
HAXDLE WHEN

~ RESTRAINKD AND GAN
B LOKERED GEXTLY ©

1. Fuel system - EMERGENCY.

Thrust - REDUCE TO MINIMUM PRACTICAL.
Fuselage tank - CHECK QUANTITY.

Do not Perform inverted flight or nega-
cive "G's."

S

Note
The fuel boost pump warning light
way flickexr momentarily near zero
“G" conditions due to a momentary

lack of fuel at the pressure switceh
located in the fuel line.

HIGH FUEL FLOW

4 significant fuel leak between the fuel filow
transmitcer and engine driven fuel pumps may
be observed by indications on the fuel flow
indicators. If an abnormally high flow rate
(200 pounds difference between gages and/or
above the normally expected flow for pressure
altitude and power sectcing) is observed on

one of the fuel f{low indicators, accomplish
cthe following:
1, Fuel boost pump switch - OFF. If no

drop or only a slight drop in fuel £low
occurs, suspect a fuel flow indicator
mal function and turn on the boost pump
swicch,

WHEN JETTISONED.

<

FANOPY

THE CANOPY WILL FALL

IN THE IMMED(ATE AREA E

AFT OF THE AIRPLANE.

.

Figure 3-7
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{CAUTION]

Fuel leaks could occur elsewhere in
the system with less cthan 200 pph
fuel flow differential and which
would not be detectable by turning
off the boost pump. If a fuel flow
difference is observed and is accom-
panied by fuel fumes, fuel flow
fluctuations, engines surges or
octher abnormal indicactions, it may
be 1indicative of a fuel leak. In
cthis instance the High Fuel Flow
procedure should be applied.

If a significant drop occurs (fuel flow read-
ing on high engine becomes approximately
equal to the opposite engine):

2. Fuel shutoff T-handle (affected engine) -

PULL OFF.
3. Throccle (affected engine) - CUT OFF
after engine RPM begins to decrease.

4, Fuel boost pump switech - ON.

{CAUTION]}

A significant drop indicates a leak
in the fuel supply line between the
fuel flow cransmitter and engine
driven fuel pumps.

COMPLETE ELECTRICAL FAILURE

Complete electrical failure is evidenced by a
zero reading from both loadmeters and faillure
of all electrically operated equipment. This
condition primarily arises because of failure
of the generators. If failure of the genera-
tors 1is not detected, the battery will not
support the heavy load required for unormal

flight. A frequenc check of the loadmeter
readings, especially during night flights is
recommended.

If complete electrical failure occurs:

@ All electrical indicators and warning

syscems will be inoperative.

@ Neither the lights nor any of the radios
will operate.

@® Speed brake, spollers, thrust actenu-
ators and nosewheel steering cannot be
operated.

@ Normal gear sequencing will not be
available. Placing the gear handle down
will extend the gear and geavr doors
simultanecusly.

[CAUTION}

Should you experience complete
electrical failure, use the landing
gear emergency extension system to
ensure the gear is down.

3-20
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® Fuel system will aucomactically be on
emergency gravity feed system and the
fuel boost pump will be inoperative.

@® Trim tabs will remain as sec prior to
electrical failure. Land as soon as
conditions permit.

|WARNING|

Inscrument flying is impossible, be-
cause all radio communication equip-
ment and essential flight instru-
ments will be inoperative.

GENERATOR FAILURE

If both generators fail and bactery power is
still available, turn off all nonessential
elecctxical equipment to conserve battery, and
land as soon as conditions permit.

INVERTER FAILURE

Inverter failure can be detected by observing
the instrumencs receiving AC power (see
figure 1-~12). If the atcitude indicator,
heading indicator, fuel quantity gage or fuel
flowmeters cease to function, place the
inverter switch to SPARE.

IWARNINGI

On aircraft equipped with the MXU-
553 Flight History Recorder Systen,
the load must be reduced prior to
swicching to SPARE inverter. This
can be accomplished by pulling che
Utilicy Lights circuit breaker which
will deactivate both the wutilicty
lights and the recorder. The cir-
cuit breaker 1s located on the right
instrument circuit breaker panel
(figure 1-11).

HIGH LOADMETER READING

Continued operation at idle or battery engine
starcs may result in loadmeter reading above
0.5. If one or both loadmeters show a read-
ing above 0.8 during firsc 10 minuces of
flight or 0.5 thereafcer, proceed as follows:

{CAUTION]

Any electrical accessory malfunction
indicates a need ro check the load-
meters. Abnormal readings are usu-
ally caused by a faulty voltage re-
gulator or a faulty batcery. Con-
cinuved operation with a high load-
meter may result in battery failure,
burning or explosion and extensive
damage to other electrical compo-
nents. Immediate checklist com-
pliance may prevent further damage
which could result in complete
electrical failure/eleccrical fire.




1f only one loadmeter is high:

1. Generator (high loadmeter) - OFF.
2. Opposite loadmeter - CHECK.

If loadmeter is below 0.8, land as
goon as conditions permit. If load-
meter reads 0.8 or above, turn both

generators on and continue with pro-
cedures for two high loadmeters.

'If both loadmeters are high:

1. Battery - OFF.

2, Loadmerers - CHECK.
If loadmeters return to normal, bat-
tery is faulty. Leave battery switch
OFF and land as soon as conditions
permit.,

If loadmeters remain high:

3. Inverter - SPARE,
4. Loadmeters - CHECK,
If loadmeters

remain high, proceed
with step 5.

If loadmeters return
to normal, che wmaln inverter 1is
fauley. Turn the battery on and
land as soon as conditions permit.

5. Generators - OFF,

No.e
The 1interruption and reapplication
of DC power will start the J-2
heading system fast slave cycle,
Use caution when applying this
procedure, pavrticularly in actual
weather condirions.

6. All DC accessories - OFF.

7. Honitor loadmeters while turning battery
and generators ON. Turn only essential
DC elecktrical accessories ON, one at a
time. If che faulcy system is located
during this process, turn defective unit
OFF unless it is critical for flight.
Land as soon as conditions permit.

ZERO/NEGATIVE LOADMETER READING

If a loadmecer indicates a zero reading, pro-
ceed as follows:

1. Opposite generator - OFF.
2, Battery - OFF.

If electrical accessories continue
to operate, the loadmeter is inop-
erative.

3. Battery and opposite generator - ON, if
loadmeter 1is inoperative and continue
nigsion.

4. If accessories fail when battery ang
opposite generator switches are OFF,

generator is inoperative.

Note

The interruption and reapplication
of DC power wil) start the J=2
heading system fast slave cycle.
Use caution when applying this
orocedure, particulavly in actual
weather conditions.

5. Battery and opposite generator - ON.
6. Inoperative generator - OFF,

VT I ITIVIVIVIV IV VIV IV
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OIL SYSTEM MALFUNCTION

If an oil system malfunction (as evidenced by
high or low oil pressure) has caused pxo-
longed oil starvation of engine bearings, the
result will be a progressive bearing failure
and subsequent engine seizure. This progres-
sion of bearing failure starts slowly and
will normally continue at a2 slow rate up to a
certain point at which the progression accel-
erates rapidly to complete bearing faillure.

The time 1interval from the moment of o0il
starvation to complete failure depends on
such factors as: condition of the bearings
prior to oil scarvaction, operating tempera-
ture of bearings and bearing loads. A good
vossibility exists for 10 co 30 minutes of
operation after experiencing a complete )loss
of lubricating oil.

Bearing failure due to oil starvation is gen-
erally charsacterized by a rapidly increasing
vibration. When the vibration becomes modez-
ate to heavy, complece failure 1is only
seconds away and in most insctances the piloc
will 1increase the chances of a successful
ejection or single engine landing by shuc-
ting down the affected engine. Since the end
result of oill starvation 1is engine seizure,
the following procedures should be observed
in an atcempt to forestall seizure as long as
possible. At the first sustained indication
of oil system malfunction:

1. Throcttle (affected engine) - RETARD to
maintain o0il pressure within 3-65 PSI,
2. Throttle (affected engine) - CUT-OFF if
oll pressure cannot be maintained within

3-65 PSI,
3. "G" forces - VMINIMIZE. Avoid all abrupt
maneuvers causing high "G" forces.
Note
Engine oil pressure above 45 PSI

will result in oil loss through the
rear bearing seal and smoke may be
evident in the exhaust. At pres-
sures above 065 PSI, oil loss becomes
excessive and depletion wmay shorcly
resulc.

OXYGEN SYSTEM EMERGENCY OPERATION

In the event either pilot detects the symp-
toms of hypoxia or hyperventilation, proceed
as follows:

Supply lever - ON,

Diluter lever - 1007 OXYGEN.
Emergency lever - EMERGENCY.
Connections - Check security.

|WARNING|

I€ you do not feel positive pressure
or if you suspect oxyqgen system
concamination, consider using the
emergency oxygen cylinder. If you do
suspect oxygen system contamination,
you should disconnect the aircraft
oxygen hose after activating the
emergency oxygen cylinder.

ELono =

Change 2 3-21
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Breathe atr a rate and depth slightly
less than noxmal wuncil symptoms dis-
appear.
Descend below 10,000 feet and land as
soon ag conditions permit.

Note
Oxygen supply 1is rapidly reduced
when elther or both crew members
demand 12007 oxygen or when the
cmergency lever is held in the

EMERGENCY position.

Change 2
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SECTION IV

CREW DUTIES

CREW DUTIES

Crew duties are not applicable in this aircraft.

4-1/(4-2 blank)
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OPERATING LIMITATIONS

This sectioa includes aircerafc and engine
limications which must be observed during
normal operation. These limitations are

derived from extensive wind tunnel and flight
testing to insure your safety and to help
obtain maximum wuwcility from che equipment.
The instrumentc dials are marked as shown in
figure 5-1 as a constant reminder of airspeed
and engine limitations; however, additional
limitations on operatlonal procedures, aero-
batics, and aircrafc loading are given in the
following paragraphs.

MINIMUM CREW REQUIREMENTS

The ninimum crew requirement £or this
craft is one piloc in the left seact..

air-

ENGINE LIMITATIONS

Engine limictations are shown in figure 5-1
and are based on Standard Day sea level con-
ditions.

ENGINE RPM LIMITATIONS

98.5%7 RPM cto 100.57 RPM - limics for full
throtcle operation. If RPM during the line-
up check is above 100.57 RPM, or below 98.57
RPM, abort and make an entry in Form 781.
103%Z RPM - overspeed limit.

Flight conditions during climbs and dives may
result in temporary RPM increases, (as high
as 1037 RPM), which are characteristic of che
engine fuel control and are permissible.
When these conditions occur, however, adjust
throttles to mwaintain engine speeds at or

Bbelow 100.57%7 RPM.

If RPM reaches between 100.57 and 1937 during
a stable flight condition (constant altitude
and airspeed), enter this in Form 781 at che
completion of che mission.

RPM in excess of 1037 constituctes an engine
overspeed. When this condition occurs,

T.0. 1T-378-1

OPERATING LIMITATIONS

ad just throttles to 100.57 RPM or below and
abort. Make an appropriate entry in Form 781,
indicating highest RPM, exhaust gas tempera-
ture and duration (in seconds) of overspeed
above 1037 RPM.

Note

A three percent decrease in maximum
obtainable engine RPM is acceptable
above 20,000 feet.

EXCESSIVE ENGIRE EXHAUST GAS
TEMPERATURE

If temperature 1limits are exceeded, adjust
the throttles immediately to maintain the
limicts and make an entry in Form 781, indi-
cating the highest RPM, exhaust gas tempera-
ture, and duration (in seconds) of the over-
temperature. If 780° is exceeded, the miss-
ion should be aborted.

Note

If the EGT indicates less than 600°C
(with throttles at military) during
the 1lineup check, the engine re-
quires minor adjustment and an ap-
propriace entry should be wmade in
Form 781 wupon complecion of che
flighec.

LOADMETER LIMITATIONS

@®The loadmeters should be checked
irmmediately after takeoff and every
15 minutes thereafter. after 10
ninutes of flight, loadmeter reading
should be 0.5 or below. MaxXimum
loadmeter for takeoff is 0.8.

@®The difference in loadmeter readings
should not exceed .2. If the dif-
ference exceeds .2, an appropriate
entry shall be made in Form 781 upon
completion of the mission indicating
loadmeter readings and duration of
flight when the unequal reading was
noted.

FUEL FLOW FLUCTUATION LIMITATIONS

Fuel flow fluctuations not accompanied by
EGT, RPM fluctuations or actual engine surges
are acceptable. Suspect a faulty gaging
system and monitoxr the engine instruments for
any other abnormal indications.

Fuel flow fluctuations accompanied by EGT or
RPM fluctuactions or actual engine surges are
not acceptable. Reduce engine RPM to idle,
and aborr.

5-1
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_INSTRUMENT -

/7 7/

The limicing structural airspecd pointer will
move to indicate 382 KIAS or airspeed repre-
senting limicing Mach nomber of .70 indi-
cated, whichever occurs firsc.

A maximum allowable airspeed of 275 KIAS
shall be observed. The aircraft will not be
flown above this airspeed due to longitudinal
instability and/or rudder flutter.

AIRSPEED
135 KIAS flap-down limit airspeed LOADMETER
135 KIAS landing ligats-down limit B 5 qoxioum for cakeoff
150 KIAS gear-down limit alrspeed .5 maximum after 10 minutes

of flight

¢ limit
40 KIAS canopy open .2 difference

LT BEEE

= R| ENT =

8= 90 T 403

1_“ 80

N 7/

TACHOMETER HYDRAULIC PRESSURE
-38-952 rpm continuous operation -1250-1550 PST noraal
ﬂlOO.SZ Tpm -1750 PSY maximumn

&
Note /‘

Above 95% RPM up to 100.57 RPM -
30 minutes

Figure 5-1 (Sheec 1 of 2)
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MARKINGS

TSI AI A9 9000700000 0000000700000 0 20900 9009045,

EXHAUST GAS TEMPERATURE

B 280°C minimum for flight

B 2580°C co 650°C continuous operation

B 680°C maximum for flight for 30 minutes ac MILITARY -l

_ 780°C instancaneous limit for starcing and acceleration

OIL PRESSURE
3 PSI minimum idle

-10-45 PST continuous operation

_ 65 PSI maximum

10 PST fluctuation allowable if
mean pressure is in coutinuous
operating range.

ACCELEROMETER

_ 6.67 G maximum at design gross weight
" -2.67 G maximum at design gross weight

4.80 G maximum unsymmectric flight ’
Note

The instrument markings shown in this
figure represent limitations that are

not necessarily repeated elsewhere in
the cext.

Figure 5-1 (Sheet 2 of 2)
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WEIGHT ... 7200 Ibs.

' » 3 I ]

LIMIT FOR UNSYMMETRIC
FLIGHT 4.80 G's

: e el B
- [ ] o >
°
b 7 7y Wi
) 3 o~ —— "
- L]
— ¢
p
b
]
]
{J
00 DO
indicated airspeed -knots
HOW TO READ CHART... NOTE:
. DStol) 1. sEticT DESIRED AIRSPEED. The limiting stractoral ar speed is
. TRACE VERTICALLY TOFLIGHT ALTITUDE. B2 WAS OR D0 indicated Mach
MOVE HORIZONTALLY LEFT TO MAX "G ‘5™ No. whichever accars first.

3.
safe YOU CAN PULL AT THAT AIRSPEED AND
ALTITUDE BEFORE STALLING.

unsafe -structural limits

Figure 5.2
5-4 Change 1



PROHIBITED MANEUVERS

The follewing maneuavers are prohibited:

1. Vercical (whip) stalls.

2. Snap rolls.

3. Spins, with fuel imbalance in excess of
70 pounds indicated.

4. Intentional fishtail-type
repecated rudder reversal.

5. Maneuvers performed by ctrim alone.

6. Trimming in a dive at a speed witnin 20
knots of the limiting structural air-
speed, unless essenrial to relieve
excessive stick forces.

7. Practice maneuvers with one engine inop-
erative.

8. Tlegative G flight for more than 30 sec-
onds .

maneuveyr by

Note

Any maneuvet resulting in prolonged
negative acceleracion will result in
engine flameout. There is no means
of insuring a continuous flow of
fuel for more than 30 seconds in
this attitude.

T.0. IT-31783-1

CENTER OF GRAVITY
LIMITATIONS

The aircraft is always loaded so that any
expenditure of load or shift in crew members
will resnlt in a center of gravity within
satisfactory limits.

WEIGHT LIMITATIONS

The maximum gross weight should not exceed
7200 pounds. Above this weight, structural
failure m result if a load factor in excess

of 6.67 G's 1s obtained.

Hard landings at high gross weights may
result in structural damage. 1f you experi-
ence a hard landing record it in Form 78).
Include the accelerometer indication in tche
entry.

Change 1 5-5/(5-6 blank)
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FLIGHT CHARACTERISTICS

This ~iccrafr ts  designed for stabiliry,

safety and good flight  characteristics
throughout i%s operational speed range. The
flight contrals are effective through all

perrissible mancuavers.

WARNING

Ensure thar rthe fuel boost pamp 1is
operating before doing any Inverted
flving or other mancuvers resulting
in prolonged negative "G force (5
seconds or more). This is in addi-
tion ro the fuel boost pump check

requirzd during pgroand operation
prior to takeoff. If hoost pump is
inoperative, the engines will flame

out during inverted flying or nega-
tive "G" torce conditions, and an
alrstavr will be prevented by an air
lock. 1f hoost punp is inoperative,
land as so»nn as practical.

Note

The right seat occupant should use
caution when gripping the throttles
during negative G mancuvers as Lt is
possible to inadvertently LLEC che
throttles over the idle detent,

STALLS

Clean confiznration stalls will be preceded
by heavy buffering approximately Eour knots
above the stalling speed. DNuring accelerated
stall entries, stall warning occuxs approxi-
marely eight knots above stalling speeds.
Power sertings influence the stall warning
ajirspeed but not the chavactecristics of the
alrcrafr. When the spoilers are extended,
aircraft buffec will se felt berween four and
ten knots dabtove stall spced.

Note
Above approximately 90 XIAS, the

spollers will be inoperative during
configured stalls.

When the spoilers acge Loopevative, there 13
no  stall  warning when 25 percent oc more
flaps are down. When the speed brake is used
with flaps, there is an increase in alrframe
buffet as the angle of attack is increased.
Buffet intensity is light to moderate, and is
easily idemtifiable, Further increase in
angle of attack will cause the atircraft to
abruptly stall, Ajircraft response to the
stall is best chacacterized by an abrupt voll
to & large bank angle. 1f the aircraft is
turning at the tiwne of tne stall, this roll
will norwally be in the direction of the
turn, With the speed brake up and flaps
extended to S0 to 100 percent, there is no
approach to stall warning. doweveyry, the
stall is gentle, with a light, easy to
control rolling tendency. Th's stall is
charactericzed by a rapid onset of airframe
buffet which occurs simultaneously with a
stagnation of aircraft nose moveient.
Lateral control throughout the stalls is good
and no uancontrollable rolling tendencies
occur; however, holding the control stick
full back will cause pitch oscillations.
Elevator control ts very good throughout the
stall. A rapid forward movement on the
control stick will cauvse the aircrafr to
piteh sharply, resulting in immediate stall
recovery. As the stall progresses, c¢ontrol
effectiveness \s lost in the following order:
aileron, elevator and rudder. During stall
recovery, control effectiveness is regained
in the reverse order: vudder, elevator and
aileron. Lowering the flaps decreases the
stall speed marxedly but heavy buffeting
still occurs well above the stalling speed.
Ajleron and elevator control remains good 1in
a flap-down stall and good recovery is easily
obtained. Stalls with gear and flaps extended
usually result in a roll and yaw to the left
or right, This roll and yaw is easily
controllad by application of proper aileron
and rudder except under severe stall
conditions.

Nole

@®When the stall is allowed co pro-
gress too far (severc stall), the
ailerons will lose their effective-
ness; however, rapid or larye aile-
ron inputs will aggravace che scall,
wirich could lead to an inadvertent
landing configurdation spin.

®lowering 50% flaps while decreasing

stall speed, will significancly
increase thrust required.

Change 1 6-1
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STALL SPEED CHART

*POWER OFF

DATA B8ASIS,
DATA AS OF:

FLIGHT TESY
1 MAR 1961

e+ KIAS

GROSS WEIGHT

4400 LBS 540018S 84D0 LBS

FLAP POSITION

LEVEL
FLIGHT

SPINS
SPIN CHARACTERISTICS

The T-37

(decel
decelerated,

has

erated),

modes :
accelerated,

four spin
¢recc
inverced

arect no
lnve
accelerated.

and

ERECT NORMAL SPINS

The T-37 will

1G stall or accelerated entry by appls
full back stick and full ruydder 1n che di
tion of the desired spin.

Note
@®T:.c 71-3) will spin with aeurral
rudder 1f held for a prolongea time
in a full afr stick stall. The
stall preceding the spin will bhe

characterized by heavy buffec.

6-2

Change 1

UP | HALF | FULL

B6 |77 |72

X FOR POWER-ON Stall Speeds,
{({Approx. 85%) Subtract 4 Knots.

Figuve 6-1

rial
rteq

spin in elther direccion from a

ving
rec-

®S5oin development is slower from an
accelarated stall, and the buffet
preceding the spin will »se rore
intense, Application of spin pra-
ventinn  procedures prior to  spia
development (in the incipient phase)
will normally recovex the alrcrafc

immediacely.

Spin entry 1is
pending on

not violent,

but will vary de-
27085 weilght

and cype of entry.

Low gross weight, low pirch attitude, lefr
spins, and accelerated entries will  ake
entries faster and wore oscillatory. The
more oscillatory entries take longer to de-

velop and stabilize,

If the stick is held full aft and the rudder
is held at full deflection, the first turn of
the spin is more like a roll with rthe nose
dropping below the horizon in the first half
and rising above the horizon in che last
half. Succeeding zurns will cause the oscil-
lations to bprogressively damp out and the
nose will tend to remain below the horizon.
At vexry low fuel remaining, the spin tends to
be initially £lar and the nose may remain
above the horizon for as many as three turns.



When =2l nscillaclons are damped, che nose
will stabilize ac -40° to -43° plcch acci-
tude. The alticude loss is approximately 550
feet per turn, completing a turn ia about
three seconds., The alrcrafc will spin ac gif-
ferent rates depending on the amount of fuel
on bodrd. The heavier the airevrafc, cthe
slower the gpla vrate and vice versa.

ERECT ACCELERATED SPINS

The accelerated spln 13 caused by gplaning
with the elavator control in some posicion
other then full back scick. The highestc

T.0. 1T-37B-1

stabilized vocatfon rate occurs with the
stiek full forwaed uand wich full cvudder
opposice to the directioa of rotatlon, When
starting from an evect normal spin, cthis
condition 1is difficult co atcaia, as che
controls must be moved abunormally slowly,
requiriag a winimum of four seconds co move
the controls from stop to stop, Lf controls
are moved couy rapldly, the alrcrafr will
recover,

The accelerszted spin 1is charactecized by
lowering of the nose and increasing rate of
rocation. As the spin progcesses frow nvrimal
to the accelevated condition, lateral accel-
erations will ne felt and the aircrafe will

Change 1 6-2h/ (6-2B blank)



whip as cthe rate of rotation increases. A
new stabilized rotation rate is reached
shortly after the accelerated control posi-
tion is established,

INVERTED DECELERATED SPINS

The inverted spin can be entered only from a
negative G stall. One way this can occur is
by transitioning from an erect spin due to
improper recovery technique. A light fuel
weight (below 1000 pounds remaining) tends to
make the negative G stall entry difficult to
artain, although entries from an erect spin
are not noticeably affecced.

INVERTED ACCELERATED SPINS

The inverted spin can be accelerated by
allowing the controls to free float cxr by
placing the elevator in some position octher
then full forward stick. As with the erect
accelerated spin, the nose drops and rotation
rate increases until a new stabllized rate is
reached .

LANDING CONFIGURATION SPINS

Landing configuration spins are normally
characterized by a near "snap" inco the first
turn of the spin. The piteh attitude in a
stabilized landing configuration spin is
approximately 20 degrees lower than the
normal crect spin.

SPIN PREVENTION

When an ilnadvexrtent spin is suspected, initi-
ate che spin prevention. Simultaneously use
stick forces as necessary to break che stall,
apply rudder as necessary to elimlnate che
yaw, and check the throttles in idle. Use
ailerons to stop the roll only after the
stall is broken, and then return the aircraft
to level flight. T1f full prevention controls
(rudder and elevator) have been applied, and
if the nose remains below the horizon and the
rotation stabilizes at an increased vrate, rhe
spin has accelerated too much for spin pre-
vention procedures to be effective. Conse-
quently, 2 spin recovery will be necessary.

The degree of control deflection necessary to
prevent the spin depends on how far the spin
has Jeveloped and how much it has acceler-
ated. In some cases, full control deflection
may be required. Do not use abrupt control
movements, but do use the conctrols positive-
ly. As the controls are applied, the rate of
rotation may increase wunti{l cthe controls
become ecffective. Applying scick forces as
necessary to eliminate all stall indications
is imperative since any degree of stall will
reduce the possibility of & successful spin
prevention.

T.0. 1T-378-1

|WARNINGI

Control pressures necessary Lo pre-
vent an inadvertent spin may differ
from those normally experienced dur-
ing praccice spin preventions due to
increased acceleration, the position
of aircraft rtrim, or aircraft con-
figuracion.

Spin prevention procedures are most effective
when employed at the early stages of spin
development. Stall and yaw conditions can be
easily controlled, rotation will slow, and
the recovery 1is almost instantaneous. Air-
craft vcesponse to spin prevention control
inputs “ecomes slower das the spin nears full
development. Increased time will be neces-
sary for the controls to become effective,
the rotation rate will be more pronounced,
and the nose may lower to the vertical acti-
tude. At this point, a successful recovery
is usually imminent.

SPIN RECOVERIES
Spin Recovery

The following is
will recover the

1. THROTTLES - IDLE.
2, RUDDER AND AILERONS - NEUTRAL.

a single
aircraft

procedure which
from any spin:

3. STICK - ABRUPTLY FULL AFT AND HOLD.

a. If spin is inverted, a rapid and
positive recovery will normally
occur within ope turn.

|WARNINGI

If the spin is inverted and has
accelerated excessively or if cthe
stick is moved fully aZt slowly
instead of abruprtly, the aircraft
may continue to spin inverced. In
elther case the missed actempt is
due to accelexration of the spin. If
this occurs, full forward stick
should be abruptly applied and held
as long as necessary to decelerate
the spin followed by abruptly moving
the stick full aft. For all recovery
attempts, ensure that yosu comply
with the first three steps of the
spin recovery procedure,

b. If the spinning stops, neutralize
controls and recover from the
ensuing dive.

c. 1f spinning continues, use the turn
needle and outside references to
determine the direction of rotaticon
and proceed with the following
steps.

Change 2 6-3
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4. RUDDER - ABRUPTLY APPLY FULL RUDDER
OPPOSITE SPIN DIRECTION (OPPOSITE

iT-378-1

TURN NEEDLE) AND HOLD.

|WARNING|

@®Both intenticnal and inadvertent

@If rudder

5. STICK - ABRUPTLY FULL FORWARD ONE

spins can be disorienting. There-
fore, it is imperative that you
determine the correct direction of
rotation before continuing the
recovery procedure.

in the direction of
rotation is used during an attemped
recovery, the nose will pitch down
when the stick is moved forward, the
rotation rate will increase; more
than normal stick forces may be
required to move and hold the stick
forward. Under most conditions,
recovery will not occur if these
control positions are held.

Note

At  lower gross weights,
rudder may stop che spin prior to
one turn. If this occurs, recover
from the erect stall by easing the
stick forward and neutralize the
vudder, rthen recover from the ensu-
ing dive.

opposite

TURN AFTER APPLYING RUDDER.

d. 1f forward

a. As the nose pitches Jdown near

vertical, neutralize the elevaror
while continuing to hold rudder un-
til rotation has stopped. Do not

allow the stick to move aft of neu-
is affected.
b. If the stick is held forward afrter
the nose pitches down near the ver-
tical, the aircraft acritude can be

tral wuntil recovery

past the vertical upon cecovery.
this position, the
transitfion 1into an
unless controls are
immediately.

inverted

¢. Recovery should occur within one and
three-fourths turns from the point
at which recovery rudder was applied.
stick 1s applied before

rudder effectiveness 1is obtained,
the spin will momentarily speed up
and recovery may take slightly

longer.

|WARNINGI

® Use extreme caution when performing

hands on the
inadvertent Crim

maneuvers with «two
stick to preclude
actuation.

® If controls are properly applied and

6-4

held, the aircrafc will always
recover using the Spin Recovery
procedure. Recovery actempts usu-
ally fai) because of misapplication
of controls. 1f recovery controls
are not held long enocugh, a recovery
may not be effected. 1f a second

Change 1

alrerafr will
soin
neutralized

attempt is necessary, make it delib-
erate and ensure cthat full rudder
(verify opposite to turn needla) is
held uncil cthe spinning has stopped

and that full! forward stick is
maintained wuntil cthe nose pitches
down near the vertical. Multiple
attempts should be avoided since

altitude loss will be excessive and
unnecessary acceleration may resulr.

Note

The vight seat occupant should use
caution when gripping the throttles
during negative G maneuvers as i€ is
possible to 1inadvertently )ift the
throttles over the idle detent.

6. CONTROLS - NEUTRAL AFTER SPINNING
STOPS AND RECOVER FROM DIVE.

SPIN RECOVERY CHARACTERISTICS

Recovery characteristics
Recovery are as Zollows:

using the Spin

Evect Normal Spins

from an 1initial condition of stick aft and
rudder in the direction of spin, the nose
will lower slightly when the rudder is neu-
tralized and inicially the rotation rate will
increase slightly. As the neutral rudder
becomes effective the rotation rate will
decrease slightly and remain constant. When
rvdder oppasite to the direction of rotation
is applied, the nose drops slightly and the
apparent rotation rate will increase slight-
ly. After approximately one-half turn, the
apparent rotation rate wlll be constant or
decreasing slightly; aircrafc buffet may be
apparent. Full rudder effectiveness under
2ll conditions will be developed by one turn.
As forward stick is applied, the nose drops
sharply and rotation will stop within one-
fourth to three-fourchs of a rurn.

Erect Accelerated Spins

From any control position, neutralize the
rudder and abruptly move the srick full aft
and hold. As the stick is moved full afec,
the nose rvraises and the rotation racte will
start to decrease. The decrease in rotation
rate may not be immediately apparent, but the
aircraft immediactely transitions to a normal
conditlon for vecovery; i.e., a normal spin
recovery {opposite rudder for one turn and
forward stick) can thean be made without fur-
ther delay.

Inverted Decelerated Spins

Wich the aircraft spinning inverted, neutral-
ize rudder and abrupcly move the stick full
aft., A rapid and positive recovery will
occur within one turn. The aircraft rolls
rapidly into an erect stall condition and
rotation stops within one curn. When che
rotation has definitely stopped, ease forward

N—
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on the stick and break the stall. The air-
craft can be held in the stalled condition
for prolonged periods of time; however, if ic
is held in the stall long enough, it will
eventually progress into a normal spin. Al-
though the recovery is very abrupt, it is noc
excessively violent and 1is well within the
structural limits of the aircraft.

Inverted Accelerated Spins

With the aircraft spinning inverted, neuctral-
ize rudder and abruptly move the stick full
aft. Recovery will be similar to the inverc-
ed decelerated spin, although response to
concrol inputs will be more sluggish.

|WARNING|

If the spin is inverted and has ac-
celerated excessively or if the stick
is moved fully aft slowly instead of
abruptly, the airc¢raft may continue
to spin inverted. In either case the
missed attempt is due to acceleration
of the spin. Tf this occurs, €full
forward stick should be abruptly
applied and held as long as necessary
to decelerate the spin followed by
abruptly moving the stick full aft.
For all recovery attempts, ensure
that you comply with the first three
steps of the spin vecovery
procedure.

Landing Configuration Spins

If a landing configuration spin is entered,
immediately apply spin prevention procedures.
If spin prevention is unsuccessful, execute
the Spin Recovery. The aircraft may not
appear to react initially to control inputs.
However, if the Spin Recovery procedures are
used, cthe number of curns to recover should
be 1identical cto the clean configuracion.
Gear and flaps should be retracted as soon ag
possible after rotation stops to prevent
excessive structural loads.

FLIGHT CONTROLS
PRIMARY CONTROLS

The primary flight controls (ailerons, eleva-
tors and rudder) are very effective. The
ailerons will remain effective throughout cthe
speed range from Llimiting speed to stall
speed. The elevators provide adequate pitch
control co maneuver to the limiting load con-
dition in the useful speed range. Caution
should be exercised with regard to overcon-
trol during maneuvers because of sensicivicy
of the elevators. Directional control (rud-
der and ailerons combined) 1s ample to hold
an on-course heading down to stall with only
one engine operating.

T.0. 1T-378B-1
CONTROL TRIM TABS

The control surface trim tabs wil) effective-
ly reduce the control forces to zero for the
useful flight range and operating extremes of
the aircrafr. Caution should be exercised in
trimming the aircraft in high-dive speeds.
(Refer to Section V, Operating Limitations.)
Out-of-crim stick forces causedl by operation
of the flaps, landing gear and speed brake
are controllable cthroughout the operating
speed range. Refer to Section III for runa-
way trim procedures.

!WARNINGI

inadvertent Crim actu-

To preclude

atinn, aircrews should use extreme
caution when performing maneuvers
with two hands on the stick.
The aircraft performs well 1in high-speed
dives and let-downs. A slight decrease 1in

directional stability may occur at high
speeds and high altitudes in dives with the
speed brake cextended, and will be noticeable
to cthe piloc by a "hunting"” motion of the

nose.
The limit Mach number is .70 at low load
factors, and it decreases as '"G's'" are pul-

led. Above this Mach aumber, the aircrafe
tends to tuck under, the dive angle increases
and considerable back pressure is required to
prevent Ethe dive angle from increasing.
Because forward speed must decrease before
recovery from this type of dive can be accom-
plished, a large loss in altitude results.
The aircrafet will also experience heavy
buffering at high speeds above the critical
Mach number. For a detailed breakdown on the
effect of normal acceleration on limicing
tMach nuwber, see Figure 5-2.

Note

A maximum allowable airspeed of 273
KIAS shall be observed. The air-
crafc will not be flown above this
airspeed due to longitudinal insta-
bility and/or rudder flutter.

LONGITUDINAL STABILITY

Some aircraft exhibit longitudinal instabil-
ity at speeds above 250 KIAS. Positive lon-
gitudinal stability is defined as the tenden-
¢y for the aircraft to return to its trimmed
condition when maneuvered to other than trim-
med condition. For example:

Positive stabilicy is exhibited when nose-up
stick forces tend to increase as airspeed
increases. The instabilicy exhibited by some
T-37s causes nose-down stick forces to in-
crease as alrspeed is increased for some trim

Change 1 6-5
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settings. Introduction of excessive elevator
trim either inadvertently or due Cto system
malfunction during maneuvers can resuil 1in
extreme stick forces during recovery. Recov-
ery from maneuvers/conditions where extremely
high stick forces are encountered may be
facilitated by using elevator crim. Continu-
ous application of trim should not be used as
an overstress condition could occur, Shortc
intermittent use of trim is the recommended
tachnique of changing trim.

]WARNINGI

At speeds above 275 KIAS full nose
down trim results in extremely heavy
stick forces. Immediate reduction
of airspeed 1is required tro assure
airecraft contzol.

{CAUTION}

The maximum allowable airspeed can
be exceeded when the aircraft is
deliberately dived at very steep
angles, Never allow the aircraft to
exceed the maximum allowable air-
speed.

If limiting srtructural speed 1is exceeded, it
can be detected by:

1. A rapid change in trim which requires
considerable back pressure to keep the
dive angle from increasing.

2. Buffeting of the aircraft and controls.

The vrecovery procedure is as follows:
1. Meincain stick force to keep aircrafc
from increasing dive angle.

2, Throttles - IDLE.
3. Speed hrake - OUT.

6-8 Change 1

As zltinade 1s lost and speed decreases below
maximum allowable, a noxmal pull-out may be

executred,
|WARNING|

If you are lower than 10,000 feet
above the terrain before buffeting
stops and pull-out begins - EJECT.

Use care not to dive at steep angles for pro-
longed periods without wonitoring airspeed.
Execut pull-ouvt if maximun allowable airspeed
is approached.

ABRUPT CONTROL STICK MOVE-
MENTS (ELEVATOR)

Abrupt control sztick movemants (Stop to stop
in less than 0.5 seconds) during unsymmetric
maneuvers can cause fallure of the horizontal
stabilizer when Elying above 210 KIAS. There
may be no indication of excessive G's on the
cockplt accelerometer. As airspeed increases
above 210 KIAS, the rate of control stick
movement reguired to structurally damage the
horjizontal stabilizer becomes proportionally
less.

The limits depicted in the Operating Flight
Strength Chart (Figure 5-2), which are
applicable to nonabrupt control stick
movements, remain valid.

SPEED BRAKE AND THRUST
ATTENUATORS

The speed brake 1is used to increase the air-
craft drag for recovery from a high-speed
dive, to improve descent rate from altitude,
and cto 1iucrease the approach angle guring
landing. The speed brake is designed tao give
a minimum pitching moment change and only a
small amount of nose UP trim is necesszary on
speed brake extension. Extension of cthe
speed brake causes a noticeable buffer which
decreases in intensity as aivspeed 1s reduced.

The thrust attenuators are designed to reduce
the effective thrust of the engine and serve
the same purpose as the speed brake., Exten-
sion of the attenuators causes no noticeable
piteh change. They enable the pilot to main-
tain a higher engine RPM on landing so that
faster accelerations will be available for
go-around situations without flatcening the
approach angle. Both the speed brake and the
attenuators may be safely excended at any
speed within the useful range of operation.
Since the speed brake and cthe thrust attenu-
ators are intended to supplement each other,
actuation is simnlcaneous by the same control
switch.

N

N

N



SECTION

TABLE OF CONTENTS

Instrument Flight Procedures 7
Ice and Rain .. .7
Turbulence and Thunderstorms D
Night Flying 7
Cold Weather Procedures . Lo 7
Desert osnd Hot Weather Procedures .. 7

Note

Except for some repetition neccessary
for emphasis, clarity, or coatinuicy
of thoughts, this section contains
only those procedures that differ or
are in addition to the normal oper-
ating instructions covered 1in Sec-
tion I and Section I1. Any discus-
sion relative tro system operations
is covered in Secrion I,

INSTRUMENT FLIGHT
PROCEDURES
INTRODUCTION

This aircraft has the same stability and
flight handling characteristics during
instrument flight conditions as when flown
undex VFR  conditions. Instrunent flight
thro:gh thunderstorns, d1cing conditions or
reliance upon radar control for instrument
approaches in heavy or severe weather condi~
tions is not recommended. Depending on radio

and navigation uipment installed in che
ajrcraft - the px ot may make the following
types of approaches: VOR, VORTAC, VOR/DME,

radar and ILS. If cthe aircraft is noc
equipped with IFF, or 1f the IFF 1is
1noperative, consider performing & non-radar
1nstrument approach (VOR, LOC, ILS), due to
the poor radar rerturn when IFF capability 1s
losk. Pay special attention to preflight
fuel planning, since certain phases of
instrument flying may require unexpected
delays such as departure delays, holding and
the additional time vreguired for approach
procedures., Consult Appendix I for flight
planning information and use particular care
in planning an alternate destination. The
following techniques are recommended under
instrument or night f£lying conditions.

INSTRUMENT TAKEOFF

Complete the normal TAXI and BEFORE TAKEOFF
check as prescribed in Section II and rotate
the heading indicator so as to align it wich
the top index. Adjust actitude indicator to
superimpose the wminiature aircraft and the
horizon bar. Use nosewheel steering for
directional control until nose wheel lift
off (approximately 65 KIAS), increase pictch

T.0. 11v-373-1

YII
ALL-WEATHER OPERATION

attitude by two bar widths on the J-8 acci-
tude indicator or 5° on the MM-3/ARU-44A/
ARU-~42A. By maintaining this attitude, the
alrcraft will normally become airborne at
approximatalvy 90 KIAS.

When the altimeter and vertical wvelocity
indicator indicate a posicive climb, retract
the landing gear at a minimum of 100 KIAS.
Retract the flaps at a miniwmum of L10 KIAS
andd naintain a positive vate-of-climb until
teca ovder climb speed has been attained.

INSTRUMENT CLIMB

Refer to Appendix I for the best climb data.
Turns after takeoff should be made at a safe
alticude and limited to 30° of bank.

INSTRUMENT CRUISING FLIGHT

Instrument cruise procedures do not differ
from normal flight procedures. For easc and
precision of flight, the angle of bank should
be limited to 30° during all turns.

HOLDING

Recommended holding pattern airspeed 1s 160
KIAS. To descend whea holding reduce power
and mainctain holding pattern airspeed, using
speed brake as desired.

RADIO AND NAVIGATION EQUIPMENT

Refer to Secrion I for radio and navigation
equipment installed in the aircraft.

INSTRUMENT APPROACHES

Wich aircraft equipped with the
AN/ARN-127 Navigation Receiver, when
a usable signal is lost, do not
confuse the bearing pointer parking
at the 4 o'clock position for sta-
tion passage on a VOR or VOR/DME
approach, where the FAF oxr IAF is
located at the VOR station. When a
usable signal 1is not present, the
CDI OFF flag will be in view.

Note

@® The aircraft is Category B for
instrument approach purposes.

® Jarious conditions associated with
some 1instrument approaches such as
steep descent gradients, high pres-
sure altitudes, etc., may necessi-
tace the need for changes in config-
uration and/or airspeed from cthose
nornmally recommended in this section.
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resgiiit  in  the
therefore, pro-
wini screen for

minntes before a

FENETRATION AND ENROUTE/RADAR
DESCENTS

Lnroute

descents
al penetr
f nal &ppL\g
gure 7-2)

power scttings listel in Part o of

ix. By proper control techniquae
for the letlown and turn onto final, maximum
ecenomy  of  fuel and time can be rwa*"ed,
If the aircraft is not equipped

i with an oper-
ing IFF, attempt a radar-cont le
1v if a4 VOR penetration 1is

For a normal Jjet penetration
from initial penetration alt
power to 657 and lower the thcn attitude
apnroximately 10°, Once the airspeed reaches
200 KIAS, extend the speed brake (if desir-
ed). At approximately 1000 feet above level
off altit: , ralse the speed brake (Lf used)
and decrcase the pitch &ttitudw by one-haifl,

When reaching the normal lead point (approxi-
mately 107 of the vertical velocity), slowly
raise the nose of the aircraft to level! off
2t the desired aluitude. Adjust power as
necessary to maintain desired airspeed, (120

7—1)5
ude  reduce

(f'gure

KIAS minimum) until configuring for the ap-
proach. Before reaching the final approach
fix (FAP), establisH the final approach con-
figuration and airspeed.

An alternate method of flying a penetration
from the initial penetrating altitude is to
reduce power to idle and lower the pltch

m ¢

attitude to maintain 200-250 KIAS. The re-
mainder of the penetration will be flown as

statal above.

If 2 single engine penetration is flown, use
757 power when initiating the penetraLion.
Use of the speed brake 1s optional. At

1000 feet above the level off
altitude, retract the speed brake (if used)
and glow to desired airspeed, (120 KIAS mipni-
mum) . Establish the final approach configu~
ration at the FAF.

approximately

NON.PRECISION FINAL APPROACH
(VOR/DME/VORTAC, LOCALIZER, ASR)

Several  non-precis approach

aptions are

ion instrument
available using course guidance
from VOR, local: -, and ground radar. A
neuvering prior to the actual approach
normally be at 160 KIAS. THowever, other air-
eeds may be used if necessary for traffic
sequencing or expediency. For the approach,
maintain a wminimum of 120 KIAS until estab-

lishing the final approach counfiguration.
7-2 Change 1

Note
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T Omm A”

ol 30e

alter-
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Tlap settings when
usty winds or with a

pecitied in Sec:

PRECISION FINAL APPROACH (ILS, PAR)

A [LE or PAR aaproach may be flown as dc-
pilcted in Figure 7-%4. Maneuvering prior to
the actual pprodcr normally be at 160
<IA5.  However, oth irspeeds may he used
if necessary for tra 7hque1cin5 or expe-
diency. For the avnproach maintain s ainimum
£

£

6 120 KIAS until establis shing the final
approach configuration (approximately 7-8
mil fom touchdown) . Prior to glide path

landing gear, landing
Maintain [10 KIAS on
be used on the glide

tion, lower tha
, and 507 flaps
“vegﬂ brake

Ty e e

Nute
and  flap
gusty i

are spe

alter-
atlons.

commands may authorize
speeds and configu

When flying a

single-engine precision ag
proach, maintain a minimum of 120 KIAS
to confignring, Aﬁproacnlné the glLue
extend the landing lights and lowex

to 50%, Upon intercepting th»
ding ae

may be
5”@7 when
iag long.
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TYPICAL

BASE LEG i o
AIRSPEED-120 MINIMUM C
PRIOR TO CONFIGURING e,

GEAR-AS REQUIRED
LANDING LIGHRTS-ON
FLAPS-AS REQUIRED
AIRSPEED-120
KIAS MINIMUM

- “. " DOWNWIND LEG

=y, - S ; AIRSPEED-160 KIAS : ,
FINAL APPROACH 8 AIRSPEED-120 KIAS MINIMUM -
REFER TO PROCEDURES FOR o !

s Y
PRECISION OR NON-PRECISION ?

MISSED APPROACH

THROTTLES-MILITARY
SPEED BRAKE-IN (IF USED)

GEAR-UP.

+ LANDING LIGHTS - OFF/TAXI

FLAPS-UP

il
S : TYPE FUEL | TIME
ENROUTE DESCENT .| APPROACHK
AIRSPEED-AS DESIRED Normal 180 LB |11 MIN.
SPEED BRAKE-AS QE_QleED Rectangular
. Radar Pattern,
NO WIND CONDITION |
-, .,;?- Y

- ~ NOTE
IF FUEL IS CRITICALLY LOW REQUEST A MINIMUM
FUEL RADAR PATTERN AND DELAY LOWERING
GEAR UNTIL ON FINAL APPROACH

; NOTE

#*. THE PROCEDURES IN RED ARE
@ RECOMMENDED SINGLE-ENGINE
#* RADAR PATTERN PROCEDURES

Figure 7-2
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TYPICAL
NON-PRECISION FINAL APPROACH
(VOR/DME/VORTAC, LOCALIZER, ASR)

NOTE MISSED APPROACH
THE PROCEDURES IN RED ARE THROTTLES-MILITARY
RECOMMENDED SINGLE ENGINE SPEED BRAKE-IN
NON-PRECISION APPROACH GEAR-UP
PROCEDURES

LANDING LIGBTS—=0OFF/TAX1
FLAPS-UP

FINAL APPROACH FIX (FAF)

e
MIDDLE MARKER
PRIOR TO FAF/DESCENT POINT
AIRSPEED-110 KIAS
GEAR-DOWN
LANDING LIGHTS-ON
FLAPS-50%
AIRSPEED-120 KIAS MINIMUM
LANDING LIGHTS-ON
GEAR-UP
FLAPS-UP

FINAL APPROACH
AIRSPEED-110 KIAS
SPEED BRAKE-OPTIONAL
ATRSPEED-110 KIAS
GEAR-DOWN
I FLAPS—50% (WHEN FIELD IN SIGHT)

ENTRY
AIRSPEED-160 KIAS (120 KIAS MINIMUM PRIOR TO CONFIGURING)

Figure 7-3

Change 2
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TYPICAL
PRECISION FINAL APPROACH

(PAR, ILS)
MISSED APPROACH
NOTE THROTTLES-MILITARY
SPEED BRAKE-IN
THE PROCEDURES IN RED ARE GEAR-UP
RECOMMENDED SINGLE ENGINE LANDING LIGHTS—0OFF/TAX}
PRECISION APPROACH PROCEDURES FLAPS-UP
7/
/
DECISION HEIGHT 7z

- MIDDLE MARKER
APPROACHING THE GLIDE PATH l (ILS ONLY)
AIRSPEED-110 KIAS
GEAR-DOWN
LANDING LIGHTS-ON
ey GUIDE SLOPE
AIRSPEED-110 KIAS
GEAR-UP AIRSPEED-110 KIAS

SPEED BRAKE-OPTIONAL
AIRSPEED-110 KIAS
GEAR-DOWN

LANDING LIGHTS-ON
FLAPS-50%

OUTER MARKER (ILS)

7

ENTRY
AIRSPEED-160 KIAS (120 KIAS MINIMUM UNTIL CONFiGURING)

Figure 7-4
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Note

Airspeeds and flap settings when
landing in gusty winds or with a
crosswind Aare specified in Section
[IT.

CIRCLING APPROACH

When flying a circling approach, maiontain a
minimum of 120 KIAS pricr to configuring.
Prior to the FAF/descent point, extend
landing lights, lower landing gear and flaps
to 50%. Maintain 110 KIAS. Extend the speed
brake on base or final.

Change 2
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Note

@ Alrapeeds and flaps settings when
landing in gusty winds or with a
crosswind are specified in Section
IT.

@ Major Commands may authorize the use
of alternate final approach configu-
rations and airspeeds.

When flyling a single-engine circling
approach, maintain a minimum of 120 KIAS
until configuring with gear and flaps., Prior
to the FAF/descent point, extend the landing
lights. On base or fipal, lower the landing
gear and flaps to 50% and waintain 110 KIAS,
Speed brake may be extended and flaps lowered
to 100% when landing is assured to prevent
landing long.

Note

Airspeeds and flap settingas when
landing in gusty winds or with a
crosswind are specified in Secction
III.

ICE AND RAIN

|WARNINGI

® There 1is no delcing equipment in-
stalled on this aircraft. Ice on
the air intake, when ingested, may
cause the engines to  flameout,.
Cruising in icing conditions will be
avoided. If engine flameout occurs
due to ice ingestion, immediate re-
start 1s possible without engine
damage .

® JIce on or in the air intake may
restrict required airflow to the
engine. For this reason, avoid rapid
throttle movement when operating in
areas of known or suspected icing
conditions.

Icing of the air intake area 1is an ever-
present possibility during operation in
weather with rCemperature near the freezing

point. An engine ice warning light, located
on the instrument panel, will illuminace when
ice forms over the ice detect probe located
in the left engine air inlet duct. This may
be the only noticcable indication of ice for-
mations until ice ingestion occurs.

Cruising in arcas of known or suspected icing
conditions is not recommended. TIce will nor-
mally adhere to the windshield, wing leading
edges, empennage and air inlet areas. Alti-
tude should be changed iwmediately upon the
first sign of ice accumulation. JIce accumu-
lation on che empennage will cause the ele-
vators to freeze to the horizontal scabi-
lizer. Ice accumulacion on the air incake

T.0. 1T-378-1

area may cause both engines cto flameout by
ice ingestion. The windshield defroster is
not effective in prevencing the formation of
ice or removing ice from the windshield. The
resultant drag associated with aircraft icing
acrs to reduce the airspeed and to increase
the power requirements with a consequent re-
duction of rauge.

|WARNINGI

@When flying in icing condicions, be
constantly alert for che elevators
freezing to the horizontal stabili-
zer. Considerable force is required
to break the elevators loose. Leave
the area of icing as soon as pos-
sible.

@®lIce accumulations will greatly in-
crease the sctalling speed; there-
fore, extreme caution must be exer-
cised when landing under such condi-
tions.

Note
Ice breaking loose from the nose
area will strike the tail; che im-

pact will be alarming but normally
will cause no damage.

If icing conditions are encountered, change
altitude as soon as possible by climbing or
descending.

RAIN

Flight in heavy to severe rain showers need
not be avoided except to maintain radar con-
tact. Prior to entering an area of precipi-
cation, close the outside air ventilacting
ducts and turn pitot heat on,

TURBULENCE AND
THUNDERSTORMS

|WARNINGI

Flights through thunderstorms or
other areas of extreme turbulence
should be avoided due to possibility
of engine flameouc, structural fail-

ure, or damage due to hail, lightn-
ing, and violent up/down drdfts.
Maximum use of weather forecast

facilicies and ground radar to avoid
thunderstorms or other areas of
extreme turbulence 1is essencial,
Avoid flying in insctrument meteor-
ological conditions in areas where
thunderstorms are known to be pre-
sent,
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Should flight through an area of thunderstorm
activity Dbecome necessary, the following
recommended procedures should be followed:

1. Preparation - Turn on pitot heac, tight-
en scat belt, lock shoulder harness and

stow loose items. At night, use white
lighting to minimize blinding effecc of
lightning.

Noie
Make every effort to avoid looking

up from the iastrument panel at
lightning flashes. The blinding ef-
fect of lightning can be reduced by
lowering the scat,.

2. Airspeed - A penetration airspeed of 180
KIAS should be established. Trim che
aircrafc for level flight at cthis speed.
Severe turbulence may cause large and
rapid variations in indicated airspeed.
Do not chase the airspeed.

3. Acrcitude - The key to proper flight
technique through turbulence 1s atti-
tude. Both pitch and bank should be

controlled by reference to the attitude
indicator. Do not change trim after the
proper attitude has been established.
Extreme gusts will cause large atcticude

changes, Use smooth and moderate aile-
ron and elevator control inputs to
reestablish cthe desired atcitude. To

avoid overstressing the aircraft, do not
make large or abrupt attitude changes.

4, Thrust - Establish and maintain the
cthrust setting consistent with the de-
sired penetration airspeed and altitude.

5. Altitude - Severe vertical gusts may
cause appreciable alticude deviacions.
Allow alticude to vary, Sacrifice alci-
tude co maintain desired attitude. Do
not chase the altimeter.

NIGHT FLYING

During normal VFR flight, unfiltered lights
should be used sparingly. Reflections in the
canopy may be reduced by lowering che inten-
sity of all cockpit lights.

Note

@®During night/incermittent IMC, xe-
fleccions from the anti-collision
lights or strobe lights on clouds or
precipitation may create a distrac-
tion to the pllot and induce spatial
disorientation. If so, the anti-
collisjon lights or scrobe lights
should be turned off until clear of
the area of reduced wvisibilicy.

@®VWhen making VFR takeoffs in areas of
limited horizon references, referral
to the flight inmstruments is recom-
mended to avoid flying back into the
ground after cakeoff.

7-8 Change 1

COLD WEATHER PROCEDURES

The success of 1low temperature operacion
depends primarily upon the preparations made
during the post flight inspection, in antici-
pation of the rvrequirements for operaction on
the following day. In order to expedite pre-
flight inspection and insure satisfactory
operation for the next flight, normal oper-
ating procedures outlined in Secrion IY
should be adhered to with cthe following addi-
tions and excepctions.

BEFORE ENTERING THE AIRCRAFT

Remove all proteccive covers and dust plugs
and check that the entire aircraft is free
from frost, snow and ice. Depending upon the
weight of snow and ice accumulated, crakeoff
distances and climb out performance can be
seriously affected. The roughness and dis-

tribution of the ice and snow could vary
stall speeds and characteristics to an ex-
tremely dangevrous degree, In view of the

unpredictable and unsafe effects of such a
ractice, the ice and snow must be removed
efore flight is attempted. Brush off all

light snow and frost. Remove ice by a direct

flow of air from a porcable ground heater.

|WARNING|

@ctnsure water from melted 1ce is
sponged so it will pot drain to some
critical area and refreeze.

@®:insure water 15 drained from the
fuel ranks before cold wecather
operations.

If Jduring operation of the canopy, it is
found chat che raising or lowering puts undue
strain on the canopy motor or hinges, preheat
should be applied to insure normal operation.
Be sure that the fuel tank vents, fuel filter
and drain cocks are free from ice and drain
condensate. Check that the stacic air, pitct
tube and transducer vane are free of ice. If
ice within the engine is suspected, check the
engine for freedom of vtotacion. If engines
are not free, external heat must be applied
to forward engine section to melt the ice.
Check shock struts and actuating cylinders
for dirt and ice.

ON ENTERING THE AIRCRAFT

Check flight concrols for proper operation
and insure that canopy can be closed and
locked. To conserve the battery, use exter-
nal power to operate all electrical and radio
equlpment.

STARTING ENGINES

Start che engines using che normal starting
procedure outlined in Section TI1. Using an
APy for sctart will prevent a2 large battery
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discharge. 0il pressure may be high =after
starting cold engines. This is not dangerous
unless the pressure remains high. Do not
takeoff with ol) pressure above 245 PS1.

WARM-UP AND GROUND CHECK

Turn on cabin heat and windshield defroscing
system, as required, immediarely after start-
ing engines. Check the speed brake, thrust
attenuators and trim cabs for proper opera-
tion. Check the wing flaps and tlap indi-
cator for ooeration, If questionable read-
ings result, recycle the flaps three to four
times as a check on the indicator action.

IWARNINGI

Make sure all instrupents have warm-
ed up sufficiently to insure normal
operation. Electric gyro instru-
ments require approximately two
minutes for warm-up.

[CAUTION]

Because of low ambient temperatures,
the thrust of all engine speeds 1is
noticeably greater cChan normal.
This should be remembered during all
ground operations, and firmly an-
chored wheel chocks used for all
engine runups.

TAXIING INSTRUCTIONS

Avoid taxiing in deep snow. Use only essen-
tial eclectrical equipment to preserve battery
life while rtaxiing at low engine speeds. In-
crease space between alrcrafr while taxiing
to provicde safe stopping distance and to pre-
vent icing of aircraft snrfaces by melred
snow and ice in the jet blast of preceding
aircraft. Taxl speed should be reduced when
taxiing on slippery surfaces tc avoid skid-

ding.
|WARNING|

Make sure all instruments have heen
sufficiently warmed up to insure
normal  operation, Check f€or slug-
zlsh instrumnents diuring caxiing.

TAKEOFF

Make final instrument check during the ficstc
part of the takeoff as the brakes will not
aold the airecrafe on snow-covered or icy run-
ways at full cthrotele. Advance throrttles
smoothly or swecviag may resule.

Note

Nosewheel steering 13 essential far
takeoff from an icy crunway.

T.0. 1T-378-1

AFTER TAKEOFF

If takeoff from a snow- or slush-covered
field is made, the Dbrakes should be operated
several times to expel wet sgow or slush, and
the landing gear and wing flaps operated
through several cycles ¢to prevent ctheir
freezing in the cretracted position,

[CAUTION]

Do not exceed the landing gear and
wing flap down limit airspeed during
this opevration.

DESCENT

Rapid descents yencrally cause a fogging con-
dition to exist inside the canopy and wind-
snield. Therefore, it is necessary that the
pilot preheat the capopy and windshield
approximately 10 minuces before 2 descent is
made. A slight discomfort to cthe pilot may
be eacountered but preheating alds in pre-
ventiny canopy and windshield fog.

|WARNING|

The collection of snow, frost and
ice on the aircraft constitutes one
oZ the major flight hazards in low
rtemuperature operation and will
result in the loss of lift and in
rreacherous stalling characteris-
Cics,

APPROACH TO PATTERN

Make normal pattern and landing as outlinea
in Section IT.

BEFORE LEAVING THE AIRCRAFT

Release hrakes afrer wheels are chocked and
leave canopy partly open to allow zirculacion
within the cockpit to prevent canopy cracking
from contractlion and to reduce windshield and
canopy frosting. Wnenever possible, leave
the airerafc parked with full fuel tanks.
Every effort should be made during servicing
to prevent moisture from entuering the fuel
system. Check cthat orotectlve covers andg
dust plugs are installed, and that the batc-
tery 1az reuwpved when aircraft is outside in
temperatiures below =-29°C (-20°F), for move
than four hours or any extended perlod of
time,

DESERT AND HOT WEATHER
PROCEDURES

Hot we:qther and desert operation is identieal
with normal operatiua with [ew exceptions.
Takeoff and landing rolls are longer due to
lower air density, Added precautions should
be taken o protect the rubber ovr plasric
parts of the aircrafr f{rom danage by exces-
sive heac.

Change 2 7-9
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BEFORE ENTERING THE AIRCRAFT

Inspect intake ducts for sand or other for-
eign objects. If excessive sand is found, do
not sctart che engine. Inspect tires for
blisters, deterioracjon and proper inflacion,
Check for hydraulic system leaks as heac and
moisture may cause packing and valves to
swell,

TAXING INSTRUCTIONS

Taxi with minimum power to minimize the blow-
ing of dust and sand onto other aircrafc,
Keep adequate discance from any other air-
crafc taxiing ahead of you, and use brakes as
lictle as possible to prevent overheating.

TAKEOFF

During cakeoff, the aircraft will acceleratce
slowly and ground run will be longer because
the air is less dense in hot weather. Ground
speed will be increased for the same IAS.

AFTER TAKEOFF

Follow the normal flight procedures, being

particularly careful to maintain throttle
sectings that will keep the exhaust gas
temperature within tche prescribed engine

limitations.

DESCENT

Turn on defroscer prior to descent since waym
humid air is likely to cause canopy frostcing
in hot weathex descents,
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The appendix 1is divided into eight parts.

These

Parts are presented in proper sequence for preflight

planning.
in each parc.

Discussions and sample problems are given
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INTRODUCTION

The flight performance charts provide the
piloc with sufficient data for preflight and
in-flight planning. All charcts are based on
ICAO (International Civil Aviation Organiza-
tion) Standard Day conditions. Wwhen neces-
sary, temperature corrections for nonstandard
atmosphere have been included on the charcs.
Charcts for «c¢limb, cruise, endurance and
descent perxformance are presented in drag
index form; however, since the aircraft has
only one external loading configuration (no
external stores), a Drag Configuration Index
of 0 is used throughout.

ALTITUDE CORRECTION

The error in indicated altitude is negligible
and 1is, therefore, ignored throughout che
appendix.

Mission Planning

Al-1
A2-1
A3-1
AbL-1)
AS-1
Ab-1
A7-1
A8-1

INTRODUCTION

AIRSPEED CORRECTION

Charts ave provided to obtain «calibrated
airspeed (CAS), equivalent airspeed (EAS) and
true airspeed (TAS), ground speed (GS) is TAS
corrected for wind.

INDICATED AIRSPEED

Indicated airspeed (IAS) \is
from the airspeed indicator.

read directly

CALIBRATED AIRSPEED

Calibracted airspeed (CAS) is indicated air-
speed corrected for both error in the air-
speed sensing system and in the airspeed
indicator. The error in the 1indicator 1is
usually very small and not available to the
pilot and is, therefore, normally ignored for
routine flying. Calibrated airspeed as used
in this manual shall then be indicated air-
speed corrected for airspeed sensing system
(installation) ecrror only by the values given
in figure Al-1.

EQUIVALENT AIRSPEED

Equivalent airspeed (EAS) 1is calibracted air-
speed corrected for the effects of compressi-
bility. Although this correction is negligi-
ble at low speed and low altitude, it may be
as much as seven or eight knots at higher
speeds and altitudes. The corrections shown
in che Compressibility Correction Charcts
(figure Al-2) are subtracred froa the cali-
brated airspeed tro obtain equivalent air-
speed.

Al-1
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TRUE AIRSPEED

True airspeed (TAS) is equivalent airspeed
corrected for atmosphere density. The Type
CPU-26P dead-reckoning computer or figure
A}l-3 may be used for this correction.

SPEED CONVERSION CHART

The Speed Conversion Chart (figure Al-3) is
used to convert calibrated airspeed (CAS)
directly to true airspeed (TAS). The com-
pressibility effect has been included in this
chart.

Al-2

SYMBOLS AND DEFINITIONS

SYMBOLS

IAS

AVy

CAS

Av,
EAS

TAS

OAT
GS

w

Kn or
Kts

DEFINITIONS

Indicated airspeed, airspeed indi-
cator uncorrected. Where this sym-
bol (IAS) is used on the performance
charcs, mechanical error in the in-
strument 1is assumed to be zero.

Airspeed position error correction.
Calibrated airspeed, indicated air-
speed corrected for position error:
CAS = 1aS + AV;.

Airspeed compressibility correction.
Equivalenc airspeed, calibrated air-
speed corrected for compressibility:
EAS = CAS - AWV..

equivalent alrspeed
atmosphere density:

True airspeed,

corrected for

TAS = EAS x |
Vo

Ourside alr temperature.

Ground speed, true airspeed correct-
ed for the wind conponent velocity:
GS = TAS + V.

Density altitude, that value obtain-~
ed from the density altitude charc,
figure Al-4, at which air density at
the observed pressure alcicude
equals air density as defined by the
Intexnational Civil Aviation Organi-
zacion.

Sigma-ratio of ambient air density
to sctandard day sea level air
density.

Wind velocity component. Headwinds
considered (-), tailwinds considered

(+).

Knots, Nautical miles per hour.
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Model: T-378 AIRSPEED POSITION CORRECTION STANDARD DAY
Engines: (2) J69-T-25

Data: | Mar. 1361 INFLIGHT Fuel Grade JP4
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COMPRESSIBILITY CORRECTION CHART
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EXAMPLE: IF AMBIENT TEMP. IS -15°C
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STANDARD ATMOSPHERIC TABLE

Standard Sea Level Air:
T =15°C. W =.07651 tb/cu. ft. P, = .002377 slugs/cu. ft.
P = 29,921 in. of Hg. 1 of Hg. = 70.732 lo/sq. ft. = 0.4912 lb/sq. in.

This table is based on ICAQO Technical Report No. 3182 ag= 1116 ft. /sec.

Speed of
Alti- Density 1 Sound Pressure
tude Ratio Vo Temperature Ratio In. of Ratio
feet ]p/p0 Deg. C Deg. F a/a, Hg. P/P,
0 1. 0000 1. 0000 15. 000 59. 000 1. 0000 29.92 1. 0000
1000 .9710 1.0148 13.019 55. 434 . 997 28. 86 . 9644
2000 . 9428 1. 0299 11,038 51.868 . 993 27.82 . 9298
3000 . 9151 1. 0454 9. 056 48. 301 . 990 26. 81 . 8962
4000 . 8881 1, 0611 7.075 44,1735 . 986 25, 84 . 8636
5000 . 8618 1. 0773 5.094 41,169 . 983 24. 89 . 8320
6000 . 8358 1. 0938 3.113 37.603 , 979 23.98 . B013
7000 . 8106 1. 1107 1,132 34,037 . 976 23.08 L1718
8000 . 7859 1. 1280 -0. 850 30.471 . 972 22,22 . 1427
9000 .7619 1. 1456 -2. 831 26.904 . 968 21.38 . 7147
10000 .1384 1. 1637 -4.812 23.338 . 965 20.58 . 6876
11000 . 7154 1.1822 -6. 793 19. 772 . 962 18.79 . 6614
12000 . 6931 1.2012 -8.774 16. 206 . 958 18.03 . 6359
13000 .6712 1.2206 -10. 756 12. 640 . 954 18. 29 . 6112
14000 . 6408 1. 2404 -12.1737 9.074 . 950 17,57 . 5873
15000 . 6291 1.2608 -14, 718 5.507 . 947 16. 88 .5642
16000 . 6088 1. 2816 -16. 695 1.94] . 943 16, 21 . 5418
17000 . 5891 1. 3029 -18, 680 -1.625 . 940 15.56 . 5202
18000 . 5698 1.3247 -20. 662 -5.191 . 936 14. 94 . 4992
19000 . 5509 1.3473 -22. 643 -8. 757 . 932 14. 33 . 4790
20000 . 5327 1. 3701 -24. 624 -12.323 . 929 13.75 . 4594
21000 .5148 1. 3937 -26. 605 -15. 890 . 925 13.18 . 4405
22000 . 4974 1.4179 -28.586 -19. 458 . 922 12. 63 . 4222
23000 . 4805 1. 4426 -30.568 -23.022 .917 12.10 . 4045
24000 . 4640 1. 4681 -32.549 -26.588 . 914 11.59 . 3874
25000 . 4480 1. 4940 -34. 530 ~30. 154 . 910 13.10 . 3709

Figure Al-5
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TAKEOFF AND LANDING
CROSSWIND CHART

The Takeoff and Landing Crosswind Charc
(figure A2-1) is used to resolve the prevail-
ing winé inteo headwind and crosswind compo-
nents and to decermine nosewheel lift-off and
nosewheel touchdown speed and flap setting
for the crosswind componentc. The speed
obtained from the chart is the lowest speed
that .2 heading and course along the runway
can be maintained with full rucder and aile-
rons deflected, when the nosewheel is off che
runway . A maximum speed of 100 KIAS 1is
recommended for nosewheel lift-off or nose-
wheel touchdown. 105 KIAS is recommended for
main gear touchdown with zero flaps.

At any time the crosswind component exceeds
13 knots, the intersection of the guide line
and the crosswind component must be used to
determine tecommended airspeed for takeoff
and airspeed and configuration for touchdown.
Maximum recommended 90 degree c¢crosswind
components for dry, wet and icy runways and
those containing standing water (SW) of 17.5,
13 and 19 knots respectively are depicted.

EXAMPLE:

Conditions:

Wind Direction 40°
Sceady Wind Velocity 20 knots
Maximum Gust Velocirty 32 knots
Active Runway Runway 01

Find: Headwind component, crosswind compo-
nent, minimum nose wheel lifc-off and nose-
wheel touchdown speed, recommended flap
setting.

SOLUTION: (See figure A2-1)

1. Compute wind direction from the runway:
40° -10° = 30°
2. Enter chart at 30° angle between wind
and runway (A) and follow che 30° radial
line to maximum gust velocity = 32 knots
(B).

Note

Use maximum reported gust velocity
for determining tail wind com-
ponent, crosswind component, and
minimum nosewheel Lift-of{ and
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nosewhee)l touchdown speed, and re~
commended landing flap setting. Use
reported steady wind velocity for
determining headwind componrent.

3. Proceed downward and read crosswind com-
ponent = 16 knots (C).

4. Proceed upward along crosswind component
line to intersect guide line (D).

5. Proceed right and read winimum nose-

wheel lifr-off and nosewheel touchdown
speed = 90 KIAS (E), and recommended
flap setting = 507.

Note
Since the minimum nosewheel touch-

down speed with 1004 flaps is 85
KIAS or less, landing nustC be made
with no wore than 507 flaps.

6. Re-encer charc at wind angle = 30° and
reported sceady wind velocity = 20 knots
(F).

7. Proceed left and read headwind componenc
= 17 kpots (G).

Note

If crosswind component falls to che
left of the guide line use 65 KIAS
for minimum nosewheel lift-off speed.

TAKEOFF SPEEDS

The Takeoff Speed Chart (figure AZ-2) gives
the indicated airspeeds for stall and initial
scall warning as a function of pgross weight.
The normal takeoff speed for all gross
weights below 6700 pounds is 90 KIAS unless
crosswind conditions require a higher speed.
Single engine recommended ctakeoff speed is
100 KIAS. The charr also includes takeoff
and ciimb speeds for uwinimum distance to
clear an obstacle,

EXAMPLE:
Conditions:
6300 1bs.

Gross Weight

Find: Stall

speed.

SOLUTION: (Figure 42-2)

speed, initial stall warning

1. Enter the chart at gross weight = 6300
lbs. (A).

2. Proceed upward to intersecc
guide line, chen left to
speed = 73 KIAS (B).

3, Return to gross weight = 6300 lbs. and

the scall
read stall

continue wupward to the 1initial stall
warning guide line, then left to read
initial stall warning speed = 79 KIAS

(C).
Change 1 A2-1
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NORMAL TAKEOFF DISTANCE

The Normal Takeoff Distance Chart (figure
A2-3) is used to determine the ground run and
total distance required co clear obstacles up
to 200 feet high. The ground run is defined
as the distances along the runway from the
start of the takeoff run to the point where
the alrcraft leaves the ground. The total
distance to cledr an obstacle is the distance
along the runway from the start of the take-
off run to the point where the obstacle
height is reached.

Distance may be determined for various condi-
tions of atmosphere, ross weight, wind,
runway slope and obstacle heighc. The dis-
tances are based on 307 flaps, military
power, the takeoff speed shown in figure
A2-2, and 105 KIAS over the obstacle with
gear up and 507 flaps. The distance required
when using 987 RPM may be found by adding 157
to the distance obtained from the chazt.

If crosswind conditions require a higher
takeoff speed, instructions for computing
takeoff distance are covered under Velocity

During Takeoff Ground Run, figure A2-7.
EXAMPLE:
It is desired to lead a formation takeoff

with the following conditions:

Power Satting 987 RPM
Tewmperature 27°C

Pressure Altirude 2000 fc.
Gross Weight 6500 1bs.
Headwind Component 15 knots

Active runway:

Slope 17 uphill
Length 5000 ft.
Surface condition Dxy

Find: Takeoff ground run distance and total
distance to clear a 50 fooc obstacle.

SOLUTION: (Figure A2-3)

1. Enter chart at Ctemperature = 27°C (A)
and proceed right to intersect the
temperature conversgion guide line (B).

2, Proceed upward and read temperature =
81°F (Cy.

3. Continue upward to pressure altitude =
2000 fr, (D), then right to gross weipht
= 6500 1lbs. (E),

4. Drop down to wind base line (F), then
parallel te headwind guide lines to wind
= 15 knots (G).

5. Drop down to slope base line (M), then
varallel to uphill guide lines to slope
= 17 grade (I), then drop down to read
ground run = 1760 feet (J).

6. Compute grounc run with 987 RPM:

1760 feet x 1.15 = 2024 feet.

7. From point J drop down to obstacle
height = 50 feet (K), cthen proceed left
to read total distance over obstacle =
2700 feet (L).

8. Compute total
with 987 RPM:

2700 feet x 1.15 = 3105 feet

distance over obstacle

A2-2

CRITICAL FIELD LENGTH

The critical Field Length Chart (figure A2-4)
gives the length of runway required to accel-
erate to the critical engine failure speed on
two engines with military power and then, in
case of engine failure, either continue che
takeoff on single engine or aborc the rakeoff
and sctop. Cricical engine failure speed 1is
defined as the speed at which engine failure
permits acceleration to takeoff speed on the
remaining engine in the same distance that
the aircraft may be decelerated to a stop.

The chart assumes a three-second delav for
reaction time and the use of normal braking
with idle RPM. If 987 RPM is to be used for
takeoff, the critical field lengch is in-
creased by 107.

EXAMPLE:
Conditions: Same as NORMAL TAKEQOFF DISTANCE
example.
Find: Critical Field Length,

SOLUTION: (Figure A2-4)

l. Enter chart at cemperature = 27°C (A)
and proceed upward Lo pressure alcicude
= 2000 feekt (B), cthen right to gross
weight - 6500 lbs, (C).

2, Drop vertically co dry runway guide line
(D).

3. Proceed to the right to wind base line
(E), cthen parzallel to headwind guide
lines to wind = 15 knots (F), and chen
continue right to read critical field
lengch = 3400 feert (G).

4. Compute critical field length with 98%
RPM:

3400 feet x 1.10 = 3740 feec.

REFUSAL SPEEDS

The highest indicated airspeed to which an
aircraft can accelerate and then be stopped
in the available runway remaining is called
the refusal speed. This speed is determined
from the Refusal Speed Chart (figure A2-5)
for existing takeoff conditions and runway
length. The chart 1is based on a military
power acceleration to the refusal speed, and
then normal braking at idle RPM to a complete
stop. A three-second delay for reaction time

is included. The stopping distance for
figure AZ-5 is based on a dry, hard suzface
runway . For wet or icy conditions, the

stopping distance increases and the corrected
refusal speed is obrained from figure A2-6.
If 98%7Z RPM is used for takeoff, reduce the
effective runway length by 10Z.

EXAMPLE L:

Conditions:
example.

Same as NORMAL TAKEOFF DISTANCE

Find: Refusal speed.



SOLUTION: (Figure A2-5)

1. Enter the chart in the upper vight hand
corner at actual runway length = 5000
feet (A).

2. Proceed right to headwind = 15 knots (B)
and drop down to vread effective runway
length = 7000 fcet (C).

3. Compute effective runway length with 987
RPM.

7000 feet x .90 = 6300 feecr.
4, Enter the main chart at gross weight =

6500 lbs. (D) and proceed rizht ¢co
pressure alticude = 2000 feet (E).

5. Proceed downward to temperature = 27°C
(F).

6. Proceed right to effective vunway length
= 6300 feet (G), then down to read
refusal speed = 85 KIAS (M).

EXAMPLE II:

Condtions: Same as NORMAL TAKEOFF DISTANCE
example, except runway condition is wet (RCR
12).

Find: Corrected Refusal Speed.

SOLUTION: (Figure A2-6)

1. Dry runway refusal speed = 85 KIAS was
obtained from Example 1.

2. Enter chart at dry vunway (RCR 23)
refusal Speed = B5 KIAS (A) and proceed
upward to wer runway condltion line (B).

3. Proceed left to read corrected refusal
speed = 65 KIAS (C).

The cricical engine failure speed may also be
determined from cthe Refusal Speed Chart,
Since at this speed elther the aircraft may
be stopped or the takeoff executed on single
engine in cthe same distance, the critical
engine failure speed may be determined by
considering the critical field length (from
figure A2-4) as the actual runway length.

VELOCITY DURING TAKEOFF
GROUND RUN

The Velocity During Takeoff Ground Run Charc
(figure A2-7) is used to monitor the aircraft
speed at fixed points along the runway during
the takeoff ground run. The normal speed at
any point along the runway may be determined
by first determining the distance required to
attain the normal takeoff speed (figure A2-2)
for the prevailing conditions and following
the guide lines to the fixed polnt distance.

T.0. L'(-378-1
EXAMPLE I:

The normal takeoff ground run has been deter-
wined from figure A2-3 to ove 1600 feer, and
the takeoff speed to be 90 KIAS from figure
A2-2.

Find: Speed afrter 1000 feer of ground run.
SOLUTION: (Figure A2-7)

1. Enter che chart 4t normal takeoff ground
run distance = 1600 feec (A) and proceed
right to takeoff speed = 90 KIAS (B).

2. Construct BC parallel to the guide
lines.

3. Re-cnter chart at distance = 1000 feet
(D) 2nd proceed rignt to intersect BC.

4. At intersection (E) drop down to read

speed = 67 KLAS (F),

1f crosswind conditions require an 1increase
in takeoff speed, compute the takeoff dis-

tance using the Velocity During Takeoff
Ground Run Chart (firgure A2-7). TFinter the
chart with the normal takeoff distance.

Proceed horizontally to intersect the normal
takeoff speed. Proceed along the guidelines
to the required takeoff speed, then horizon-
tally leftr cto read the rtakeoff distance.

EXAMPLE II:

From example I normal cakeoff distance 1is
1600 feet at a normal takeoff speed of 90
KLIAS. Assume that the required takeoff speed
is 100 KIAS.

Find: Takeoff ground run distance.

SOLUTION: (Figare aA2-7).

1. Encer the chart at normal cakeoff zround
run distance = 1600 feet (A) and proceed
right rto normal ctakeoff speed = 90 KIAS

(B).

2. Construct BG wparallel to the guide
lines.

3. Re-enter the chart at speed = 100 KIAS

(H) and proceed upward co intersect BG.
4. At intexsection (I) proceed lefr to read
distance = 1950 feec (J).

Change 2 A2-3



T.0. 1T-37B-1

Model: T-318 STANDARO DAY
Date: 1 Mar, 1961 Engines: (2) J69-T-25
Data Basis: flight Test. TAKEOFF AND LANDING CROSSWIND CHART fuel Grade JP4
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Model. T:318 TAKEOFF SPEED _ STAHDARD DAY
Bate: 1 Age. WIS Engines: (2) }69-T-25

Foel Grade P4
Data Basis: Flight Test HALF (50%) FLAP — MILITARY POWER Fuel Density 6.5 Lb/6al
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Wadet 1378 CRITICAL FIELD LENGTH Engines. (3] J£9.1.25
Dae 1 Agr. 1975 ngines: -T-
. . Fuel Grade 1P-4
Data Basis: Flight Test. MILITARY POWER Fuel Density 6.5 Lb/Gal
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Model 1318 B REFUSAL SPEEDS OR CRITICAL ENGINE FAILURE SPEED STANOARD DAY
Date: 1 Apr TS Engines: (2) 169-T-25
P MILITARY POWER Fuel Grats JP-4
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. CORRECTION TO REFUSAL SPEED OR SYARDARD DAY
Model- 1:378 CRITICAL ENGINE FAILURE SPEED Engines: (2) 189-T.25
Date: | Mar, (981 Fuel Grade IP4
Data Basis: Flight Test. FOR RUNWAY CONDITION Fue) Density 65 Lb/Gal
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Modet 1378 STANOARD DAY
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PART 11l CLIMB

TABLE OF CONTENTS

Climb Performance . . . . . . . . A3-1

CLIMB PERFORMANCE

The Climb Performance Charts (figures A3-1
through A3-3) two engine and (figures A3-4
through A3-6) single engine are wused to
derermine the fuel consumed, time elapsed,
and horizontal air distance traveled during
an "on «course' climb. The charts assume
adherence to the climh speed schedules shown
in figure A3-1 (two engines) and figure A3-4
(single engine) and full cthrotetle ac all
alritudes. At altitudes above 15,000 feec,
full throttle may be slightly less than 1007
RPM. This condition is normal and has been
accounted for in the charcs,

USE

For a climb from sea level the charts are

entered with initial gross weight, final
alctitude and temperature deviation from
standard day; and cthe fuel used, time to

climb and horizontal distance traveled are
read directly. To climb from an initial
altitude other than sea level, the fuel used,
time and distance are the difference between
those quantities for a climb from sea level
to the final altictude, and a climb from sea
level to che actual inicial aletizude.

The Charcs are wused for computing climb
performance after the technical order climb
airspeed has been attained. This will be
approximately 500 feet above cthe terxrain and
two minutes afrer brake release. Fuel for
starc, taxi, cakeoff and acceleration to
technical order climb airspeed is approxi-
mately 145 pounds.

EXAMPLE:

Conditions:
Inicial altitude 2500 £t
Inicial gross weight 6400 ib
Final alcitude 25,000 f¢
Temperacture Deviation +10°C

Find: Fuel used, time to climb, hori-
zontal distance traveled.
SOLUTION: (See figures A3-2 and A3-3)
1. Enter figure A3-2:
At initial gross weight = 6400 1lb (A)
Move horizontally to altitude = 25,000
ft (B)

Drop verctically to guide line (C)
Move horizontally to base line (D)
Move parallel to "Hotter" guide lines to
/\ Temp = +10°C (E)
Move horizoncally to the fuel used scale
and read fuel used = 370 lb (F)

2. Enter figure AJ3-3:

At initial gross weight = 6400 lb (G)

Move horizontally to altitude = 25,000
fr (W)

Drop vertically to time guide line (I)

Move horizontally to base line (J)

Move parallel co "Hotter" guide
to /\ Temp = +10°C (K)

Move horizontally to the tiwme scale and
read time = l4.8 min (L)

Drop vextically f£frowm (I)
guide line (M)

Move horizontally to base line (N)

Move parallel to "Hotter' guide lines
to /\ Temp = +10°C (0)

Move horizoncally to the distance scale
and read distance = 51.0 Naut mi (P)

lines

to distance

3. Re-enter figures A3-2 and A3-3 and
repeat steps (A) through (P) using:
Altitude = 2500 fr and /\ Temp = 10°C

hotcer. Read:
Fuel used = 30 1b
Time = 1 minute

PDistance = 3 miles

4. Determine fuel used from 2500 ft ¢to

25,000 fc:

Fuel used from seal level to 25,000 fc:
370 1b

Fuel wused from sea leval to 2500 fe:
30 b

Fuel used: 370 - 30 = 340 1b
5. Determine time to climb from 2500 ft to
25,000 fc:
Time from sea level to 25,000 fc:
14.8 minutes
Time from sea level to 2500 ft:
1 minute
Time to climb:
14.8-) - 13.8 minutes

6. Determine horizontal distance traveled
in climb from 2500 ftr to 25,000 fc:
Distance to c¢limb from sea level co

25,000 fc: 51.0 Naut miles
Discance to climb from sea
2500 fr: 3 Naut niles
Horizontal distance traveled in climb:
51.0 - 3 = 48.0 Naut miles

level to

The climb speed schedule to be followed is
taken from figure A3-1.

A3-1
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PART IV RANGE

TABLE OF CONTENTS

Mach Number Calibrated Airspeed

Conversion . .« v . . . . . Ab=]
Constant Altitude Cruise (997 Maximum

Range) B ¥ X D ¢
Constant Altitude Cruise (95% RPM) . . A4-3
Aivr Naucical Miles Per Pound of Fuel . A4-3

MACH NUMBER - CALIBRATED
AIRSPEED CONVERSION

Using the Mach Number - Calibrated Airspeed
Conversion Chart (figure A4-1) the pilot wmay
obtain calibrated airspeed from Mach number
or Mach number f£rom calibrated airspeed at
any desired altitude. Compressibility has
been accounted for in the chart and no fur-
thexr correction is necessary.

EXAMPLE:

Enter chart (figure A4-1):

At alticude = 15,000 feet (A)

Move up to Mach number = .40 (B)

Move horizontally to the lefc to Cali-
brated Airspeed scale and read calibrac-
ed airspeed = 200 knots (C}

CONSTANT ALTITUDE CRUISE
(99% MAXIMUM RANGE)

The 997 Maximum Range Charts (figures A4-2
and A4-3) are used to obtain near maximum
range for a given quantity of fuel while
maintaining speeds higher than those required
for peak maximum range. From these charts
the pilot can determine cruise performance at
a particular pressure altitude, cemperature,
wind velocity, and average gross weight, The
charts gprovide data for air and ground
speeds, rtime, nautical miles per pound of
fuel, fuel flow, and fuel required.

USE

To find cruise distance and time elapsed, the
charts are entered with known values of fuel
available for cruise, cruise altitude and
winds, To find fuel regquired for a desired
distance or time, an estimated quantity of
fuel 1is used to compute tentative distance
and time, which are in turn used to cowpute a
fuel quantity., This process is repeated, if
necesgary, using computed fuel for the next
estimate, until the estimated and computed
values approximate each other.

EXAMPLE |:

Conditions:
Initial Gross Weight: 5800 lb
Cruise Alticude: 20,000 fc
Cruise Temperature: -20°C
Cruise Fuel: 600 1b
Wind: Average 20 knot tailwind

Find: Cruise Speed, Ground Distance,

Time Elapsed.

SOLUTION:

Determine Average Gross Weight:

Inicial Gross Weight: 5800 1b

Cruise Fuel: 600 1b

Final Gross Weight: 5800-600 = 5200 1b

Average Gross Weight:5800+5200 5500 1b
2

Enter Saumple Chart for Time and Airspeed
AC Average Gross Weight - 5500 1b (4)

Move horizontally to Alticude = 20,000
ft (BB)

Drop vertically ro guide line (CC), chen
move to the left co Mach number = .434

(DD) (Read cruise speed = 197 KCAS frouw
figure A4-1)
Move to the right from (CC) to base line
(EE)
Follow guide lines toc temperature =
-20°C (FF)
Move horizontally to the 20 knot rail-
wind guide line (GG)
Drop vertically to ground speed = 289
knots (HH)

TAS = GS-V,, = 289-20 = 269 knots

Construct vertical line (GGHH)

Entex sample chart for fuel flow and
fuel required:

At average gross weight = 5500 1b (K)
Movie horizontally to altitude = 20,000
fr (Li)

Drop vertically to guide line (MM), then
move to the right to Nautical Air #iles
per Pound = .314 NMI/lb (NN)

Move horizontally to true airspeed = 269
knots (00)

Construct vertical line {OQPP)

Enter fuel required scale at 600 1b (QQ)
Constxuct hoxizontal line (QQRR)

Read at intersection of constructed
lines (OOPP) and (QQRR)

Time = 42 minutes (SS) and fuel flow =
856 lb/hr (TT).

Re-enter sample charc for rtime and
airspeed:

At time = 42 minutes (QQ)

Construct horizontal line (QQRR)

Read at 1intexsection of constructed
lires (GGHH) and (QQRR)

Distance = 200 Naur Miles

Ad-]
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EXAMPLE II:

Condicions:
Initial Gross Weight: 5950 1b
Cruise Alcitude: 25,000 fc
Cruise Temperature: -35°C
Crulse Distance: 300 Naut Mi

Wind: Average 40 knot headwind
Find: Fuel Used, Crulse Speed, Elapsed
Time.

SOLUTION:

Estimate Fuel Used: 900 1b

Determine Estimated Average Gross Weight:

Initial Gross Weighe: 5950 1b
Estimated Fuel Used: 900 1b
Estimated Final Weight: 5950-900=5050 1b
Estimated Average Gross

Weight: 5950+5050=5500 b

Enter sample chart for time and ground-
speed:

Ar average gross weight = 5500 1lb (a)
Move horizontally co altitude = 25,000
fe (B)

Drop vertically to guide line (C), then
move to the left to Mach number scale
and read Mach number = .456 (D)

(Read cruise speed = 185 KCAS from
figure A4-1)

Move to the right to temperature base
line (E)

Follow the guide lines to temperature =
-35°C (F)

Move horizontally to wind velocity = 40
knot headwind (G)

Drop vertically co ground speed = 233
knots ()

True airspeed = CGS -V, = 233 -
(-40) = 273 knots
Move up to distance = 300 Naut miles (1)

Move to the left to time = 77 minutes
J)
Enter sample chart for fuel flow and

fuel required:

At average gross weight = 5500 1lb (K)
Move horizontally to alticude = 25,000
fr (L)

Drop vertically to guide line (M), then
move horizontally to Nautical air miles
per pound = .362 NMI/1lb (N)

Continue to move right to true airspeed
= 273 knots (0)

Move vertically to fuel flow scale, read
fuel flow = 754 1b/nhx (P)

Continue up to time = 77 minuces (Q)
Move to che left to fuel required scale
and read fuel required = 968 1b (R)

The estimated and computed fuel quanti-
ties <closely approximacte each other;
therefore, the computation is not
repeated

T.0. LT-378-1

CONSTANT ALTITUDE CRUISE
(95% RPM)

The 957 RPM cruise charts (figures A4-4 and
A4-5) represent the maximum cruise speed chat
can be used with any given set of conditions
and should be restricted to flights where
time is an important facctor. From these
charcs che pilot can determine cruise perx-
formance at a particular pressure altitude,
temperature, wind velocity, and average gross
weight. The charts provide data for air and
ground speeds, time, nautical miles per pound
of fuel, fuel flow, and fuel required.

USE

The 957 RPM Cruise Charts are used 1in the
same manner as the 997 Maximum Range Charcs.
For sample problems, refer to CONSTANT ALTI-
TUDE CRUISE (997 MAXIMUM RANGE).

AIR NAUTICAL MILES PER POUND
OF FUEL

These charts (figures A4-6 and A4-7) provide
cruise control data for various speeds and
gross weights from sea level to 25,000 feet
altitude, as well as recommended cruise
speeds for obtaining maximum range with head-
wind, for 997 maximum range and for maximum
endurance. Also included are data for cruise
at 957 RPM, and for reading true airspeed and
fuel flow for any conditions of gross weighec,
alticude, Mach number and ambient Crempera-
ture. Charts for both two engine and single
engine operation are inc¢luded.

The Air Naucical Miles Per Pound of Fuel
charts are included to provide the pilort with
a means of planning flights whenever the
standard Constant Altitude Cruise charts
(figures A4-2 through A4-5) cannot be used.
This would be if it is desired to cruilse at
speeds other than those given in the Constant
Altitude Cruise chartcs.

It should be emphasized that the air miles
per pound of fuel will remain constant at the
Mach number and calibraced airspecd shown in
the charts, regardless of the prevailing
temperature, although the 7 RPM required,
true airspeed and fuel flow will vary with
actmospheric condicions. It is then recow-
mended that, when planning a mission with the
air Nautical miles per pound of fuel charts,
calibrated airspeed be used as the cruise
control for obtaining the desired range.

USE

Air Nautical miles per pound of fuel, true
airspeed and fuel flow are found direccly by
entering the charts with average gross
welght, cruise altitude, the desired type of
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cruise concrol and temperature., To find fuel
required to cruise a given distance or lengcth
of time, an estimated average gross weight
for the cruise segment is used, and fuel
required decermined from the resulting fuel
flow and elapsed time. If this value of fuel
required results in an average grass weight

appreciably different from cthe estimated
weight, the computation is chen reworked
using che new gross weight.

It should be noted that the 1line labeled

"Maximum Range" is also the base line for che
family of guide lines in this portion of the

chart. This base line is always interceptad
first before proceeding parallel to the guide
lines to the desired cruise Mach nuwmber.
(See Example, steps 3.A chrough 3.D.)
EXAMPLE:
Conditions:
Inicial Gross Weight: 6100 1b
Cruise Altitude: 15,000 fc
Temperature : -20°C
Wind: Average 60 knots headwind
Find: Cruise speed for maximum range

and fuel required to fly 200 Naut. Mi.

Mpdel T30B
Date 1 Iy 9%

AIR NAUTICAL MILES PER POUND OF FUEL

TWO ENGINES

Data Basis Flight Vest

MAX IMUM RANG

E

SOLUTION:

Estimace Fuel Used: 1200 1b
Determine Estimated Average Gross
Weighec:

Inicial Gross Weight: 6100 1b
Estimaced Fuel Used: 1200 1b
Estimated Final Weight:6100-1200=4900 1b
Estimated Average Gross

Weight: 6100+4900=5500 1b
2

Enter Sample Chart:
At Gross Weight 5500 1b (A)

Move up to Cruise Alticude = 15,000 fc
(B
Move across horizontally to Base Line
(C)

Move parallel to Guide Lines to 60 knots
Headwind (D) (Use linear interpolation
between Base Line and Recommended
Cruise-100 knots Headwind line)

Move horizortally to Transfer scale and

read Transfer scale = 15.10 (E)
Enter Sample Charc:
At Transfer scale = 15.10 (E)

STANDARD DAY
Engines: 12) )69-7-25
Tuel 6rade P 4
fuel Density 6.5 1b/8al

DED
CRUISE - 100 KT

HEADWIHD

1 +am

lesT e

T CRUISE

SCALL

PRESSURE ALTITUDE - 1000 FT

L

TRANSFER

55 a0

GROSS WELGHT - 100 LB

KTAS

STANDARD DAY
PRESSURE TEMPERATURL
ALTITUDE

- 1000 FT oC
sL 15
5 5

10 -~ 5
15 ~15
20 -25
25 -35

Ab-4



Move to Alcicude = 15,000 £t (F)

Drop vertically to NMI/1lb scale and read
NMI/lb = .265 (G)

Construct vertical line (GH)

Return to Sample Chart

Drop vertically from (D) to Mach number
scale and read Mach number -.435 (1)
(Read Cruise Speed = 218 KCAS from
figure A4-1)

Continue down to Temperature = -20°C (J)
Move horizontally to True Airspeed scale
and read True Airspeed = 270 knots (K)

LT ]
L | by 195

Da1a Basix. Flight Test.

AIR NAUTICAL MILES PER POUND OF FUEL
TWO ENGINES

T.0. 1T-378-1

Enter Sample Chart:

At True Airspeed = 270 knots (K)
Construct horizontal line (KL)

Ar the intersection of constrxucted lines
(GH) and (KL) read Fuel Flow 1015 1b/hr
(M)

Compute Ground Speed:

Ground Speed = TAS - Headwind = 270 - 60
= 210 knots

Compute Time to fly 200 Nauc. Mi.

Time = Distance - Grcund Speed = 0.952
Compute Fuel Used in cruise:

Fuel Used = Fuel Flow x Time = 1015
1b/hr x 0,952 hr = 967 lb

STANCARD DAY
Engines: {2) J88-1 25
Tuel Grade 1P
beel Oensity 65 Lb/Gal

PRESSURE ALTITUDE ~ 1000 FT.
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5. Revise Escimared Bverage Gross Weighr:

Initial Gross Weight: 6100 1b
Camputed Fuel Used: 967 lb
nal Gross Welghc: 6100-967=5133 1b

erage Gross Weizht: 610045133=5616 1hb
—yrees

. Entecing the chart at 5616 1lb  Gross

deipht 1o is  evident cthat this would

vesult in essentially the same soluctions

as above, therefore, the problem is nor

1
WO rKed.,

DIVERSION RANGE SUMMARY
TABLES

The two-engine and single-engine diversion

cange summary tables, filgures A4-8 show in
quick reference form the range available and
time required for a return to base or diver-

silon to an alternace with a ziven quantity of

fuel remaining.
Two return profiles are presencted: (l) con-
tinue crulse at the initial alticude until

destination field with penetration
level, or (2) cliab to che
and cruise until over the
penetration descenc Co  sea
level. The optimum altitude, is the cruise
altitude which gives the best range for the
nrofile selecred. Range performance for 500,
750 and 1000 pounds remaining fuel are pre-
sented. These fuel quantitcies include a 250
pound allowance at sea level for approach and
landing at the destination, but no aother
reserves or allowances, The tables also
include recommended cruise speed and fuel
flow, and fuel, time distance for an
on-course maximum range descent from cruise
altitude,

>ver  che
descent rto sea
optimum alttitude
field, with =a

ana

A&-6 Change 1

EXAMPLE:

Condicions:

tind;
able,

Two engines

Initial aleis e 15,000 feet

Fuel remaining 750 pounds
optimum craise altitude, range avail-
cune vequived, speed, fuel flow.

SOLUTION: (Figure A4-8)

tnter the table at 750 pounds fuel.

Selece column far 15,000 feer initial

aletitude.

Read optimum alcicude = 25,000 rfectr.
On line for optimum altitude cruise pro-
file read nautical miles = 139 and
minutes = 33.6,

In cruise section of table for the op=~
timum altitude of 25,000 feer read KCAS
= 185, KTAS = 273 and fuel flow = 750
pounds per hour.
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Data Basis: Flight Test

KCAS

400

375

350

325

300

275

250

225

200

175

150

125

100

MACH NUMBER -

CALIBRATED AIRSPEED CHART
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STANDARD DAY
Engines: {2) J69-T-2§
Fuel Grade JP4
fuel Uensity 6.5 Lb/Gal

ALTITUDE - 1000 FT.
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T.0. 1T-378-1

Mateh 1378 AIR NAUTICAL MILES PER POUND OF FUEL STAHDARD DAY

Oate | Apr 1975 Engines: (2) J69-1-25
TWO ENGINES Fuel Brade JP-4

Data Basis: Flight Test Fuel Density 6.5 Lb/Gal

99% MAXIMUM RANGE

RECOMMENDED
MAXIMUM RANGE (BASE LINE) CRUISE - 100 KT
— HEADWIND
= S B T T T 1T X /T T T annsaswn R
S s o i T | B u. H;I ! ’--——/’f————-gsz RPM |
S - . ! - LINE ] CJCRUISE Hf
, = O I USRS 7
w 1ol e MW e 7000 18}
S PHt e TR SRR TN /6000 Le
= s ST - y O 5000 Ls ] 16
| T I - | Y LA N 1
2 EENE A S! SENEEEENEE iNbma o= TN . AT 1
w20 g g‘ : e . EuEp it YA iun [P
2 B e L EeH R ARR RS San s SRR S L RRRE A SHEEIELZa AR 3 I
< SENE AmN e RS HEEER N - WA »
= 25 Rei H N R e 1 LV y AR N ! [~4
o IR == HEA W T P ] N T 14 £
T T i NN i ez n 1T ]
S ssanns RN AT T N - 2
T . MAXTMUM - N \ =
T f ENDURANCE AN I A
B I i TTTTT Ty . 12
[ : . 5000 LB 2 : \
e by 5000 LB - iy NN
l 3 ' A o 1L
P 1 / T N
E I H i | I &3 | ENEEEEEEA LY |
REEE I A_E I ] 1 1[ I: 1]
I — S I --+--|--_!_ - p—— ;___IT - —= o e 10
50 55 60 65 .207+.25 11.30 1, 3574.40 115.451+.50 1. 55 11 .60
GROSS WEIGHT - 100 LB i MACH NUMBER -+ -+
1 1 4 : ! )| ! 450
B ERESEsEN "
' - 400
T — |+ 4+ 11 e W L ! 2 > a
. 1 350
EEEE N T
| =l
STANDARD DAY SEE TEMPERATURE - OC AP 1 T 200
PRESSURE TEMPERATURE o T T T4 1A ! 2
ALTITUDE T INRENEE NEEREBEEY SN ) ik prrtretee =
- 1000 FT T 1 - 40 : K4 250
[ | d .l T T
5 : > : e ' 200
10 17 A
15 5 . ]
20 amm v ! _ 150
25 s - ]
" T 1 100

Figure A4-6 (Sheet 1 of 2)
AL-12



1T-37B-1

T.0.

STANDARD DAY
Engines: (2) J69-T-25

Fuel Grade IP4
Fuel Density 6.5 Lb/Gal

AIR NAUTICAL MILES PER POUND OF FUEL
TWO ENGINES

Model: T-318
Date: | Mar, 1961
Data Basis: Flight Test

PRESSURE ALTITUDE - 1000 FT.
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I T.0. 1T-378-1
STANDARD DAY

' Wotel: 1308 AIR NAUTICAL MILES PER POUND OF FUEL Engines: (2) J69-1-25
Date: ) Apr. 1975 Fuel Grade IP4
I Data Basis: Flight Test. SINGLE ENGINE Fuel Density 85 Lb/6al
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Model: T-37B AIR NAUTICAL MILLES PER POUND OF FUEL STANOARD AY
Date: 1'Mar. 1961 Engines: (2) J69-1-25
Data Basis: Flight Yest SINGLE ENGINE Foe) Brade P4

fuel Density 6.5 (b/Gal
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T.0. 1T-378-1

DIVERSION RANGE SUMMARY TABLE

STANDARD DAY TWO ENGINES ZERO WIND
FUEL, RANGE AND TIME REMAINING
WITH 250 LB8S. FUEL AT SL PROCEDURE
1000
FUEL FT SL 5 10 15 20 25 INITIAL ALTITUDE
NMI 42 46 50 54 59 67 CRUISE AT INITIAL ALT TO BASE;
MIN 10.4| 13.0| 15.8| 17.7| 19.7 | 21.7 DESCEND QOVER BASE; NORMAL
PENETRATION CONFIGURATION
500 1000 OPTIMUM ALTITUDE
LB FT SL 5 10 L5 20 25 (REMAIN AT PRESENT ALT.)
NMT CLIMB TO OPT ALT & CRUISE TO
MIN BASE; DIKSCEND OVER BASE;
NORMAL PENETRATION CONFIG.
NMI 85 96 109 121 137 158 CRULSE AT INITIAL ALT TO BASE;
MIN 20.7| 26.0| 29.7| 33.0| 37.5 |4l.8 DESCEND OVER BASE; NORMAL
PENETRATION CONFIGURATION
750 1000
LB FT 25 25 25 25 25 25 OPTIMUM ALTITUDE
NMI 98 111 127 139 150 158 CLIMB TO OPT ALT & CRUISE TO
MIN 30.4| 33.5| 36.2| 38.6| 40.4 | 41.8 BASE; DESCEND OVER BASE;
NORMAL PENETRATION CONFIG.
NMI 122 146 168 188 216 248 CRUISE AT INITIAL ALT TO BASE;
MIN 29.5| 37.0| 43.4| 48.8] 55.2 |61.5 DESCEND OVER BASE; NORMAL
PENETRATION CONFIGURATION
1000 1000
LB FT 25 25 25 25 25 25 OPTIMUM ALTITUDE
NMI 186 200 215 228 239 248 CLIMB TO OPT ALT & CRUISE TO
MIN 52.0| 52.4| 55.2] 53.1| 60.0 |61.5 BASE; DESCEND OVEK BASE;
NORMAL PENETRATION CONFIG.
KCAS 247 231 218 206 1685 185 NOTES
CRUISE KTAS 247 250 253 258 264 273
F/F ® Fuel and time included
(1b/hr)| 1460 (1300 |[1100 960 840 750 for climb ac T.0. A/S
to opt alt and penetration
descent.
NMI 7 14 22 29 37 ®O0n course descent -
) clean configuration, idle
2 RPM, 200 KCAS; values
2= TIME 2.0] 4.0 6.0 7.8 9.5 given apply only for cthe
(SRS descent.
U
Z )
oy FUEL 19 34 48 58 68

h4-16

Figure A4-8 (Sheet 1 of 2)
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T.0. 1T-378-1 ‘
DIVERSION RANGE SUMMARY TABLE ‘
—~ STANDARD DAY SINGLE ENGINE ZERO WIND
FUEL, RANGE AND TIME REMAINING ‘
WITH 250 LBS. FUEL AT SL PROCEDURE
TN 1000 ‘
FUEL FT SL 5 10 15 20 25 INITIAL ALTITUDE ‘
NMI 60 59 oYy, 61 62 CRUISE AT INITIAL ALT TO BASE;
MIN 19 22 25 27 30 DESCEND OVER BASE; NORMAL '
PENETRATION CONFIGURATION
—~
500 1000 OPTIMUM ALTITUDE ‘
LB FT SL 5 10 15 20 (REMAIN AT -PRESENT ALT.)
NMI CLIMB TO OPT ALT & CRUISE TO '
MIN BASE; DESCEND OVER BASE;
NORMAL PENETRATION COWFIG. '
NMI 118 125 134 144 150 CRUISE AT INITIAL ALT TO BASE;
MIN 37 42 47 52 55 DESCEND OVER BASE; NORMAL '
PENETRATION CONFIGURATION
750 1000 ‘
LB FT SL| S 10 15 20 OPCIMUM ALTITUDE
— NMI CLIMB TO OPT ALT & CRUISE T0 ‘
MIN BASE; DESCEND OVER BASE;
NORMAL PENETRATION CONFIG. '
NMI 176 120 208 223 236 CRUISE AT INITLAL ALT TO BASE;
N MIN 55 | 6L | 69 | 75 | 80 DESCEND OVER BASE; NORMAL ‘
PENETRATION CONFIGURATION
1000 1000 ’
LB FT 10 10 15 15 20 QPTIMUM ALTITUDE
—~ NMI 182 199 210 223 236 CLIMB TO OPT ALT & CRUISE TO ‘
MIN 64 68 81 75 80 RASE; DESCEND OVER 3ASE;
NORMAL PENETRATION CONFIG. ‘
KCAS 190 181 171 161 151 NOTES
CRUISE KTAS 190 195 198 202 205 ‘
F/F @® Fuel and time included
(lb/hr)| 304 733 664 613 572 for climb at T.0., A/S
to opt alt and penecration ‘
descent.
NMI 7 14 21 28 36 @® On course descent -
A clean configuration, idle ‘
%; RPM, 200 KCAS; values
QW TIME 1.9 3.8 5.6 7.3 8.9 given apply only for the
oo
A descent. ’
Z
[oXa)
— FUEL 9 17 22 28 32 ’
/'\ ‘
N ‘
Figure A4-8 (Sheet 2 of 2)
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T.0. 1T-378-1

PART V ENDURANCE

TABLE OF CONTENTS

Maximum Endurance . . . . . . ., ., AS-1

MAXIMUM ENDURANCE

The Maximum Endurance charts (figures A5-1
and A5-2) enable the pilot to determine
loiter time available for a given fuel quan-
tity, or fuel required for a specified loicer
time, at maximum endurance speed, for any
given conditions of altitude and gross
weighc. Charts for both two engine and
single engine operation are included.

Recommended maximum endurance speed is 125
KCAS for all altitudes and gross weights.

USE

Loiter rtime available for a given quanticy of
fuel is read from the chart at the intersec-
tion of & line representing average gross
weight and loiter altitude, and a line repre-
senting loiter fuel. To find fuel used
during a specified loiter time, the chart is
entered with an estimated average gross
weight, required alcitude and time. If the
required fue! indicated results in an average
gross weight which is appreciably different
from the estimated weight, the computation is
then reworked using the new gross weight.

EXAMPLE I:

Conditions:
Inicial Gross Weighec: 5600 1b
Loiter Altitude: 20,000 fc

Find: Loiter time available with 1200

1b fuel.

SOLUTION:

1. Determine Average Gross Weight:

Initial Gross Weight: 5600 1b

Loiter Fuel: 1200 1b

Final Gross Weight: 5600-1200=4400 1b

Average Gross Weight: 5600+4400=5000 1b
20T

2. Enter Sample Charc:
At Average Gross Weight = 5000 1b (4)
Move horizontally to Altitude = 20,000
£t (B)
Constrxuct vertical line (BC)

3. Re-entey Chart at Fuel Used = 1200 1b
(D)
Move up to Guide Line (E)
Construct horizontal 1line (EF)

AL the intersection of constructed lines
(BC) and (EF) read Time = 2 hours (G)

EXAMPLE II:

Conditions:
Inicial Gross Weight: 5450 1b
Loiter Altictude: 5000 fc

Find: Fuel used to loiter for 1 hour.

SOLUTION:

Estimate Fuel Used: 9500 1b
Determine Estimated Average Gross Weight:
Initial Gross Weight: 5450 1b
Estimated Fuel Used: 900 1b

Estimacted Final Weight: 5450-900=4550 1b
Estimated Average Gross
Weighc: 5450+4550=5000 1b
2

fnter Sample Chartc:

At Average Gross Weight = 5000 1b (H)
Move horizontally to Altitude = 5000 fc
(L)

Drop vertically to Time = 1 hr (J)
Move horizontally to Guide Line (K)
Drop to Fuel Used scale and read

Fuel Used = 720 1b (L)

Revise Egtimated Average Gross Weight:

Inicial Gross Weight: 5450 1b

Computed Fuel Used: 720 1b

Final Gross Weight: 5450-720=4730 1b

Average Gross Weight: 5450+4730=5090 1b
2

Entering the charc at 5090 1lb. Average
Gross Weight it is evident che solution
would be essentially the same as shown
above, cherefore, the problem 1is not
reworked.
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DESCENT

Three types of desceat are shown in the
Descent Charts (figures A6-1 through A6-3).

1. The maximum range descent is wmade with
idle RPM, speed brake retracted and 200
RCAS.

I~

The rapid descent is made with idle RPM,
speed brake extended and limit CAS and
should be used only when it is necessary
to descend in the minimum possible time.

3. The penetration descent is made with 657
RPM and 200 KCAS. The speed brake may
be either extended or retracced.

EXAMPLE I:

A maximum range descent from 20,000 feet to
sea level is planned.

Find: Rate of descent, time to descend, fuel
used and horizontal distance traveled.

SOLUTION:

1. Enter chart at 20,000 feer (A), proceed
to the right to rate of descent guide
line (B) and drop down to read race of
descent = 3000 feet per minute (C).

2. At the intersection of line AB and the
configuration drag index guide line (D)
drop down to the time to descend guide
line (E) and proceed left to read time
to descend = 7.8 wminutes (F).

3. From E proceed right to the fuel used
guide line (G) then drop down to read
fuel used = 58 pounds (H).

4, Return to point E and drop down to read
horizontal distance traveled = 29 nauti-
cal miles (T).

(Figure A6-1)

T.0. 1T-37B-1

DESCENT

EXAMPLE 1I:

A rapid descent from 20,000 feet to sea level
is to be made.

Find: Speed, rate of descent, time ¢to
descend, fuel used and horizontal distance
traveled.

SOLUTION:

1. Enter chart at 20,000 feet (A) and
proceed right to read 293 KCAS (B).
Continue right to rate of descent guide
line (C) and drop down to read rate of
descent = 22,000 feet pexr minute (D).

2. At the inctersection of line AC and the
configuration drag index guide line (E)
drop down to time to descend guide line
(Fy and proceed left rto read time to
descend = 43 seconds (G).

3. From F proceed right to the fuel used

uilde 1line (H) and drop down to read
uel used = 5 pounds (I).

4, Return to point F and drop down to read
horizontal distance traveled = 3.2
nautical miles (J).

EXAMPLE Ill:

(Figure A6-2)

A penetration descent with speed brake
extended from 20,000 feert to sea level is
planned.

Find: Time tro descend, fuel used and hori-

zontal distance traveled.
SOLUTION: (Figure Ab-3)

1. FEnter chart ac 20,000 feet (A) and
proceed right co drag index guide line
for speed brake out (B).

2. Drop down to time to descend guide line
for speed brake out (C) and proceed left
to read time to descend = 6 minutes (D).

3. From C proceed right to fuel used guide
line for speed brake out (E) and drop
down to read fuel used = 64 pounds (F).

4. Rerurn to point C and drop down to read
horizoncal distance traveled = 23 nauti-
cal niles (G).

Ab-1
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LANDING SPEEDS

The Landing Speed Chart (figure A7-1) gives
the stall, initial scall warning, and minimum
approach speeds with 1007 flap defleccion, as
a function of gross weight. The recommended
normal approach speed for all gross weights
is 100 KIAS with 100% flaps and 910 K1AS with
zero flaps.

NORMAL LANDING DISTANCE

The MNormal Landing Distance Chart (figure
A7-2) 1s wused to determine the distance
required to clear a 50-foot obstacle, ctouch-

down and come to a complete stop. The chart
assumes a normal approach speed of 100 KIAS,
1007 flaps, speed brake extended, idle RPM
below 50 feer and normal braking during the
ground roll. The distance required for flaps
up landings may be found by adding 207 to the
distance with }100% flaps.

The normal landing distance may be reduced by
307 by approaching with the minimum approach
speed (sce figure A7-l): bowever, this is
only recommended when the available runway
length will not permit the use of 100 KIAS
apprxoach speed.

EXAMPLE:

Conditions:

Temperature 27°C
Pressure altitude 2000 feet
Gross weight 6000 pounds
Headwind component 10 knots
Runway condition dry

Find: Landing ground roll distance and total
distance to clear a 50 foot obstacle.

SOLUTION: (Figure A7-2)
1, Enter chart at temperature = 27°C (A)
and proceed right to intercept the

temperature conversion guide line (B).
2. Proceed upward and read rtemperature =
81°F(C).

3. Continue upward to pressure altitude =
2000 feet (D), then right to gross weight
= 6000 pounds (E).

4, Drop down to wind base line (F), proceed
parallel to headwind guide lines to wind
= 10 knots (G), then drop down to read

round roll = 1800 feet (H).

5. ontinue down to total distance guide
line (1), then left to read total dis-
tance to clear 50 foot obstacle = 3150
feet (J).

CORRECTION TO LANDING
GROUND ROLL FOR RUNWAY
CONDITION READING

When other than dry
active runways,
responsible for
the bYase weather

conditjons exist on
base operation officers are
determining and relaying to
station the type of runway

covering and cthe relative slickness of the
runway, as determined by the James brake
decelerometer. This information will Dbe

transmitted as part of the teletype weather
sequence. The relative slickness of che
runway is determined as outlined in T.O.
33-1-23. This number will either be a one or
a two digit number and is referred to as cthe
runway condition reading. This number will
be followed by the letter “P' if the runway
is patchy. A report of SLRI4P would indicate
slush on the runway, RCR of 14, and patchy
conditions, Explanation of —terms 1is as

follows:
RCk =-- Runway condition reading
Y ~-- Patchy
WR -- Wet runway
SLR -~ Slush on runway
LSR -- Loosc snow on runway
PSR -- Packed snow on runway
iR -- Ice on runway
The ground roll distances given in figure

A7-2 are for an RCR of 23,
normal dry hard surface
vected ground roll for an RCR less than 23
may be found from figure A7-3 using the dry
runway distance and the latest reported RCR
for the destination runway. To deteramine che
corrected total distance over a 50-foot
obstacle, first subtract Cthe dry runway
ground roll from the total distance shown in
figure A7-2 to find cthe air distance, then
add the corrected ground roll. If the re-
ported RCR 1s equal to or greater than 23,
use the distances shown directly in the
Normal Landing Distance c¢nhart without any
furcher corrections.

which represencs a
runway. The cor-

Naote

If no RCR is available, use 12 for
wel runways and 5 for icy runways.

EXAMPLE:
From the previous example, Ethe dry runway
ground roll was 1800 feet and the ctotal

distance was 3150 feecr.

Find: Ground roll and total distance if the
latest reported RCR = 12.
SOLUTION: (Figure A7-3)

l. Enter chart at dry runway pround roll =
1800 feet (A).

Change 1 A7-1
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Proceed upward to RCR = 12 (B), then lefc
to read corrected ground roll = 3100 feet

ey,
Compute air distance:
3150 feer - 1800 feer = 1350 feet.

Compute corrected toCal distance:
1350 feet + 3100 feet = 4450 feet.

Change 2



Model. T-

38

Date: 1 Apr. 1975

Data Basis: Flight Test

K1AS

LANDING SPEEDS

FULL (100%) FLAP, GEAR DOWN, SPEED BRAKE OUT
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TAKEOFF AND LANDING DATA
CARD

The takeoff and landing data card is included
in che Flight Crew Checklist. The takeoff
and landing information for cthe planned
mission should be entered on the data card
and used as a vready reference for review
prior to takeoff and landing. A complecte
sanple problem of a mission, co fawiliarize
the pilot with use of the charts and proce-

dures to fill out the takeoff and landing
data card, 1s shown at the end of this
Section.

The cakeoff and landing data card definitions
are as follows:

CONDITIONS
GROSS WEIGHT

Gross weight of the aircraft at scart of
mission in pounds.

RUNRWAY AIR TEMPERATURE

Runway air temperature in degrees centigrade.

FIELD PRESSURE ALTITUDE

Altimeter reading in feet for dial set at
29.62 inches of mercury.

EFFECTIVE WIND

Reported wind coaditions.

RUNWAY LENGTH
Useable length of ruaway in feec.

CRITICAL FIELD LENGTH

The distance required to accelerate to criti-
cal engine failure speed and either stop or
continue to takeoff on single engine.

TAKEOFF DATA
TAKEOFF RUN

The distance required to accelerate to take-
of £ speed.

TAKEOFF SPEED

The speed at which the aircraft will leave
the ground. (Normal ctakeoff speed 1is 90
KIAS.)

T.0. 1T-37B-1

MISSION PLANNING

REFUSAL SPEED

The refusal speed (KIAS) is the maximum speed
at which the aircraft can be stopped in the
remaining runway length.

ONE ENGINE FOR BEST ANGLE OF CLIMB

The speed that will result in the waximum
angle of climb for single engine condicions
is 125 KIAS (clean).

LANDING DATA
GROSS WEIGHT

Gross wejight of the aivcraft at end of mis-
sion in pounds.

MINIMUM NOSEWHEEL TOUCHDOWN SPEED

The speed at which the nosewheel should be
lowered to the runway.

LANDING ROLL

The distance required to decelerate from the
touchdown speed to full stop.

SAMPLE PROBLEM

This mission planring problem is included as
an additional aid in the application of che
data presented 1in Appendix I, A typical
navigaction mission will be planned 1in che
succeeding paragraphs and each of the charts
will be used in the progress of the flighc.

For this aission, the following conditions
are assumed: :
1. This mnission 1is to be a navigational
flight to a check point 200 nauntical
miles due west of the home field and
then to destination located 175 nautical
miles due north of the check point,
Constant altitude cruise at 997 maximum
range will be used to the check point
and consctant alticude cruise at 957 RPM
will be used from the check point to
destination. A maximum range descent
will be planned to arrive over destina-
tion at 2000 feetr, Cruise altitude will
be 20,000 feet. The Air Nautical Miles
Per Pound of Fuel Charc (figure AL-6)
will be wused:; however, similar results
can Dbe attained using cthe Constant
Altitude Cruise Charts (figures A4-2
through A4-5). For planning purposes,
an average gross weight of 5500 pounds
will be wused. Normal deviations from
this weight will result in insignificant
changes In performance values.

AB-1
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2. The weather renort over the Lintended
route 1includes a wind of 25 knots from
360° and cthe temperature at 20,000 feet
is -10°C, Temperature deviation during
climb is 10°C hotter than standard.
Winds for climb and descent are light
and variable.

3. The home field conditions are: cleva-
tion 500 feec, pressure altitude 600
feet, runway air temperature 30°C, wind
265° magnetic at 22 knots, active runway
22 which is 4000 feet long, surface wet,
and RGR = 12,

The destination field conditions are:
elevation 1000 fcet, pressure alcitude
1200 feet, runway air temperature 25°C,
wind 290° wmagnetic at 12 knots, active
runway is 26 which is 5000 feet long,
and RCR = 8,

o~

PLANNING THE MISSION

The first step is to £ill out the rakeoff and

landing data card contained in T.O. 1T-37B-
1CL-1:
CONDITIONS
1. Gross weight
(Full fuel and crew of two) 6575 1bs
2. Runway alr tenperature
(Weather data) . . . . .. . 30°C
3. Field pressure altitude 600 fc
4, Effective wind
Headwind component (from
figure A2-1) N 15 kts
Crosswind component (from
figure A2-1) 15 kts
5. Runway slope . . . . . . . . 0%

It must also be noted from figure 42-1 that
the minimum nosewheel lift-off and touchdown
speed 1s 86 KIAS.

6. Runway conditions reading (RCR) . 12
7. Runway length 4000 fc
TAKEOFF DATA

1. Cririecal field length

(frxom figure A2-4) 3510 fc
2. Takeoff run

(from Cizure A2-3) 1450 fc
3. Takeoff speed

(from f£igure A2-2) 90 KILAS
4. Refusal speed

(from fignres A2-5 and A2-6) 67 KIAS
5. One engine out, best rate-of-climb

speed (from figure A3-4) 159 KCaAsS
6. One engine spced for best angle-

of-climb (clean) 125 KIAS

A8-2

LANDING IMMEDIATELY AFTER TAKEOFF

1. Landing roll

(from figures A7-2 & A7-3) 2970 frc

LANDING DATA (DESTINATION)

In order cto determine the landing gross
weight, comnlete the airborne portion of cthe
mission at this point and add landing data as
the last step.

1. Gross weight 4990 lbs
2. Minimum Nosewheel Touchdown

Speed (from figure A2-1) 70 KIAS
3. Landiny roll

(from figures A7-2 & A7-3) 2900 fc

The airhorne portion of the mission is plan-
ned as follows:

WESTBOUND LEG

The westbound leg consiscs of a climp from
500 feer above field elevation to cruise
aitirade and then cruise at speeds for 997
maximum range to the <curning point, Alr
nautical miles per pound of fuel charc will
be used for crulse data.

1. Climb from 1000 to 20,000 feec.

a. Gross weight at start of cliwb
(allow 145 pounds for ground
operacion and takeoff)

Enzine srart gross wejight -

around allowance (6575-145) 6430 lb
t. Fuel used

(fisure A3-2) (275-13) 262 1lb
c. Tiwe required

(figure A3-3)(10-1/2) 9 1/2 min

d. ‘itorizoncal distance covered
(figure A3-3)(34-1) 36 naut mi

N>

Cruise at 20,000 feec
a. Average gross weight 5500 1b
b. Distance
(first leg-climb distance =
200-36) PN 164 naut mi

c. Recommended Hach No/TAS

(figure A4-6) .43/272 kts
d. Calibrated Airspeed

(£igure 44-1) 195 ks
e, Fuel Flow

(£igure AL-6) 860 lb/hr
£. ETE to turninyg poinc

(Climb + Cruise = 9 1/2 +

36) S 45 1/2 min
g. lFuel required to turning point

(STTO + cliab + cruise =

145 + 262 + 530) 937 1b
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RETURN LEG

The leg from turning point to destination
consists o0f cruise at speeds for 957 RPM and
then a maximum range descent to 2000 feect.

1. Cruise at 20,000 feet

a. Average gross weight 5500 1lbs
b. Distance required to descend
at end of cruise
(figure A6-1) 26.5 naut mi
c. Cruise distance
(To destination - descent
distance = 175-26) 149 naut mi

d. Recommended Mach No/TAS

(figure AL-06) .53/335 kts
e. Calibrated airspeed
(figure A4-1) 242 kcs
f. Fuel flow
(figure A4-6) 1200 Ib/hr
g. Ground speed (335-25) 310 kts
h., Time vrequired - Turning
point to descent 29 min
i. Fuel required - Turning
doint to descent 580 1b
2. Descent
a. Fuel used
(figure A6-1) 53 1b
b. Time required
(figure A6-1) 7 win
AT DESTINATION
1. ETE after turn point
(Cruise + descent = 29 + 7) 36 min

2. Tota. mission time
(0+46+0+36) 1 hr 21 t/2 min
3. Total fuel used
(Ground allowance + climb +
outbound cruise + return cruise
+ descent =

145+262+530+53) 1570 lb
4, Fuel resexve

(Initial fuel - total fuel used =

2000 - 1570) 430 1b
5. Landing gross weight

(Engine start gross weighc -

total fuel used = 6575-1570) 5005 1b

The landing data for 4990 lb gross weight may
now be entered on the Takeoff and Landing
Data Card.

T.0. 1C-3738-1

T37B TAKEOFF AND LANDING DATA CARD
CONDITIONS

Takeoff Landing
Gross Weight 6575 lbs 5005 l1bs
Runway Air
Temperature 30°C 25¢°C
Field Pressure
Alctitude 600 fc 1200 fc
Wind (Dir & Vel) 265°/22 kn 290°/12 kn

Runway Condition
Reading (RCR) 12 8

Runway Length 4000 ft 5000 fc
TAKEOFF

Takecoff Run 1450 fc
Takeoff Speed 90 kts
Minimum Hosewheel Lift-off Speed 83 kts
Refusal Speed 67 kts
Critical Field Length 3510 ft

One Engine Speed for Best Angle-of-

Climb (clear) 125 KIAS
LANDING
Imnediacely
After Final

Takeoff Landing
Gross Weipght 6430 lbs 5005 1bs
Minimum Nosewheel
Touchdown Speed 83 kts 70 ks
Landing Roll 2970 ft 2900 fc
SUMMARY
Check your f£flight plan during the actual
flight to determine whatever deviations
exist., Thesec deviations may be applied to

the reserve expected et the destination. The
most important factors to consider are:

Fuel used during start, taxlL and takeoff
(example was based on 145 pounds for
this phase).

Deviation from recommended cliwmb
schedule.

Deviation from recomnended cruise
control.

Variation in engine performance.

Navigational exrors, formation flight.

A8-3/(A8-4 blank)
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Numbers in Parentheses ( ) are Illustratifon Figure Numbers

A
Abort . 3-3
Acceleraced Splns
Erect . . . . . . . . . 6=2, 6-4
Inverted -+ . . . 6-3, 8-5
Accelerometer . 1-30
AC Flectrical Power DlSCELbUClOH 1-22
AC Fuses . . . .« . . . .. 1-22
After Landing . . . . . . . . 2-14
After Ta&eoff 2-9
Aileron and Elevator Trim Tab SWLCCh 1-27
Aims . 1-28
Alr ConditLonlng. Ventilacing and
Defrosting System, Cockpit (1-31), 1-44
Air Conditioning Controls, Cockpit 1-44
Knob, 4ir Control .. . 1-48
Lever, Cockplt Airx 1-45
Rhesstat, Cockpit Alr Temperature
Control . 1-45
Switch, Cockpitb Airx Temperature
Control . . 1-44
Defrosting System . 1-48
Knob. Windshield and Canopy
Defrost 1-48
Normal Operation of Cocnplt ‘Air
Constionlng System . 1-48
Air Outlects . 1-48
Aircrafc, The . 1-1
Dimensions . 1-1
Fuel System . (1-9)
General Arrangement R S £ 8
Gross Weight B
Airstart
Attempts During Flameout Landxng
Pattern . . . . 3-8
Emergency - ... 3-7
Alcicude Loss in Dive Recovery - . (6~2)
Anti-Collision Beacon Lights Switch 1-40
Approaches, Instrument ., . . . , . 7-1
Non-Precision Final . . . 7-2, (7-3)
Precision Final e e e .72 (7-4)
Radar (7-2)
Penetration and Bnroute/Radar
Descents 7-2
Circling . 7-7
VOR}DWE/VORIAC (7-1)
Attitude Indicator
ARU-42A (T.O0. 1T-378-561) 1-31
ARU-~44 /A e 1-30A
J-8 1-30
MM-3 . . 1-30
Fast Erection ﬁwtcch - 1-30
Automatic Lap Belt (T.0. 1T- 378 661)
Type HBU-12 . (1~36A).1-54
Autowatic Opening Safety Belts . 1-53
Type MA-5 or MA-6 (l 36) 1-54
Automatic Opening Parachutes 1-548
Auxiliary Power Unic (APU) Canopy
Switch . . 1-44

378-1

ALPHABETICAL

B
Battery Switch . 1-17
Bailout if Seat Falls to EJect 3-13
Before Descent B 2-11
Before Leaving Aircraft 2-14
Before Takeoft RN 2-8
Before Taxiing e e 2-6
S8elt, Automatic Lao (T O 1T-37B-661)
Type HBU-12 . (1-36A),1-54
Belr, Automatic OpenLng Safety
Type MA-5 or YA-56 (1-36), 1-54
Boost Pump Switch, Fuel . . N 1-13
Boost Pump Warning nght, Fuel 1-13
Brake System . 1-24
Braking Procedure . 2-12
Breaker, Canopy (1-38), 1-57
Use of Canopy 8reaker Tool o 32
C
Canopy 1-41
Breaker . (1 38), 1-57
Defrost Knob . 1-48
Emergency Canopy Control Sw1tch 1-42
External Canopy Circuit Switch 1-42
Auxiliary Power Unit (APU)
Canopy Swicch . 1-44
Canopy De-clutch T- Handle 1-44
Canopy Jettison T-Handle 1-44
External Canopy Suitches 1-42
Internal Canopy Control Switch 1-42
Canopy Downlock Handles . 1-42
Canopy-Not-Locked warnxng Lighc 1-42
Loss of, In-Flight . 3-11
Unlocked During Flight 3-10
Center of Gravity Limitations 5-3
Charts, Performance
Airspeed Position Correction . . (Al-1)
Air Nautical Miles Per Pound cf
Fuel (Single Engine) . . . (A4-7)
Air Nautical Miles Per Pound of
Fuel (Two Engines) (A4-6)
Best Climb Speed and Rate-of- Clxmb
(Single Engine) . (A3-4)
8est Climb Speed and Rate-of-Climb
(Two Engines) . . (A3-1)
Compressibilicy Correction Chart . (Al-2)
Constant Alcitude Cruise (997
Maximum Range) Time and
Ground Speed . (A4-2)
Constant Altitude Crulse (9SZ RPM)
Time and Ground Speed . (A4-4)
Constant Alcitude Cruise (992
Maximum Range) Fuel Flow and
rhel Required . . (A4-3)
Constant Altitude Crulse (9SZ RP%)
Fuel Flow and Fuel Required . (A4-=5)
Change 1 Index- 1
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Numbers in Parentheses ( ) are Illustration Numbers

Correction to landing Ground Roll
for Runway Concitjion Reading

(RCR) . . . (A7-3)
Correction to Refusal Speed fot

Runway Condition . . . . . (A2-6)
Critical Field Length L. . O (A2-L)
Density Altitude Chart . (Al-4)

Fuel Used to Climb (Single Engine) (A3-5)
Fuel Used to Climb (Two Englnes) . (A3-2)

Landing Speeds . . (A7-1)
Mach Number - Callbrated ALrspeed
Chart . . . (A4-1Y)

Maximum Endurance (Sinale Englne) (45-2)
Maximum Endurance (Two Engxnes) . (A5-1)

Maximum Range Descent . . (A6-1)
Refusal Speeds, Military Power . (A2-5)
Normal Landing Distances . . (A7-2)
Normal Takeoff Distance . . . . (A2-3)
Penetration Descent . . . . . (A6-3)
Rapid Descent . L. . . (AB-D)
Speed Conversion Charc .. .. (AL-3)
Standard Armospheric Table . . . (Al-5)
Takeoff and Landing Crosswind

Charc . . . . . . . . .(Aa2-])
Takeoff Speed . .. (A2-2)

Time to Climb and Horizontal
Distance Traveled (Single
Engine) . .. (A3-6)

Time to Climb and Horizontal
Distance Traveled (Two Engines) (A3-3)

Velocity Durlng Takeoff Ground Run (A2-7)

Checklists . . .. ii, 2-15
Climb . . . . + .« . L . L. 2-9
Clock . . . . « . . . .. 1-32
Cockpict

Forward View . . A , L0 (=4

Left Side e

Right Side . .o (-7

Cockpit Air ConstLonxng Controls . 1-44

Knob, Air Control . . . . . . 1-4%

Lever, Cockpit Air . 1-45

Rheostat, Cockpit Air Temperature
Control . . . 1-45

Switch, Cockpit ALt Temperature
Control . NN 1-44

Cockpit Ailr Condlcxonlng System

Normal Operation . . . . . .

Cold Weather Proceduxes

After Takeoff

Approach to Pattern

Before Entering the Achraft

Before Leaving the Alrcraft

Descent .

On Entering the “Aircraft .

Starting Engines ..

Takeof£ .

Taxiing Inscructtonq

Warmup and Ground Check

Communication and Assoclated Electronlc
Systems D 1
Table . . . . . . . . (1-21), 1-

Command Radio

UHF-AN/ARC-164 . coL(1-23),
Operation of UNF Command Radio 1

Course Indicator (1- 26), 1

DME Navigation System 1
DME Control Panel

NAV RN
DME Indicatorx
DME Operation
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Index-2 Change 1

Internphone System AN/AIC-10 . 1-34
Interphone Control Panel L. (1-22)
Interohone Operation . . . . 1-34

Radio Magnetic Indicator . (1-27), 1-38

Communication and Associlated
Electronic Equipment . . . . (1-21)

Complete Electrical Failure N 3-20
Control System, Flight N 1-27
Control Lock .. .. . (l-18), 1-28
Control Quadrants . , . . . . (1-5)
Control Stick MOVEMENTS (Elevator),

Abrupt. . o+« + .+ . . 6-8
Control Stcick Ger (1-17), 1-27
Crosswind Takeoff . . . . ., . . . 2-9
Cruise e v e e e e 2-11

D
Danger Areas . L. (2=2)
Data Card, Takeoff and LandLng . 2-15
DC Circuit Breakers .o 1-17
DC Electrical Power DLscrLbut*on .. =17
Declutch T-Handle, Canopy . . . . 1-44
Defrosting Syscem . N 1-48

Krnob, Windshield and Canopy
Defrost . . .. L-48

Departing, Prepared Surface - 3-2
Descent

Cold Weather Procedures . . .. 7-9

Desert and Hot Weather Procedures 7-10
Deserc and llot Weather Procedures . . 7-9

After Takeoff . . R 7-10

Before Entering the Aircraft . . 7-10

Descenc . . . . . . . . . 7-10

Takeoff . . Le e 7-10

Taxiing Instructions . - 7-10
Diluter Lever, Oxygen Regulacor . Z-49
Dimensions, Aivcraft . .. . 1-1
Dive Recovery, Alricude Loss in .. (6 2)
Diving e 6-5
DME Navigat[on System Coe e l 37

OME Control Panel
NAV P . . . . L (1-24)y

DME Indicator . . . . . . . (1-25)

DME Operation . ... L (1-38)
Downlock Handles, Canopy . . 1-42
Downlock Safety Pinsg, lLanding Gear . (1-14)
Duration Charrt, Oxygen System . . . (1-32)

E
Egress, Energency Ground e - .. 3-2
Ejection . e e e 3-12

Low AICLtude . PR 3-12

Minimum Ejection Altrtudes
Emergency Minimum Altitude . . 3-12
Procedures . . . . . . (3-3)

Ejection Seats . . . . . . (1- 35) 1-51

Handgrips . 1-53

Shoulder Harnesa Locklng Lever . 1-53

Trigger . . 1-53
Electrically Operated Equmeent .. 1-17
Electrical Power Supply

Systen . .o (1-12), 1-

1-17
AC Electr1031 Power sttrlbutlon 1-22
AC Fuses e e e 1-22
Battery Switeh . . . . . . . 1-17
DC Circuit Breakers . . 1-17
DC Electrical Power Dlstrxbutlon 1-17
Electrically Operated Equipment 1-17
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Rumbers in Parentheses ( ) are I}lustration Numbers

External Power Receptacle . , . 1-17
Generator Switches . 1-17
Inverter Switch o e 1-22
Loadmeters . .. 1-22
Electrical Power System Falkure
Complete Electrical Failure .. 3-20
Generator Failure . . . . | . 3-20
High Loadmeter Reading . . . . 3-20
Inverter Failure . . 3-20
Zero/Negative Loadmeter Readlng . 3-21
Emergency Airstarc P L Y
Emergency Entrance R - 1))
Emergency Equipment . . 1-33
Englne Fire and Overheat Detect
Syscem . .. (1-20), 1-33
Engine Fire and ‘Overheat Dececc
Switches . . . 1-33
Engine Fire and Overheac ox FLre
Detect Warning Lights .- 1-33
Survival Kit . . 1-56
Emergency Extension, Landlng Gear . 3-17
Emergency Lever, Oxygen Regulator . 1-49
Emergency Override Swiceh, Landing
Gear . . . . 1-23

Emergency Procedures
Critical Acction
Introduction e e
Noncritical Action N
Emergency Retraction, Landing Gear
Emergency T-Handle. Landing Gear
fngines .
Afcer Engxne Shutdown (Before
Leaving Aircraft)
Before Starting
Engine Instruments
Exhaust Gas Temperacure
Indicators .
Fuel Flow Indicacors
0il Pressure Indicacors
Tachometers
Failure .
Durlné Takeoff One Engxne
ter Airborne)
During Takeoff Two Engines
(Afrer Alirborne Low Altitude)
One Engine, During Flight
Two Engines, During Flight
Flight Characteristics Under ParcLal
Power Conditions - .
Minimum Single Engine Speed
Fire and Overheat . . . .
Fire During Flight
Fire or Overheat During Sta*t
Fire or Overheat During Takeoff,
One Engine
Overheat Warning During Fllght
Fuel Control System . ., . (1-3),
Engine-Driven Fuel Pumps .
Fuel Control e
Quadrant .
Quantity, Data
Ice Warning System
Ignition System
Ignition Swictches
Restart During Fllght
Shutdown R
Starting .
Starcting System .
Starter Switches . e -
Throttles . P |
Throctle Friction Knob 1
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Engine Limitations . I
Exhaust Gas 1meerature,
Excessive Engine .o« . . 5=
RPM . L T
Exterior Ins ectlon e e (2-1), 2-1
Exterior Lighting . . N 1-40
Anti-Collision Beanon nghts
Switch . . 1-40
Landing and Taxx nghts Sw1£ch . 1-41
Navigation Lights Switch o 1-40
External Canopy Concrols e L (1-29)
Canopy Declucch T-Handle e 1-44
External Canopy Swicches 1-42
External Power Receptacle . . . ., 1-17
F
Failure, Engine . . . 3-S5
During Takeoff One EngLne (Afcer
Airborne) . . 3-4
During Takeoff Two Engines (After
Ailrborne, Low Alcitude) . 3-4
Flight Characterlstlcs Unaer Parcxal
Power Conditions - 3-4
One Engine, During Flight 3-5
Two Engines, During Flight 3-5
Fire
Engine Fire and Overheat ... L3-S
Engine Fixe During Flight . . 3-5
Engine Fire or Overheat During Start 3-2

Engine Fire or Overheat During

Takeof £, One . . 3-4
Fuselage, WLng or Eleccrical Fire . 3-6
Overheat Warning During Flight 3-6
Fire and Overheat Detect System

Englnes . . (1-20), 1-33
Fire and Overheat Detect Switches,

Engines . . 1-33
Fire and Overheat Detect Uarnlng

Lights, Engines e e e 1-33
Flap System, Wing . e 1-26
Flat Tire, Landing with 2 . . . . 3-18
Flight Characteristics . . 6-1
Flight Characteristics Under Partxal

Fower Conditions . . . . . . . 3-4
Flight Control System . RN 1-27

Aileron and Elevator Trim Tab

Swit e e e 1-27
Control uOCk . .. . (1-18), 1-28
Control Stick thp .. . (1=, 1-27
Control Trim Tabs o 6-5
Flight Controls Coe e e 6-3
Primary Controls e e e 6-35
Rudder Pedals . . o 1-27
Rudder Trim Tab watch e e 1-28

Flight Strength, Operating . .. (5-2)
Float Switch Malfunction or Fuel
Boost Pump Warning During Fnght . 3-19
Forced Landing, Ejection vs . .. 3-7
Forward View, Cockpit L. . (1-4)
Fuel Supply System . . . . (1-9). 1-13
Boost Fump . e e e 1-13
Boost Pump warch . ce 1-13
Boost Pump Warning kanc . 1-13

Boost Pump Warning During Fnghc or

Float Switch Malfunctlon . 3-19
Contxzol System ., . .. (1-3), -1
Engine-Driven Fuel Pumps . 1-1
Fuel Control 1-6
Flow Fluctuation Limltatlons 5-1

Index-3
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Numbers in Parenthescs (

Flow Indiecators 1-13
Gaging Selector Switch 1-13
Gravity Feed Light 1-14
High Fuel Flow 3-19
Imbalance . 1-15
Low Level warnlng Lloht 1-14
Management AN 1-14
Quantity Data (1-10)
Quantity Indicatenr e 1-13
Quantity Indicactor, Test Switch 1-14
Shutoff T-Handles 1-13
Servicing Chart (1-40)
Switch 1-14
Fuels . 1-57
Alternate 1-57
Emergency 1-57
Primaxy . 1-57
Fusclage, Wing or Eleccrlcal Fice 3-6
Fuses, AC L. 1-22

G

Gaging Selector Switch, Fuel

General Arrangement, Aircraft

Generator Failuve

Gencrator Switches

Glide Distance, Maximum

Go- Around/%lssed Approach
Single Engine

Gravity Feed Light

Gross Weight

H

Handgrips, Ejection Seat ¢

Handle, Canopy Jettison T- .

Handles, Wing Flap

Heading Indicator, J-2

Heat, Pictot Swictch

High Fuel Flow

Holding e e

llose Hookup, Oxygen System .

Hydraulic Power Supply System .
Hydraulic Syscem Pressure

Indicatnr .
Hydraulic Supply System FaLlure

(1-34),
(1-13),

Tce and Rain .
Ice Warning Syscem Fngine
Ignicion stt°m .
Ignition Swicches R
Illuminated Fuel Boost Pump Warnlng
Light During Flight .o
ILS, Precision Final Approach
Imbalance, Fuel P
Instruments
Aims .
Accelerometer

Altimeter (1-19),
Operating Characterlstlce .
Operacion . .

Pre-Flight Check

Acttitude Indicator
ARU~42A (T.0. 1T-37B-S61, . .
ARU=-44A . . . . . .
J-8
MM-3

Index-4 Change 2
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1-35)
1-44
1-26
1-31
1-28
3-19

7-1
1-50
1-22

1-22
3-16

Instrument Flight Procedures

) are Illustration Numbers

Clock . . e e e 1-32
Course Indicatay (1-26), 1-38
Engine Instruments . PN 1-11

Exhaust Gas Tempuracure

Indicators . 1-11
Fuel Flow Indicators 1-13
01i) Pressure Indicators 1-13
Tachometers . 1-11
Fuel Flow Indicators 1-11
Fuel Quantity Indicator 1-13
Hydraulic System Pressure
Indicator . . 1-22
Indicator, J-2 Headxng 1-31
Landing Gear Position Indlcator
Lights e e e . 1-24
Magnetic Compass (1—A), 1-32
Pitot Static . L 1-32
Radio Magnetic Inchator (1-27), 1-38
Turn and Slip Indicator . 1-32
Tastrument, Circuit Breaker and AC
Fuse Panel (1l-

>
"

Holding

Instrument Cllmb .
Ingstrument Cruising Flight
Instrument Takeoff .
Introduction .

Penetration and Enroute/Radar

SN NI NI N
]
e b et e N

Descents . 7-2
Precision Final Approach 7-2
Radar Letdowns N . 7-2
Radar Approach 7-2)
Radio and Navigation Equloment .7-1
Radar Pattern . . . (7-2)
VOR/DME/VORTAC . . . . . (7-1)

Inscrument Markings .o (5-1)

Instrument Panel, Left .. .. (1-8)

Interior (ALl Flights) . . . . .« . 2-4

Interior Lighting . . . 1-41
Primary Flighc Instrument nghts

Rheostat . . 1-41
Primary Instrunment LLghts Rheostat 1-4}
Radio Lights Rheostat . c. 1-41
Seconddry Tnstrument nghts

Rheostat . . 1-41
Warning Lights Dmelng Switch . . 1-41

Intornhone Contro- Panel N (1-22)
Interphone e e e e e 1-34
Operation e e e 1-34
Iaverced Spins
Accelerated . . . . . . . 6-3, 6-5
Decelerated .. . . . 6-3, 6-4
Inverter Failucte . . . . . . . 3-20
Inverter Swicch 1-22
J
Jettison T-Handle, Canopy . . . . 1-44
J-2 Heading Indicator . .. 1-31
Cut-Out and Fast Slave Switch . . 1-31
K
Knob
Air Contxol . . . . . . . . 1-48
Throttle Friction . .. . 1-6
Windshield and Canopy Defrost .. 1-48



Numbers in Parentheses ( ) are Illustration Numbers

L

Landing .
After Landxng .
Approach to Field
Before Landing
Configuracion
Spins .
Spin Charzcteristics
Crosswind C
Ejection vs Forced
No Flap
Hormal
On Slippery Runways
One Engine Inoperative
Porpoxsxng . .
Stralght-in Approach
Landing Emergencies
Flat Tire, Landing With a . .
Forced Landing (No Powexr) . . (
Landing Wich a Geax Malfunction
Wheel Brake Failure .
Landing Gear System
Downlock Safety Ping .
Lmergency Extension . . 1-

6-1,

Emergency Override Switch 1-2
Emergency Retraction P
Emergency T-Handle N
Failure to Extend .
Handles

Posicion Inchator nghts

Warning Light and Audible Systen X

Level Off .
Lever, Cockpit Airv
Lever, Shoulder Harness LOCklng
Lighting Equipment P
Exterior Lighting
Anti-Collision Beacon Lxghts
Switch

Landing and Taxi Lights Switeh

Navigation Lights Switch -
Interior Lighting
Primary Flight Inscrument
Lights Rheostat
Secondary Instrument LLOhtS
Rheostat . .
Radic Lights Rheostat .
Warning Lights Dmetng SWLCCh
Lights, Utilicty .
Limitations
Center of Gravity
Engines, RPM .
Exhaust Gas Tamperature.
Excessive Engline .
Lineup e e e e e
Loadmecers
Loadneterx Readlng
High .
Zero/kegac1ve
Longitudinal Stablllty

Low Level Warning Light, Fuel
M

Maintenance Requirements, Minor

Malfunction, Oil System .

Maneuvers, Prohibicted

Map Case PR

2-11
2-14
2-11
2-11
6-3, 6-5
.. 6-1
2-12

3-7

2-12
2-12
2-13
3-16
2-13
2-12
3-18

3- 4) 3-8
3-17
3-18
1-22
. {(1-14)
23, 3-17
3, (3-1)
.. 3-3
(3-6)
3-16
1-23
1-24
1-24
. 2-9
1-45
1-53
1-40
1-40

1-40
1-41
1-40
1-41

1-41
1-41
1-41
1-41
1-41

-5
1

U NV U
1

Nt
N oD+

3-20
3-21

6-5
i-14

IT-37B-1

Maximum Glide . . . (3-3)
Minimum Crew Requxremence . . 5-1
Minimum Turning Radius and Ground |
Clearance (2-3)
Miscel laneous Equipmenc . 1-56
Canopy Breaker . . . . ., . 1-57
Map Case , 1-56
Parachute Supporc Blocks 1-57
Rear Vision Mirror . 1-56
Missed Approach, Go Around . 2-13
MXU 553/Life History Recorder Systum 1-57
N
NAV/DME Control Panel (1-24), 1-36
Night Flying 7-8
Normal Landing 2-12
Normal Operation, CockaE Air
Conditioning . . 1-48
Normal Spins, Erect 6-1, 6-4
Normnal Takeoff . . 2-9
Nose Compartment Door Openlng
In- Fllgnt (High Airsnccd) 3-10
On Takeoff 3-10
Nosewheel Steeang System 1-24
Steering Switch 1-24
O
0il Supply Syscemn 1-13
Pressure Indicators 1-13
Servicing Chart (1-40)
0il System Malfunction . 3-21
One and Zero System, hJectlon (1-37), 1-55
One Frgine Inoperative, Landing 3-16
Operating Limitations e 5-1
Overheat Warning During Flight 3-6
Overheat Warning During Takeoff,
(After Airborne) One Engine . 3=4
Oxygen System o 1-48
Duration Chart (1-32)
Emergency
Lever 1-49
Operation . 3-21
Hose Hookup (1-34), 1-50
Preflight Check . 1-50
Regulators (1-33), 1-49
Prisms . . 1-50
Regulator Indxcators . 1-50
Pressure Gage and Flow
Indicator . 1-50
Regulator Levers 1-49
Diluter 1-49
Emergency 1-49
Supply 1-50
P
Panel, Right Imstrument, Clircuit
Breaxer and AC Fuse . (l-11)
Panel, Switch (1-8)
Parachute Support Blocks 1-57
Pattern, Landing (2-4)
Pitoc and Stall Warntng Transducer
Vane Heat . 1-28
Pitoc-Static Instruments 1-33
Change 2 Index-5
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Numbers in Parentheses ( ) are Illuscratioa Numbers

Porpoising . P 2-13
Position Inchator nghts Landing

Gear . ce e 1-24
Position LLghtS Sthch .. . .. . 1=40
Preflight . e 2-)

Preflight Check Oxygen System N 1-50

Prepared Surface Departing . 3-2
Primary Flight Controls . . .. . 6-5
Primary Flighc Instrument Lights

Rheostat . . 1-41
Primary Insctrument Liohca Rheostat . 1-41
Prohibited Maneuvers . . . . . . . 5-5

R

Radar Approach Y 4
Radar Descents, Penetration and Enroute 7-2
Radio and Navigacion Equipment . 7-1
Radio Lights Rheostat . . 1-41
Radio Magnetic Indicator (1-27), 1-38
Rain e .o s 1=7
Rain, Ice and 7-7
Rear Vision Mirror e 1-56
Regulators, Oxygen . . .. (1-33), 1-49
Regulator Indicators, Oxygen System 1-50

Pressure Gage and Flow Indicator 1-50
Regulator Levers, Oxygun System 1-49

Diluter L 1-49

Emergency 1-49

Supply - 1-50
Restart During F11ght Engine 3-6
Rheostat, Cockpit Air Temperature

Control A . 1-45
Rudder Pedals 1-27
Rudder Trim Tab Swltch 1-28

S

Safety Belt, Automatic Upening

MA-5 or HA-6 e 1-54
Seat Fails to Lject, Bailowt if . . 3-1:
Seat-Man Separator . 1-53
Secondary Instrument nghts ‘Rheostat 1-41
Servicing

Chart R . . . . . . . (1=40)

Dlagram s - (1-39)
sShoulder larness LJcklng Lever N 1-53
Shutdown, rnglneﬁ S 2-14
Smoke and Fume Eliminacion . . .. 3-6
Speed Brake and Thrust AttenuaLor

System . L . 1-25, 6-8

@pecg Brake . , Coe e 1-25

Speed Brake waccn - e 1-25

Thrust Attenuators .. . (1-15), l-25
Spin Prevention .. ... ... A-3

Inverted Accelerated
Inverted Decelerated
Landing Configuration
Frect Normal

Spin Recoveries . 5-3
Spin Recovery Charactecristics . h=4
Erect Accelerated 5-4
Inverted Accelerated 5-5
Inverted Decelerated -4
Landing Configuration b-5
Erect Normal . . B-4
Spins . B-1
Erect Accelerated . 6-2
Characteristics 6-1
6-3

6-3

6-3

h-1

Index-6 Change 2

Spoiler System . (1-16), 1-27
Stabilicy, Longltudinal . . . 6-5
Stalls . FS O T3
Stall Speed Chatt . . . . . . . (6-1)
Starting Engines .. 2-5
Cold Weather Procedures 7-8
Starting System 1-11
Starter Switches e 1-11
Strange Field FProcedures Ce 2-14
Structural Damage e 3-10
Support Blocks, Parachute 1-57
Supply Lever, Oxygen . A 1-50
Surface, Departxrg Preuared ... 232
Survival Kit, Emergency . . . . . 1-56
Switches
Aileron and Elevator Trim Tab . . 1-27
Anti-Collision Beacon Lights . . 1-40
Auxiliary Power Unit (APU) Canopy 1-44
Battery . . 1-17
Cockpit Air Temerature Control . 1-44
Engine Fire and Overheat
Detection - L. e 1-33
External Canopy Circuit . . . . 1-42
Emergency Canopy Control - 1-42
Fuel Boost Pumn e 1-13
Pnel Gaging Selector . . R 1-13
Quantity Indicator Teqr . 1-14
Fuol System . . . . . . . . L-14
Generatoy . 1-17
Heading Indicator Cut-Out and Fast
Slave . . . . . . . . . 1-31
Ignicion . .o ... 1-8
Ioternal Canopy Control e 1-42
Inverter . . e 1-22
Landing and Taxi pights e 1-41
Landing Gear Emergency
Override . .. (3-)1), 1-23
MM-3 Attitude Indlcator Fast
Erection . L 1-30
Navigation LLohts e 1-40
Noscwheel Stee ring . . . . . 1-24
Pitot Heat . . . . . . . . 1-28
Rudder Trim Tad . . . . . . 1-28
Speed Brake . . . . . . . . 1-25
Starter . e 1-11
Warning LLath Dlmang e 1-41
Switch Panel .. . . ... (1-8)
T

y—

Tachometers
Takeoff
Before
Cold Weather Pro;oi1res
Crosswind . . . . 4 .
Desexrt and HoL Jeﬂrher Procedures
Normal
With ParCLal Power Condxtxons
Taxiing
Cold Weather Progeduweq . .
Desert and Hot Weather P:OCLu1re9

1 I —
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Temperature Controls (1-30
Touch and Go Landings .o 2-13
Thrust Attenuators . . (1-15), 1-25
Transponder, AN/APX- 72 o 1-38
Control Panel . (1-28), 1-39
Modes of OperatLon - 1-40

Self-Test Feature . . . . . . 1-40
Special Signal 1-40
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Triggex, Seat Ejeccion
Trim, Rundday
Trim Tabs, Control

Erratic Fluctuations
Turbulence and Thunderstorms
Turbulence, Wake .
Turn and Slip Indicactor

v

UHF Command Radio

AN/ARC-164

Operation .
Unsvmmetrlcal Flap LondttLon
Utlllty Light -

\"
Ventilating System
VOR/ILS
Operation .
Receiver- AV/ARB 127
Test .

(1-23),

(1-31),

1-34
1-35
3-18
1-41

1-44

1-36
1-35
1-36

Test Button

W

Wake Turbulence
Warmup and Ground Lheck

Warning Light and Audible Syétem,

Landan Gear .
Warning Lighc Canopy Not-Locked
Wayning Lights Dimming Swmtch
Weight Limitations
Wheel Brake Failure
Windshield and Canopy DLfrost

Knob .
WLng Flap System

Handles .

P051glon Lndxcator

B

Z

Zevxo Delay Lanyard Counection
Requirements

17=-3738-1

1-36

Index-7/(Index-3 blank)
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