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GAF T.0. 1T-CM170R-1

Foreword

SCOPE, Thismanual containgthe necenary information
for safe and efficient operation of the Fouga CM170R
afreraft. These instructions provide you with a general
knowledge of the airplane, iu characteristics, and
specific normal and emergency operating procedures,
Your flying experience is recognized, and therefore,
basic flight principles are not discussed.

EQUND JUDGMENT. Istuctons in this manual are
for a pilot inexperienced inthe operaticn of the alrplane,
This manual provides the best possible operatingin-
structions under most clrcumstances, but it {5 not & b=
stitute for sound judgmen:t, Multiple emergencies,
adverse weather, terrain, ete, may require modification
of the procedures,

PERMISSIBLE OPERATIONS, The Flight Manual takes a
positive approach, and normally states oaly what you
can do, Unusual operations or ecoflguratons are
prohibited unlesy specifically covered harein, Clesrance
must be cbrained before any questicnable operstion,
not apecifically permitted in this manual is atrempred,

HOW TO BE ASSURED OF HAVING LATEST DATA.
Fefer to GAF T.0, 0-1-1A which iz devored solely o
the llsting of all current Flight Manuals, Checklists,
and Supplements,

STANDARDIZATION AND ARRAMGEMENT, Standardi-
zaticn epsures that the scope and armangement of all
flight manuals are’identical, The manual is dlvided into
nine nearly independent sectlons to simplify uslng it as
e reference manual,

SAFETY SUPPLEMENTS. mformaton invelvingsafery
will be forwarded toyouby Safety Supplements, Supple-
ments covering ground or air operational safety hazards
will be isaued by interim message form to the AlrScaffa
for dissemination to using organizations, Interim Safery
Supplements will be formallzed by printed Safery
Supplements diseributed from MatALw II A 1.

CHECKLISTS, The Flight Manual contains the amplified
checklists, Abbreviated checklists will be issued by
MatAlw OI A 1, Whenever & Safery Supplement affect
the abbreviated checklist, write in the applicable
change oo the affected checklin page, Az soonas
posible, anew checklist page, Incorporating the supple-
ment, willbe {sued, This will keep handwritten entries
of Eafety Eupplement information in your chechlist to
a minimum,

WARNINGS, CAUTIONS, AND NOTES.

" The following - definitions apply to “Wamings®,

"Cautlon®, and "Notes®™ found throughout the manual,

Operating procedures, tech-
niques, ets,, whichwill re~
suleinpersonal infury or loss
of life if petearrectly fol-
lowed.

WARNING

Operating procedures, tech-
niques, ete., which If not
strictly observed will result
in damage to or desouction
of equipment,

Mote An  operating  procedure,
technique, etz,, which it Ly
eusntial to highlight,

YOUR RESPONSIBILITY - TO LET US KMNOW, Every
effort i1 made tokeep the Flight Manualcurrent, Review
conferences with operating personnel and & constant
review of accldent and flighe rest report ensurs inclusion
of the latest dats In the manual, However, we cannot
correctan error unless we know of it existence, In this
regard, It {sessentalthat you do your part, Comments,
comrections, and questioms regarding this manual or any
phase of the Flight Manual program are welcomed,
Thete should be forwarded to:

MatALw I A 1,
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THE AIRPLANE,

The CM170Ris atwo-place, twin-engine jer aircraft,

It is used as a pilot trainer and a fighter wainer,

Special features of the airplane include a butterfly
tail and a tricycle landing gear. Two machine guns
can be installed in the nose. For special missions,

the following additional loads can be installed: 4
rochkets (90 mm-caliber) or 2 rockets (120 mm-cali-
bery or owao 30kg-boms, or 5511, or 5512 equipment
respectively,

Extemsl Safery Pins, Clamps, Locks, and Covers 1-34

COCKPIT INSTRUMENT PANELS AND
CONSOLES,

llusrrations of the cockpit instrument panels and
consoles depiet two cenfigurations enly. Locations,
therefore, may be different amcng the various
configurations compared with those shown on the
illustrarions,

1-1



Section | . : GAF T.0, 1T-CM170R-1

GENERAL ARRANGEMENT DIAGRAM

Elevator Trim Tabs

Baggage Compartment
External Power Recepracle
01l Reservoir Filler Cover
Battery Cover

Hydraulic Reservoir Cover
Maln Fuel Tank Filler Cover

Flux Valve (C-24 éﬂmpm System)
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Tip Fuel Tank Filler Cover
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Marboré II-Engine
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Oxygen Cylinders

-
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Deleer Reservolr 12 1

Flgure 1-] {Sheet 1 of 2)
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Section | GAF T.0. 1T-CM170R-1

DIMEMNSIONS.

Wing span with wing tip tanks 12,15 m
Wing span without wing tip tanks 1,35 m
Length ' 10, 055 m
Height to top of fin, approx. 2,80 m

GROS5 WEIGHT.

The approximate gross weight of the fully loaded air-
craft, ineluding two pilots and full 244 1 tp tanks is
3120 kg.

ENGINES.

The airplane is powered by two TURBOMECA Marboré
Il F 3 jet engines (figure 1-2), Sea level static thrust
rating of each engine iz approximately 400 kp at
22,600 RPM, A single -stage cenwifugal-type com-
pressor is driven by a single-stage turbine assembly,
The engines are installed in the fuselage off the fuse-
lage centerline, The rear portion of each tail pipe is
offsetatan angle of 10* to the horizontal axis in order
to minimize yaw tendency in case of single engine
operation, A generater forelectrical supply is provided
on the left engine only, Mo aftertburner is installed,

ENGINE FUEL SYSTEM.

The engine fuel system incorperates fuel control units
supplied by engine-driven fuel pumps at boost pump
pressure, The electrical boost pump is installed in the
aft fuselage fuel tank.

ENGINE FUEL PUMPS.

Each engine is firted with a fuel pump to provide the
high fuel pressure required by the engine fuel system,
The engine fuel pumps supplement the boost pump
pressure of the electrical boost pump.

ENGIMNE FUEL CONTROL UMITS.

Fuel flow to the engines is controlled by the throttles
and isdelivered and regulated by the engine fuel con=
trolunits., Fuel from the engine fuel pumps enters the
fuelcontrol unit through an inlet strainer. Major hasic

1-2 .

control elements consist of a eentrifugal governor, an
acceleration control, an altitude control, 2 metering
valve and a bypass valve, The bypass valve maintains
a constant pressure head across the metering valve by
bypassing excess fuel to the engine fuel inlet, Acut-
off valve, located In the fuel cutlet port of the engine
fuel conmal unit, shuts off the fuel supply to the
engine bumers when the pilor retards the throttle
to OFF,

THROTTLE LINKAGE.

The afreraft throttle mechanisms (one for each engine)
rotate the input shaft of the respective engine fuel con-
trol unit. Thrust selection is provided through a 113
degree ratation of the main fuel contrel shaft,

THROTTLES.

The thrortles in each cockpit consist of a drum-
shaped grip Installed on a lever. The throttle con-
wollingengine RFMof the right engine incorporates
the feamre of gunsight distance control by rorating
the grip. To prevent the levers from creeping, a
friction control lever installed on the lower side of
the left console in the forward cockpit only, may be
actuated to lock the throttles in any poszition. The
forward and aft throttles are mechanically invercon-
nected and identical, A speed brake switch is locared
on the side of the throttle,

INJECTION AND IGNITION SYSTEM.

Two buttons are Installed in the fuel handles in each
cochpit, Depressing the button for the left engine first,
initiates ignition. Pushinp the respective fuel handle in
the forward positlon, cauvses fuel to flow through the
combined injection spark plugs into the combustion
chamber,

STARTING SYSTEM.

An external power source, capable of tuming the en-
gine 1,200 RPM should be wsed for starting, The
starting unit should be rated at 28, § volts dec and set
at 300 amperes, The airplane is equipped with one
alkaline 35 ampere-hours battery, Bamery sarts are
notrecommended and should be attempted only under
emergency conditions.
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JET ENGINE MARBORE Il F-LEFT VIEW

e ———

/
21723 22 20 19 18 1716
1 tzch genecator 15 ignitien cable
2 accessory gear box 1& injection line
3 acecassary gear box oll autler 17 alritude control
2 englne oil inlet 18 injection pump
G trarcer 15 injection purmp vent
B igniticn coil 20 baffle vent
7 compreszed air cutlet 21 thromle lever
B cooling air inlet 22 fuel supply line
8 cooling air manifold 23 breather retum
10 rear bearing lubrication 24 engine oil outler
11 ecaoling air outler 20 idle stop
12 rear bearing oil drain 26 full throttle step (full lower)
13 rear bearing oil outlet 27 fuel filter
14 ignidon plug 28 fire detector

Figure 1.2
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clack

standby compass

landing gear waming light
parking brake handle
machmeter

£Yro compass correction card
de-icing pump

fire waming lights

. ' fuel quanticy indicator

standby compass light switch
canopy unsafe warning light
dual rachometer

airgpeed indicator

artitude gyro indicator
vertical velocity indicator
G-meter

fuel low press, waming light
dual EGT indicator
altimeter

g¥ro compass indicator

turn and slip indicator

22,
23.

24,
25.
28,
27.
28,

239,

a0,
al.
az,
33,

M,
35.
36,

a1,

radio compass indicatar
fuel low level warning
light

gun re-cycling button
bomb salve

landing gear lever
landing gear position indicator
dual oil temperature
gauge

emergency tum and

slip indicator
emergency tum and slip switch
oxygen demand regulator
pitot heat Light

compass slaving cur-our
switeh

gunsight selector rheostat
pitat heat switch

turn and slip and

artitude gyro switch

EYTO compass switch

Figure 1-3 (Sheet 2 of 2)

as.

a9,
40,
41.
42,
43,
44,
43,
4E.
47,
48.
449,
a0,
51.
52,
83,
5.
55,

elevator rim tab pasition
indicator

wing flap position indicator
dual oil pressure gauge
cabin pressure altirude ind,
generator-out warning light
generator switch

battery switch

battery circuit breaker
standby compass correctioncard
hydraulic pressure indicaror
voltmeter

pedal adfustment erank

gun trigger

gunsight leck

bomb and recker release
elevator trim tab control
microphone button

oxygen hose

1-5
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LEFT CONSOLE- FORWARD COCKPIT
(WITH UHF EQUIPMENT)

62,

63,

Figure 1-4

1-&

LH UV lighe

landing gear systern selector
speed brake emergency contrel
LH instrument panal
emergeney Lght

thrattles

speed brake central

fuel hapdles

thrortle friction lever
injeetion and ignitien buttons
air conditiening indisater
wing flap laver

LH console light

navigarion light switch

UV light switeh

air eonditicning and
pressutization swisch

taxi and landing light switch
instrument paneal

emergency light rheostat
% light cheastat

console light switch

circuit breakers




B0,
g1.
82,
g3,

B4,
83,

ga,
87.
8g,
a9,
a0,
91,
9z,
83,

GAF T.0, 1T-CM170R-1 Sectio

-

[~ W Y

__ RIGHT CONSOLE = FORWARD COCKPI'
~ Wy, (WITH UHF EQUIPMENT

interphone switch
ALRF-100 radio compass
contrel shifr switch
ARC-34 comimand radio
contral shift switch
interphone and radio compass
light rheostat

ARC=32 [requency card
RH UV light

ADF-100 conteol unit
TEAM IV-T-3 inrerphone
control wnit

ARC-34 contral unir

RH instrument panel
emergency light

fresh alr inler

emergency hydr, pump (manual)
starter light

starter switch

tip tank dump switches
head set juncrion box
circuit breakerns

BH console light

Figure 1-5
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1. binocular perscope 17. interphene override burton
2. side panel defrosting cock 18. pitot hear switch
3. gyro compass correction cand 19, landing gear lever
4, dual tachometer 20. landing gear position indicator
5, alrspeed indicator 21. dual ofl temperature gauge
6. actimde gyro indlcater 22, emergency tum and sUp switch
1. werteal velocity indicator 23. emergency tum and slip indicator
8. radio compass indicator . 24. oxygen demand regulator
9. fire waming lights 25, TEAMIV-T-3 interphone control
10, clock unit
11, dual EGT indicator 26. gunsight selector rheostat
12, altimeter 27, elevator trim tab positien indicator
13, gyro compass indicator 28. wing flap position indieator
14, twum and slip indicator 29, oll low pressure warmning lghts
15. generator-out waming light © 80, gun lock
16. pitot heat light
Figure 1.4 (Sheet 2 of 2)
1-9
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LEFT AND RIGHT CONSOLES - [REAR COCKPIT
( WITH UHF EQUIPMENT )

a1,
42,

a3,
.
35,
36,
a7,

ag,
as,
40,
41,
42,
43,
44,

\

\
‘.

31 52
32 l 53
i
A
1 v,
35
49 \
36
N\
f 56

LH UV light 45, elevator trim tab control
LH instrument panel . 46, microphene button
emergency light 47, oxygen hose
throttles 48, ADF-100 radio compass
speed brake control control unit
fuel handles 48, ARC-34 command radio
Injection and ignition buttons control unit
instrument panel 50. ADF-100 control shift switch
emergency light rheostat 51, ARC-34 control shift switeh
wing flap lever §2, RHUV Ught
console light switeh 53, fresh air inlet
UV light rheostat 54, RH instrument panel
LH consale light emergency lght
gun trigger 55, pedal adjustment erank
punsight lack 56. headset Junction baox
bomb and rocket releass &7. emergency tum and slip bartery

Figure 1-7
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STARTER SWITCH,

The electrical stares of the engines are actuated by
switching the starter switch on the right console inthe
forward cockpit anly to the corresponding position.
The waming light beside the switch indicates
operacion of the starters,

ENGINE INSTRUMENTS.

FRONT COCKPIT.

{Item numbers of the instrument locatons are taken
from the UHF Instrument Panel Configuration, )

The engine instruments in the front cockpit consist of
the following: A dual tachometer (12, figore 1-3)
with 2 needles labeled D-right and G-left for the
corresponding engine, indicating RPM, A dual EGT
indicater (18, figure 1-3) indicates temperature in
degrees Centigrade, A dual ofl temperature gauge
(28, figure 1-3), A dual oil pressure gauge (40,

figure 1-3), A fuel quantity indicator (9, figure 1-3)
and a fuel low pressure waming Mghe (17, figure 1-3),
Oiumination of the light indicates boost pump faflure
or that the inverted flight reservolr is empty. A fuel
low levelwarning light (23, figure 1-3), Mluminaticn
of the light indicates that the fuel quantiry in the
fuselage ranks has dropped to 150 1 (33 Imp, gal.}.

Fire warning lghts (8, figure 1-3) are also mounted
in the frontr cockpit,

REAR COCKPIT,

(Item numbers of the instrument locations are taken

"from the UHF lnstrument Panel Configuration, )

The engine instruments in the rear cockpit consist of
the following: A dual tachometer (4, figure 1-6),
same a3 in front cockpit. A dual EGT indfcaror (11,
figure 1-8), A dual oil temperature gauge (21, figure
1-6) and ofl low pressure warning lights (29, figure
1-6) as well as fire waming lights (9, figure 1-6).

OIL S5YSTEM,

The engines are supplied by rwo metal-type oil reser-
voirs which are interconnected by a balaoce line,
Each reservoir has a capacity of 12,2 1. The

overflow limits the filling capacity of each reservoir
to appr. 61. The remaining reservoir capacity is
used to smoothen the ofl which flows back from
the engine to the reservoir, Each reservolr consists of
two chambers, one above the other, The oflflows
from the lower chamber to the engine and back into
the upper chamber, A pipe connects both chambers
to guarantee a full lower chamber during normal flighe,
During inverted flight, ofl cannct flow back through
this pipe, Thus the oil quantity of the lower chamber
{sreduced only by the amount sucked by the engine,

0Oil specification see Servicing Diagram Section I.

OIL PRESSURE GAUGE.

A dualoil pressure gauge (40, figure 1-3) i3 installed
onthe leftside of the fwd instrument panel only, The
gauge regismers oil pressure in terms of hpz. (Hpz
equalsapproximately atil, ) The gauges receive power
from de gystem,

OIL LOW PRESSURE WARMING LIGHTS.

One oll low pressure warning light for each engine is
installed on the lowerleft side of the instrument panel
inthe aft cockpit only. These lightsilluminate when
the lubricating ofl pressure of the correspending engine
drops below 0, B hpz, The lights receive power from
de system;

OIL TEMPERATURE GAUGES.

Adualolltemperature gauge in each cockpit displays
oil temperature of the respective engine, The gauges
are installed inthe lower part of the instrument panels,
the assoclated transmitters are placed in the oil reser-
voirs. The gauges receive power from de system,

OIL RESERYOIR COOLING SYSTEM.

A flap Is installed which i3 ground -ad justable only .
and is provided on the underside of the fuselage below
the reservoirs to adjust the amount of reservoir
cooling alr flow,

T-11
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FUEL SUPPLY SYSTEM.

The airetaft fuel supply system (figure 1-10) consists
of fwo interconnected bladder-type non-self sealing
Internal fuel tanks, two non-jettisonable wing tip tanks
and a special inverted flight fuel tank to supply fuel
to the engine during inverted flight, The internal fuel
tanks are gravity refueled through a filler welllocated
in the aft fuselage tank. The tip tanks are gravicy
refueled through individual filler wells. Alr pressure
tapped from the compressor of the engine isurilized
to transfer fuel frem the tip tanks ints the farward
fuselage tank and to fill the inverted flight tank. The
fuel supply is turned on or off by 2 fuel handles, An
electrically operated booster pump is installed inthe
aft fuselage tank and supplies fuel under pressure
through a stzainer and a cheek valve to the eagines.

The booster pump operates during engine failure and
assures sufficient fuel boost pump pressure for high
altitude afrstarts. The boost pump isoperating any
time the airplane electrical system is energized and
the circuit braker is ON, A fuel boost pump waming
light illuminates when boost pump pressure dropsbelow
4,40 PSI(310 g/cm?) indicating that the boost pump
has failed or thatthe inverted flight fuel tank isempty.

The waming light is supplied from the dc system.

FUEL TRANSFER SYSTEM.

Engine compressor air is wsed to wansfer the fusl
contained Inthe tip tanks intothe forward fuselage tank.
Transfer operation starts when the contents inthe
fuselage tanks has dropped by appr. 100 1 fromfuel
fullcapacity, Atthistime, the float valve in the for-
ward tank opens, Pressurized air from the engine is
routed through a check valve to an air pressure regulator
and distributes the air flow to the tip tanks, keeping
fuel Ievel in the forward rank constant uneil thetip
tanks are empty, The regulator assures constant
adequate pressure in both tip tanks necessary for
uniform transfer of fuel from the tips to the forward
fuselage tank, Air entering the fuselage tanksduring
the transfer action is vented to the atmosphere through
the fuselage tank vent line.

Forward Fuselage Fuel Tank,

This fuel tank is intereonnected with the aft fuselage
fuel tank., A float valve in the tank opens to admit
fuel from the tip ranks after appr. 110 1 af tatal
capacity of the fuselage fuel ranks have been eon-
sumed. Fuel frameachtiptank enters the forward fuel
tank through a strainer, a cheek valve and the forward
tank float valve,

Alt Fuselage Fuel Tank,

Allfuelsupplied to the engines is fed from the aft fuel
tank. Fuel inthe forward fuselage fuel tank i1 at equal
level with the fuel in the aft fuel tank ar all times,
The aft fuel tank contains the booster pump, a filler
well, and the transmicter for the fuel indieator (n the
cockpit.

Wing Tip Tanks,

One metal-type tip tank I3 installed at each wing
tip, Each tip tank §s fitted with a filler well, an
electrically operated fuel dump valve, air pressure
lines and a position light,

lnverted Flight Fuel Tank,

Aspecialfuelreservolr is provided which is separated
by adiaphragm into two chambers, the fuel chamber
and the air chamber. During normal flight artitude,
the fuel boost pump in the aft fuselage fuel tank forces
fuel into the reservoir againse the airpressure acting
on the opposite side of the diaphragm separating the
reservoirs. Pressurized air from the engines {3 used
and routed tothe reservolir through a pressure reducer,
This reducer valve reduces pressure to 4, 50 PSI
(3535 g:":mzj which is below fuel boost pump pressure
of appr. 10, 17 PSI{715 g/em?). Due to this arange-
ment boost pump pressure overcomes counter acting
alr pressure so that the reservoir is filled with fuel at
all times during normal flight artitude, During inverted
flight, when the fuel boost pump lsno longer submerged
in the aft fuel tank, air pressure leads the fuel in the
inverted flight tank directly toche engine. As soon as
nermal flighe artitude {s again established, the boost
pump can refill the reservoir,

| WARNING |

The fuel contained in the inverted flight
reservair limits inverted flight toa period
of 30 seconds at max, thrust at sea level,

Fuel Cocks,

The fuel cocks (one cock for each engine) plumbed
lnte the fuel lines below the fuel tank are operated
by the fuel handles below the throttlés in each cock-
pit. Placing the right or left fuel handle in the forward
position causes the right or left fuel cock to apen
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respectively. Placing the fuel handlesin the aft position
causes the cocks to shut off fuel to the corresponding
engine.

Fuel Quantity Indicater,

A fuel indicator is installed in the forward cockpit
only. I iz a ratiometer rype, electrically operated
and graded in liters. The indicaton iy iimited to in=
ternal fuel only.

Fuel Low Level Warning Light,

A fuel low level warning light is installed in the for-
ward cockpitenly. The light illuminates blinking when
the fuel amount has dropped to 150 - 180 1 In level
flight attitude and i seady when the amount of fuel
is down to 150 L

Tip Tenk Fuel Dump Switch, '

Two dump valves are located on the tip tanks for
dumping fuel out of the tip tanks, The correspending
fueldump switches are located on the right side of the
forward consele, Tweo contrel lights willilluminate
when the dump valves are operated,

FUEL SPECIFICATIONS AND GRADES.

Sec Servicing Diagram, figure 1-19, for fuel specifi-
cations and grades.

FUEL QUANTITY DATA Liters
Internal Fuel Tao
Tip Tanks 244

TOTAL USABLE FUEL 974

Unuzable Fuel - appr, 10 I intemal tanks

ELECTRICAL POWER SUPPLY SYSTEM.

The electrical system of the CML70R (figure 1-11) (s
a single-wire de system, 27,5 V¥, Ground remurn s
through the airplane structure, Since most of the in-
struments are not directly connected to ground, the
ground wires are routed to the nearest junction box and
connected to a commen ground wire,

114

POWER SOURCE.

The alrplane is powered by a de generator rated 2, 5
KW which isdrivenby the left engine accessory drive,

[Cwamm |

The generator is cperative only as long as the
left engine is operative.

Battery,

An alkaline battery 35 ampere-hours is provided and*

receives a floating change fromthe generator. In case
of generator fallure the battery supplies power for a
limited pericd of time to operate the electrical
equipment necessary to continue the flighe,

Auxlliary Power Unit,

Ground power may be furnished tothe airplane through
an externial power plug above the cooling flap of the
right engine. It permits & rating of 150 A or 3 second-
load of 300 A for starting purposes.

Inverter,

An instrument inverter delivers three-phase current at
115V, 400 Hz, tosupply powertothe gyTosyncompass
rystem, the attitude gyro indicator, and the tum and
slip indicator, The inverter is imstalled inthe aft
fuselage. Allradiounits have thelr ewn power packs.

Electrical System Controls,

A generator switch is provided on the instrument panel
in the forward cockpit only. The battery switch is
located at the same place, A battery circuit breaker
located on the forward lnstrument papel only discon-

"nectsthe battery from the bus if a predetermined value

{sexceeded, A voltmeter located onthe lower forward
instrument panel only connected to the de bus bar
reads generator, APUorbartery voltage, During flight,
battery power is measured when the generator is dis-
connected from the bus, On the ground, when na APU
is connected and the engine ls not operating, the
voltage indication may be wed to check that the
battery is installed and properly connected. A

generator-out waming light on the instrument panel .

in the front and rear cockpit llluminates when the
generator has wipped from the circult or In case of
generator failure,
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KEY TO FIGURE 1-12

Emergency system reservoir
Main system reservoir
Ground connection

Ground connection

Check valve

Check valve

Filter

Relief valve

Wing flap distributor
Sychrenization box
Parking brake accumulator
Farking brake distributor
Check valve

Brake accumulator
Distributor valve

Speed brake selector valve
Shuttle valve

Locking valve
Synchronization box

Speed brake emergency selector valve
Landing gear system selector valve

Sectlon
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HYDRAULIC SYSTEM.

The hydraulic system In this airplane (figure 1-12)
provides power to operate the landing gear, the wing
flaps, the wheel brakes, the speed brakes, and the
machine gun cycling system (if installed). The
DEcessary system pressure is provided by a se1f-regulat-
Ing pump driven by the lefr engine, The pump flanged
tathe accessory drive is In operation at all times and
supplies pressure as long asthe leftengine Is operative,
The system includes one reservoir, two accumulators
(normal and emergency), synchronization boxes, dual
pressure pauges, check valves, filter, a pressure
switch, a safety valve, and ground service con-
nections. A clutch is provided for preventing engine
damage in case of pump malfunction, For emergency
operation a manually operated emergency hydraulic
purmp iz available,

e o e

" CAUTION ]

The left engine has an accessory drive only,
Therefore, normal hydraulic pressure is lost
when the left engine {s inoperative,

The engine-driven pump supplies 210-250 HPZ into
the bhydraulic system. Pressure in excess of 250 HPZ
is routed to the hydraulic reservoir,

HYDRAULIC SYSTEM RESERVOIR.

» The reserveir is divided Into two sections (normal and
emergency). It has a capacity of 6,5 1. 1,4 1are
provided for the emergency system. The reserveir is
accessible and serviced through the access panel en
top of the fuselage, One section line extends to the
engine-driven pump, the othet tothe emergeney hand

pump,

HYDRAULIC PRESSURE GAUGE.

A dual pressure gauge on the forward instrument panel
only iz provided with two scales {n HPZ, One scale
indicates mormal system pressure, the second scale
Indicates emergency pressure,

1-20 )

ACCUMULATORS.

One accumulator (normal operatiou), plumbed into
the system pressure llne downstream from the engine
driven pump is charged with nitrogen at 100 atll, The
accumulator stores a supply of high-pressure fluld and
alsoactsto dampen shocks in the system. The second
accumulator (emergency operation) (s provided to store
pressure for operating the parking brake which atthe
same time serves as an emergency braking system
if the normal power brake should fail

EMERGENCY HYDRAULIC FUMP,

“The emergency hydraulic pump is provided in the for-
ward cockpit only. The pump which is manially
operated provides hydraulic pressure to operate the
landing gearand the speed brakes in case normal hy-
draulic system pressure is lost. The pump draws fluid
from the hydraulic system reservoir which supplies
both, the normal and the emergency rystem, Only the
extension of the landing gear {s possible. If the landing
gearis to be extended [nanemergency situation, the
circuit breaker LANDING GEARon the left console in
the forward cockpit must be pulled, the landing gear
lever has to be placed In the DOWN-position, the

landing gear system selector switch on the left console

inthe forward cockpit must be placed in EMERGENCY

and the manually operated pump must be actuated,

Faflure to pull the circuit breaker causes the
bydraulic pressure to build up and the gear
retracts if the landing gear system selector is
depressed while the lever for the normal
operation of the gear is in UP position,

For further information on the landing gear system
refer to LANDING GEAR, this section,

Tooperate the speed brakes in case of emergency, the
tpeed brake emergency control (3-positionvalve) on
the left congole in the forward cockplt mustbe in either
RETRACT or EXTEND (RENTRE or SORTIS) position
and the manual hydraulic pump must be operated,

For further information on the speed brake rystam refer
to SPEED BRAKES, this section.



0000C0COO000000000000000000000000000000 008000

e

GAF T.0, 1T-CM170R-1 Section

CONTROL STICK GRIP

Gun trigger

Switch, {noperative

Gunsight lock

Bomb and rocket releass -

Microphone button

Figure 1.13

FLIGHT CONTROL SYSTEM.

The flight controls (figure 1-14) consist of cable and
pushrod systems, The controls are entirely mechanical,
HNo hydraulic servo system is avaflable, The primary
flight contrel surfaces include aflerons, the elevator
and rudder, The functlions of the elevator and the
rudder are realized In the form of & ruddevator in the
butterfly tall,

CONTROL STICKS.

The control sticks in the front and rear cockpit are
interconnected. The stichs are movable to either side
about a hinge halfway between the grip and the cockpit
floor. Movement of the stick sideways transmits motion
through connecting rods and cables to the ailerons,
Movement of the sticks fore or aft transmits motion
through a system of coatrol rods hinged at the base of
the sticks tothe ruddevator coordinaror in the aft sec-
tion of the fuselage for elevator function, The contrel
stick grip in each cochplt (figure 1-13) incorporates
the elevator function erim switch, the camera/
armament trigger, and the mike button.

RUDDER PEDALS.

Control of the mdder finction of the ruddevaror is
exercised by actuation of rodder pedals in either cock=
pit. Motion is transmirted through pushrods to the
ruddevator coordinator in the aft section of the
fuselage, The rudder pedals are arranged on pedal
blocks, A handcrank located on the lower portion of
the insoument panel in the front cockpit and onthe
right conscle in the rear cockplt permits forward or
aftadjustment of the padals, The pedals alio serve to
conventionally apply the wheelbrakes by toe actlon,

Two arntificial feel springs are [ncorporated in the
linkage operating in the rudder function of the
ruddevator cince aerodynamic forces are not too

Prooounced, '

Ruddevater Coardinator,

A coordinating unit installed in the aft section of the
fuselage i3 required to convert stick and rudder pedal
movements [nto properly coordinated control murface
deflections of the butterfly tall producingreactions of
the airplane aboutthe lateral and vertical axis similar
to conventional elevater and mudder contrel,

1.2
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Butterfly Tail,

The control surfaces on the butterfly tail combine the
elevator and rudder functions of the conventional
contrals. In the elevator function the movements of
the control stick in the forward or aft direction result
In up or down motions of the left and right ruddevater
control surfaces, The aerodynamie forces acting on the
control surfaces to lift or lower the tail of the aircraft
are actually the result of the combined forcesof each
surface of the butterfly rail,

In the rudder funetion, pedal movements produce
control surface deflections on the butterfly rail which
are opposite in direction between the left and right
control surfaces, i.e., in entering a right hand turn,
the control surface or the right section of the tail unit
moves down while the control surface on the left
section moves up, This creates both, a force which
pulls the airplane’s tail to the left and at the same
time a torque effect contrary to the direction of bank
required for a right hand wm. However, in banking
the airplane using the atleron this counteracting
rolling tendency is overcome so that only the force
acting In direction of the lateral axis of the plane
is effected.

TRIM SYSTEM.

Trim control is provided in the pitch axis only. An
electric motor located in the aftsection of the fuselage
isthe motivating force that operates the trim control
surfaces on the ruddevator control surfaces through
flexible drives and pushrods, The trim surfaces deflect
the tame amount and in the same direction,

Elevater Trim Contral,

A Two selector switch spring-loaded to the center
off-pasition is provided on the control stick grip in
eachcockpit. When actuated in either position, power
is funished to the trim motor, The trim control surfaces
deflectin the required direction and movement stops,
when the conrrol switch is released, A trim position
indicator on the left side of the instrument panel in
each cockpit reflects position of the trim control
sutfaces,

The pilot in the rear cockpit has priority in trim
contrel.  Actuation of the rear cochkpit wim control
shorts out the switch in the front cockpit.

1.22

WING FLAPS,

The wing flaps are electrically controlled and hydrau-
lically operated, A sclenold valve is energized when
the wing flap lever in either cockpit (65, figure 1-4
and 38, figure 1-T) {3 placed in the UP or DOWN
position to direct hydraulic fluid into the actuating
eylinders, A flap sypehronizer assures uniform mavel
of both flaps, Maximum deflection (full down) {3 40°,
The flaps are’ operative as leng as normal hydraulic
system pressure {g avallable,

The flaps stop at any intermediate position when the
wing flap lever {s released during extension er
retraction of the flaps, The wing flaps are auto-
matically locked in any position selected, Electrical
power is provided by the dc system,

MNote

When the wing flap levers in both cockpits
are actuated simultaneously, the lever in the
rear cockpit has priority over the lever in the
front cockpit.

¥WING FLAP LEVERS,

The wing flaps are controlled by elecrically inter-
connected wing flap levers (toggle switches) (66, figure
1-4 and 38, figure 1-7) located on the left console in
each cockpit, The positions are UP, OFF (center) and
DOWH,

Wing Flap Pesition Indicater,

Wing flap position is electrically relayed to the flap
position Indicators on the instrument panels in each
cockpit, (38, figure 1-3 and 28, figure 1-6), Power
is provided from the de system,

SPEED BRAKES.

The speed brakes are installed In the wings (3 on top
and 3 below each wing) and are designed to extend
above andbelow the wing surfaces, The speed brakes
may be used at any alrspeed. The system is electri-
cally controlled and hydraullcally operated, The
speed brake control a three-position switch spring-

_loaded to the center off-position is Installed in each

cockpit on the right engine throttle lever, When this
switch is placed in IN or OUT position, the extend
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or retract solenold of the hydraulic contrel valve
admits pressure to the actuating cylinders, The speed
brakes may be stopped at any intermediate position
by releasingthe switch, A synchronizer is provided to
apure uniform travel of the left and right wing speed
brakes. Power is derived from the dc system. There
i1 nospeed brake indicadon in cockplts becauss visual
observation by the pilot ls possible,

SPEED BRAKE SYSTEM EMERGENCY
OPERATION,

Tooperate the speed brakes in case of emergency, the
speed brake emergency control en the left console in
the front cockpit must be placed in. EXTEND or
RETRACT position, Wetking the hydraullc hand pump
generates hydraulle - pressure to operate the brakes,
There {snospeed brake indicatlon in cockpits becauss
visual observation by the pilots is possible.

LANDING GEAR,

The landing gear consists of a tricycle landing gear,

The two main gears are hinged on the wing spars and
retract spanwise Into the landing gear wing recesses.
The non-steerable nose gear retracts aft iInto the
fuselage, A tall wheel, which s not part of the
landing gear ls provided to prevent the tall of the air-
craft from hitting the ground during excessive nose
highlandings. The landing gear sysem i1 elecrrically
controlled and hydraulically operated. The landing
gear lever when placed in UP or DOWN position
energizesthe retract or extend solenold in the landing
gearcontrolvalve, The control valve i3 wired through
the landing gear rystem selector valve and the eircuit
breaker marked LANDING GEAR in the forward cock-
pit. When the landing gear lever i3 placed in UP
position, the landing gesr control valve admits hy-
draulle pressure to the three landing gear operating
cylinders and to the main gear uplocks. Pressure
reducers are provided to reduce the hydraulic syrtem
pressure in the gear actuating lines.

LANDING GEAR LEYERS.

The landing gear levers (26, flgure 1-3 and 18, figure
1-6) located on the left side of the forward and rear
instrument panel, control hydraulle actuation of the
landing gear. The levers are mechanically intercon-
nected sothat both will be In the same position ac all
times, They are locked In the DOWN pesition as long

1-24 .
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asthe weightof the aircraft rests od the landing gear,
A miezoswitchon the left main gear closes the elecr-
cal eireulttothe landing pear down-unlocked 1olenold
when the airplane is off the ground so that the landing
gear lever can be moved to the UP position. If it
becomesnecessary to retract the gear during ground
roll in cmse of emergency, an override push-button
{saferywired) is provided above the landing gear lever,
When depressed the override puth-button unlocks the
downlock mechanism and the landing gear lever may
be placed in the UP position,

Electrical and hydraulle systems must be
operating. -

MAIN GEAR LOCKING MECHANISM,

The malngearsare locked in the UP potitlon by & lug
oneach main gearby which engagesa hook inthe main
gear uplock, Extend position locking {3 accomplished
by locking claws in the drag ntrut cylinder,.

NOSE GEAR LOCKING MECHANISM,

Extended and remacted position locking {s acommplish-
ed by claws in the drag strut cylinder,

LANDING GEAR EMERGENCY EXTENSION.

To extend the gear in case of failure of the normal
hydraulic system during flight, an emergency extension
gyitem iz provided, The gear may be extended
manually by working the hand pump when the landing
gear rystem electer switch 41 placed In EMERGENCY
and the clrcuit breaker LANDING GEAR it pulled,

i e
I CAUTION |

Fa PP,

Failure to pull the LANDING GEAR circuit
breaker o the left console in the forward

cochplt esuses the gear to retract agiln when
the normal operating lever {3 in UP position,

Landing Gear Indicating end Warning System,

A landing gear Indlcator panel s installed In each
cockplit (27, figure 1-3 and 20, figure 1-6), Three
red lights are located in the upper portion of the panel,
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one for each unit of the landing gearsystem. The ligho
are flluminaced any time the associated gear {3 moving
(gear unsafe waming) and/or unlocked, - '

The green lights illuminating when the gear is properly
locked In the DOWHN position are duplicated for each
gear, One set of lights (3) can be energized by tuming
the 2-position switch in the center of the panel toverify
2 lamp filament failure of one or more of the first et
of lamps, of the first set does not indicate the gearin
tiie DOWN positdon, A push-to-testbutton on top of this
switch isused tocheckthe filaments of all lamps of the
panel, Also in the center is a 3-positon switch which
controls brightmess of all lights, When the gear is
properly locked in the UP position, all lights are
deenergized, An additional red waminglight installed
in the leftcorner of the forward instrument panel caly,

illuminates if one of the engines operates at a speed
below approximarely 17, 000 RFM and all gears are not
properly locked in the DOWHN position. -

BRAKES. -

The brakes are actuated by the hydraulic system and
are operated by toe pressure on the upper part of the
rudder pedals, ’

PARKING BRAKE.

The parking brake is set by a T-handle located on the
instrument panel in the front cockpit, It provides a
mean: of serting the brakes for extended periods, A
dualhydraulic pressure indicator indicates on its right
hand scale the pressure in the parking brake zccumu-
lator,

rrrrrrrrrrrrr

o Simultanecusapplication of the rudder pedals
and the parking brake handle will result in no
brake effect because the valves ars kept in &
position where no preswure -will reach the
brakes,

¢ In case of hydraulic system fallure and a hy-
draulic pressure gauge indication of 110-120
hpz only, the accumulator will be discharged
when the brakesare being applied once more,
Mo steering of the aircraft will be possible,
The same applies for the parking brake with
the pressure gauge indicating caly 90 hpz,
while a pressure indication of appr, 250 hpz
will permit appr. 20 times for emergency
braking,

FLIGHT INSTRUMENTS.

PITOT-STATIC SYSTEM INSTRUMENTS.

The pitot-static-operated (nstruments include th
alrgpeed indicator, machmeter, altimeter, and vert!-
cal velocity ndicator as follows,

Alrspeed Indicator,

TI:;_ dirpeed indleator (13, figure 1-3 and 5, flgun
1-6), located on the instrument panel in each cock:
pit, lscalibrated in {nerements of 10, from 60 througt
600 knaors.

Machmeter,

A machmeter (5, figure 1-3) iz installed in the front
cockpltonly. The instrurnent is calibrated from Mach
0.4 - 1.0 direct reading. It can be used to a height
up to approximately 45,000 feat,

Altimetar,

.One altmeter (19, figure 1-3 and 12, figure 1-6) 15

installed on the Instrument panel in each cockpit, The
instrument incorporates one pointer for 100 and ane
scale for 1000 feer, The 1000 feet indication appears
in a window, A lmob is installed below the scale of
the altimater to set barometric pressure,

Yertical Yelocity Indicator.

The vertical velocity indicator located on each
instrument panel (15, figure 1-3 and 7, figure 1-6)
ind{cates vertical component of alrplane gpeed, based
on the rate of change of atmospheric pressure, The
instrument i3 a direct reading instrument calibrated
in feet/min, (The range of the instrument (s from
0 - 8,000 feer/min max.)

‘CABIN PRESSURE ALTITUDE INDICATOR.

A cabin pressure altitude indicator is installed oo the
instrument panel in the front cockpit enty (41, figure
1-3), It is calibrated {n feet and indicates cabin
pressure altitude,



Section | GAF T.0. 1T-CMT70R-1

TURN AND SLIP INDICATOR.

The 3* per second-tum and slip indicator (21, figore
1-3and 14, figure 1-6) is insralled on the insrument
patel in each cockpit. The instruments are supplied
with 115-volr 3-phase ac power through the insmument
inverter.

EMERGENCY TURN AND SLIP INDICATOR.

The aireraft is also provided with a 3° per second-
emergency twrn and glip indicator in each cockpit
{29, figure 1-3 and 23, figure 1-6). The Instruments
are supplied by a 4-volt dry battery installed below
the rear insrument panel.

STANDBY COMPASS.

The standby compass located above the instrument
panelonthe right side of the windshield in the front
cockpit only (2, figure 1-3) s a standard type
magnetic compass to be used asx a check oo the
operation of the gyro compass system or in the event -

of an emergency. Readingshould be taken only during

seraight and level flight since errors may be introduced
by turning or accelerating, A compass correction
card indicaring deviation is located on the right side
of the forward instrument panel (46, figure 1-3), -

GYRO COMPASS SYSTEM.

- Refer to Section IV for deseription and operation of
the SPFERRY C2A compass system,

ATTITUDE GYRO INDICATOR,

The SFENA T03BD indleator (14, figure 1-3and 6,
figure 1-6), located on the instrument panel in each
cockpit, providesa constane visual indication of pirch
and bank atritudes. The insoument has complete
freedom through 360 degrees of rotation about the roll
axisand effective freedom of £80 degrees up or down
aboutthe pitch axis, The vertical-seeking gyro of
this instrument §s powered by 115-volt 3-phase ac
power supplied by the instrurnent ioverter, The alr-
plane symbol may be adjusted in relatioh to the
horizon bar by a knob located on the lower right side
of the instrument, Pulling this knob permits quick
erection of the gyro to the vertical position, An ardrude
warning flag with a erosswill appear in the upper right
portion on the dial face when the instrument Is not
receiving adequate power,

1.4

G-METER.

The G-meter (16, figure 1-3) located In the front
cockpit only has three pointers and & common scale.
The outer of main pointer indicatesinstantaneous
acceleration, the middle pointer records maximum
posidve acceleration, and the {nner polnter records
maximum pegative acceleraton. The recording
poioters may be reset by means of the knob on the
{nstrument. '

EMERGENCY EQUIPMENT,

OYERHEAT AND FIRE WARNING LIGHTS.

The engine compartments of the airerafr are equipped
with an overheat and fire waming system. 6 bi-
metal fire detectors are Installed in eachengine,
Two warning lighes (8, figure 1-3 and 9, figure 1-6),
In cockpit will indicate a fire or overheat condition,
Refer to Secton I for procedure to be followed if
these lights {lluminate,

ESCAPE SYSTEM.

Escaping of this aireraft in an emergency condition
congists of unlocking and pushing the canoples upwards
Iotothe airstream, and bailing out by means of seat-
type parachutes, No ejectlion seats are provided,

CAMOPIES,

The canopies &re locked and unlocked by means of
the canopy locking handle {figure 1-16) locared on
the left side in each cockpit. In case of emergency
the canopies are unlocked by the same handle, The
air flow will then bring the canopy to the open position.

It may become necessary to push the canopy upwards’
by hand after unlocking it, In fettisoning front eanopy,

spring-loaded spollers are actuatedand protect the
pilot in rear cockpit from the alrflow. When closed,

the cancpy seal i1 inflated by engine air presoreto
scal the canopy frame agailnmt cockpit silland
windshield,
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CANOPY LOCKING HANDLE

DEGONFL, = DEFLATE = ABLASSEN
GONFL, = INFLATE = AUFBLASEN

Figure 1-14

CANOPY CONTROLS.

The canopy controls in each cockpit consist of a canopy
locking handle,a knurled slider for the canopy open-
position, a manually operated part-open handle, a
canopy unsafe warning light, an extemal canopy
handle for ground operation, and a square key used for
opening or closing the canopy from outside for parking
purposes. A key holder is provided on the accessdoar
to the APU recepracle,

Canopy Locking-Handle,

This handle on the left side in each cockpit(figure
1-16) is used for locking and unlocking the canapy
during flight and on the ground, The handle is provided
withtwobuttons, One button (DEGONFL. - DEFLATE)
serves to release pressure from the canopy seals,
Pushing the other button {GONFL. - INFLATE) returns
button (DEGONFL.} in its normal position and causes
reinflation of the canopy seals,

Knurled Slider,
A knurled slider serves as a safety device for the cancpy

open pasition. To close the canopy, the slider must
be pushed upwards by hand to bend the sirut,

1-28 .

Part-Open Handle,

A small handle is installed on the forward canopy
frame in each cockpit to keep the eanapy in the part-

open position,

Canopy Unsofe Worning Light,

The red light (11, figure 1-3) in the forward cockpit
only will illuminate when the canopy of either cock-
Plt is not locked,

External Canepy Handles,

The external canopy handles (two on eaeh side for
each cockpit) located on both sides ourside af the
fuselage, are folded back inta the fuselage and
protected by a plexiglass window. The handles ire
accessible when the windows are broken, After having
actuated the handles, the canopy has to be lifted to
gainaccesstothe cockpit. A streamlined edge on the
lower canopy part provides a hold for lifting the
frame,
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Figure 1-17

SEAT

1 Shoulder Hamness
2 Seat Belt

3 Hamess Buckle
4 Petaining Device

Section

1-29
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SEAT ADJUSTMENT DEVICE
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Lever
Puzh Button
Rarchet

Bow -Shaped 5 Position {Holes) Catch
Elastic Cable

o ode £ BRI

Figure 1-18

SEATS.

The seatis arranged for use of a seat-type parachute,
Height of seat can be adjusted by a lever located on
the right side of the seat. A button installed on the
leverhasto be pressed before the lever can be moved
up or down. When the button is released the sear will
remain in the gelected position,

Four hamessstraps are fastened on the seat bucker and
routed to a quick disconneer fiteing., A retaining
deviee on the aft side of the seat bucket heeps the

1-30 .

pilets in their seats when the retaining device is lecked,
Unlocking the retaining device by means of a handle
atthe left comer of the sear bucker front side enables
the pilots to move forward again,

AUXILIARY EQUIPMENT.

Auvxiliary equipment, including eackpitalr condition-
ing and pressurization system, oXygen system, lighting
ete, is decribed in Section IV,
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EXTERNAL SAFETY PINS, CLAMPS,LOCKS, AND COVERS

Fitot Covens

Nose Gear Ground
Safety Pin

Alr Iotake Coven

Canopy Cover

Stadc Pressure
Alr Inler Cap

Tail Pipe Cover

Empennage Locks

Main Gear Ground
Safety Clamp

Figure 1-19

Alleron and Wing Flap Locks
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SERVICING DIAGRAM B
Speclfications
Fluid
French NATO Usa Engl,
Fiel Alr 3407 F-40{JP-4) MIL-]-5E624 "DERD 2484
(AVTAG)
For alternate use F-33(IP-1)
Engine Oil Alr 3512 0-138 DED 2473/0
(OM=T1)
Hydraulfe Of Afr 3520 H-515 MIL-H-5606 DTD 585
(OM-15)
De<Icer Fluid Alr 3660 5-1a1 MIL=F-5566
{Isopropyl Alechal)
Oxygen
Spec. BB-0-825
APU - 28 volt

1.32

EXTERNAL WINDSHIELD DEFROSTING

1 Pump

2 Defrosting Tube

3 Isapropyl Alechol Reservolr

Flgure 1-20 (Shest 1 of 2
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Oil Retervoir Filler Cap

APD

GAF T.0. 1T-CM170R-1

Access 1o Hydraulic

Tip Tank Filler Cap System Reservolr

Access o Battery

Oxygen Filler Valve

Tip Tank Filler Cap

Flgure 1-20 (Sheet 2 of 2)

Sectlen

Fuselage Fuel Tank
Filler Cap

Isopropyl Aleohol Reservolr

1-33
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EXTERNAL SAFETY PINS, CLANPS, c. Tail pipe covers (two) - One on each side,

LOCKS, AND COVERS.
_ e. Hose gear ground safety pin.

f. Statle pressure air inlet eap (two) - One on each

The external safery pins, clamps, locks and coven ilde,

(figure 1-16) that should be removed before flight ace g. Maingesr ground safety clamp (two) = One each
listed below,

main gear, .
.4« Pitot cover(s), h. Alleron andwing flap locks (twe) - Cne on each
b. Engine alr intake duct covers (two) - One each ride, '

duet,
134 ‘
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PREPARATION FOR FLIGHT. farmartion 1o complete the proposed mission, will be
determined using the performance data contained in
FLIGHT RESTRICTIOMS. appendix 1 of this Flight Mapval.

Refer to Section ¥ for all operacion limitacions.
CHECKLIST.
FLIGHT PLAMHING.

This section cantains the amplified cheeklis, The
Preflight planmng data, such as takeoff performance, avbreviated checklist is published  separately &
fuel cequired, eruise data, and other performance in- CAF T.O, 1T-CMIT0-CL-1-1,
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PREFLIGHT CHECK.

On bases where ground personnel is not completely
familiar with your afreraft, make sure that post flight
and preflight inspections are accomplished in accor-
dance with the Technical Manual of Inspection
Requirements,

BEEFORE EXTERIOR INSPECTION,

1, Form 781 - Check A/C status, servicing,
and fill in,

2. Pitot cover - Remaove,

3, Penonnel equipment - Check, Make sure that
personnel equipment, parachute hamess, mask and
helmer are in 2 good conditicn,

Front Cockpit,

1. Ignidon buttons - OUT.
2. Fuel handlez - CLOSED,

.

$ cautioN }

If one or both fuel handles were not
fully closed, drain engines,

3., Gear handle - DOWH.
4, Emergency gear-up button - Secured,

5. De-icer-check before IFR-flight - Quantity
and function, then lock.

6. Oxygen - 3/4 Minimom,
7. Parking brake - Ser

ELECTRICAL STSTEM.

8, Main cireuit breaker - M.
9, Bamery - ON,
10, WVeltmeter reading - 25,5 V.

11, Fuel Indication - Cheek fuel indicavor for
proper reading.

12, Pitot heater - Warm up., Check function of
pitot heater by operating pitot heat switch (light our)
and check pitot tubes for warming up. Openings free,

2.2 .

GAF T.0., 1T-CM170R-1

12, Llanding-, position- and cockpit-lights -
Check (for Night and TFR).

14, Battery - OFF.

Rear Cockpit.

1, Ignition butzons - OUT.

2. Fuel handles - CLOSED,

3. Gear hamdle - DOWHN,

4. Emergency gear-up button - Secured.
5. Oxygen - 3/4 Minimum.

ELECTRICAL SYSTEM.

6. Pitot hearer - Warm up.
7. Cockpit lights = Check (for Night and IFR),

Rear Cockpit (Sala Flights).

1. Cochpit - Check. (Loose items, equipment,
tools, e, )

2. Harness, oxygen hose, and radio lead -
Secured,

3, Oxygen - 100%. Check “SECOURS™ pesition
{Emergency) and switch full off.

4, Cabin seal-button - IN,
5. Fresh air vent - Cloged.
§. Canopy - Closed and locked,

EXTERIOR INSPECTION,

Perform the exterior inspection as cutlined in figure
2-1,

MNote

Chech all serew slots for alignment
with respective red marks on alr-
craft.

MHase Section.

1, Static port left side - Free,

2, External canopy handle lefr side - Check,
Check condition of plexi glass and the two release
handles visually.

00000000 OIOOTOCIOILOILOIOGCOOIOLOOIVOOIOOVIVI VOGOIPIVVDONLSETS
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EXTERIOR

THE FLIGHT CREW EXTERIOR INSPECTION PROCE-
DURES ARE PREDICATED O THE FACT THAT
MA INTEMANCE PERSOMMEL HAVE COMPLETED ALL
POST FLIGHT AMD PREFLIGHT REQUIREMENTS

OUTLIMED N T.0. 1T=-CMITOR=2=1. THEREFCRE, .

DUPLICATE INSPECTIONS BY THE FLIGHT CREW

HOTE

WHILE MAKING EXTERICR [MSPECTIOM, CHECK
ALL SURFACES FOR CRACKS, DISTORTION,
LOOSE RIVETS, AMD DAMAGE: CHECK FOR FLEL,
OILy AND WYDRAULIC LEAKS) ALL GROUND
SAFETY LOCKS REMWED.

.

MG
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|
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Section |

INSPECTION

HAVE BEEN ELIMINATED, EMCEPT FOR CERTAIN
ITEMS REQUIRED IN THE INTEREST OF FLIGHT
SAFETY. THE FLIGHT CREW EXTERIOR INSPEC-
TION IS TH MECK THE LIRPIANE FOR GEME =
RAL COMDITION, AND SHOULD FOLLOW THE
PATH AS SHOWN.

B

L
=

Figure 2.1

23
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3, Landing light - Condition.

4. MNose wheel - General condition and slippage
marks,

5, Suut - Extension, Check for proper extension,
6, Shimmy damper - Engaged.

7. Nose wheel door - Condition, Check  for
distortion,

8, Static wire - Ground contact.
9, Inspection plates and gun ports - Closed,

10, Oxygen shut-off valve - Secured. Valve is
secured in the open-position and must not be adjusted,

11, Fresh air vents (2) - Closed,
12, Static port right side - Free.

13. External canopy handle right side - Same as
left,

Right Wing and Londing Gear,

1. Ailr intake cover - Removed.

2. Alrintake - Clear, (Check visually for
foreign objects. )

3. Inspection plates - Closed,

4, Shocksout extension - 5 cm min. for an alr-
craft full of fuel.

5. Fairing door and 3 rollers - Condition,
§. Tire - General condition and slippage marks.
7. Hydraulic lines - Mo leakages.
8. Wheel - Chocked.
B, Wing surface - Conditlon,
10, S5peed brakes - Flush,
11, Position light - Condition.
12, Tiprtank - Full,
a. Cap closed,

b. Protection cover open. Ground erew will
close cover during tiptank pressure check.

e, Check fuel emergency dump bole
to be free,

d. Check tip tank for conditlon,
13, Aileron control lock - Removed.

14. Wing flaps - Distortion. Clearance 2 mm.
Check the wing flaps locked up and the 2 mm-
elearance by moving the flaps laterally,

2-4
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Aft Fuselage (Right Side).

1, Radio glass cover - Closed and locked.
%, Antennae - Condition.

3. Engine cowling and fusclage sccess doors -
Closed,

4, Tail pipe = Clear. Rgmove tail pipe cover
and check for cracks and wrinkles,

5. Mo oil or fuel puddles under A/C.

Mote

In case of puddles fire department is
to be notified.

6. Tail wheel and keel plates - Condidon,

Empennage and Tall.

1. Tail plane control locks - Removed.

2, Controls - Operation and coodition, Check
ruddevatar movement and the operation of the
artificial feel springs.

3. Trim tabs - NEUTRAL

‘ WARNING I

Hands off trim tabs.

4. Position light - Conditon,
5. Inspection plates - Closed,

Aft Fuselage (Left Side),

1, Check same as right side,

2, Olltank - Quantity and closed, cover
secured.,

Left Wing and Landing Gear.

1, Check same as right side,

2, Fuselage tank - Full and closed, cover se-
cured,

2000000000000 VPVDOIODOCIOCFOIOOIOOOIOIOOGOOIKOIONGNOLOBTOAIPIDIDPOOPOGONROVLOOSNOSETS
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INTERIOR INSPECTION.

Swirches are ON, when they are either in the up,
forward, or outward position,

Frent Cackpit,

1. Sear and rudder pedals - Adjust,

2. Harness - Fasten and adjust. Checkretaining
device for eperation,

3.

4,

5.

10,
11,

Flight controls - Free and proper movement,
Circuit breakers left console - IN,

All light switches - OFF.

a. Emergency coclpit light switch,

b. UV-light rheostat.

c. Console light switch,

d. Position light switch.

e. UV-light switch.

f. Landing-and taxi-light switch,

g. Standby compass light swirtch.

h. Radio- and RC-light theosrar,

Cabin pressure switch - CLOSED,

Throttles - OFF.

Fuel handles - CLOSED.

Seal burton - OFF,

Landing gear system selector - NORMAL.
Speed brakes - Extend by emergency system,

then switch back to normal system,

1z,
13,
14,
15,
16.

17.
18.
19,

Ermergency turn needle switch - OFF,
G-Meter - Check + 1G,

Main eircuit breaker - IN,

Radio master switch - ON,

Radio and radio compass - OFF,

a. Channel - Preser,

b. Velumes {Radio and BT) - ON,

¢. Radio operation selector - "N" {noarmal).
Tip tank dump switches - MEUTRAL,

Starter switch - NEUTRAL,

Circuit breakers right console - IN (weapon

system as required),

20,

Oxygen and radio - Connect and PMeCripe

Check,
21, Battery - ON,

22,

23,

pump).

Check lights (night flying pesition if applicable).
4, Landing gear (3 green).

b, ‘Canopy light.

c. Pirot heat light,

d. Generator warning lght.

Push Test:

a. Landing gear (second system and 3 red),

b. Fuel low pressure warning light (booster

¢. Landing gear warning light.

d. Fire waming lights (2),

e. Fuel low level warning light.

1. Starter lighr,

g. Fuel dump lights (2). By means of foy 1s .-

push buttons aft of the Fuel dump switches.

Rear Cockpit (Dual Flights).

BY

-

a.
4'

.
&,

TI

Seat and rudder pedals - Adjuse.
Hamess - Fasten and adjuse,

Contrels - Free and proper movement.
Light switches - OFF,

a, Emergency cockpit light switch,

b. UV-light rheostar,

c. Console Ughe switch,

Seal butten - OFF.

Emergency turn needle switch - OFF,
Radio and radio compass - OFF,

a. Channel - Preset,

b. Volumes (Radic and BT) - ON.

€. Radio operation selector - "N™ {normal),

8, Oxygen and radic - Connect and PMcCripe
Check.

9.

Chech Lights:
a. Landing gear (3 green).
b. Pitot heat light.

2.
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DANGER AREAS

Section [|
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Rear Cockpit {Dual Flights)
{continued),

c. Generator warning light.

d. Oil low pressure warning Mghts,
10. Push Test:

a. Landing gear (second system and 3 red),
b. Fire waming lights (2).

STARTING ENGINES.

Be sure that the danger areas are clear before starting,
(See Figure 2-2.)
Mote

Left engine will be started first,

1, Engine intakes - Clear,

2, Fire puard - On left side,

3, Throttles and fuel handles - OFF,

4, Srarter switch - LEFT (check lipht on),

5. 1.200 RPM:

2. lgniton button - PUSH and HOLD (max.
10 seconds),

b. Two (2) seconds later:
Fuel handle - FULL OPEM,

c. Withio ten (10) seconds:
EGT Increase of 100°C - Release ignition button and
check butten OUT.

If the ignition burton sticks, cut off battery
and clese fuel handle,

Mate

Exhaust gas temperature must read 100°C
more than EGT indication before starting the
engines,

If Engine does net turn with Starter:

FECHECK:

Throttle has to be in the fully rear
position (closed) to prevent disengage-
ment of starrer,

Cirouit breaker = IN,

6, Starter switch at 5,000 BPM - NEUTRAL
(light out),

7. Afrer stabilization:
a, FPM - 6,500 min,
b, EGT - 450°C appr.
8. Throttle - 10,000 RPM.
9. Generator waming light - OUT,
a. S5tart with bartery - 7.500 RPM appr,
b, Smart with AFU - If APU is disconnected,
10, Pitot heat - ON (light out),

11. Attitude indicator - Cage cautiously and
switch ON,

12, Gym-compass - ON, select "KREISELKEOM-
PASS™,

13, Radlo main switch - BOTH (UHF).
(For VHF equipped A/C - ON,)

14, S5tart right engine same as lefr engine,

15. Cabin pressure - ON (full warm, then back
as desired). .

16. Watch for Tiptank Pressure Check,

UNSUCCESSFUL STARTING ENGINE,

INDICATION: Mo increase of EGT after ten (10)
seconds of igniden,

1. Igniten button - RELEASE,

2. Fuel handle - CLOSE,

3. Starter switch - MNEUTERAL.

4. When engine stops - DRAIN,

5. After at least three (3) min. - RESTART.

27
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AFTER STARTING ENGINES.

FRONT COCKPIT.

APU - Disconnected, (Recheck battery ON).
2, Speed brakes - IN,

3. Flaps - ouUT-mN-15%,

4, Trim - -10 - 45 - 0,

5. Radio compans - LOOP, ANT, COMP

{volume).

Mate

Befare switching to the COMP-position
turn volume down,

6. Canopy - Closed (waming light OUT).
7. Voltmerer - 28,5V 20,5 V.

8, Hydraulic pressure - 250 HPZ. (Normal and
EMErgency sysem).

9, Alrspeed Indicator - ZERD

If hydraulic pressure on elther system s
below 250 HPZ prior flight, do not take off.

10, Atritude indicator - SET and erected,

11, Compast - Synchronize {check against
standby compass),

12, WVertical velocicy indlcator - ZERO,
13, Engine insruments - [N THE GREEN,

14. Altimeter - Set to fleld elevarion, (Mote
difference of mb-reading. }

15, Clock - Set and running,

REAR COCKPIT (DUAL FLIGHTS).

1, Canopy - Closed (waming lght QUT).

2, Alrspeed indicator - ZERO,

3. Attitude indicaror - Set and erected,

4. Compass - Check agalnst standby compass,

5, Verteal veloelty indiearer - ZERD.

2-8 .

6. Engine Instruments - IN THE GREENM.

7, Altimeter - Set to fleld elevation, (Note
difference of mb-reading, )

B. Clock - Set and running.

TAXI CHECK.

The Fouga CM 170R is not equipped with nose wheel
steering, The limit of nose wheel wavel lsthirry
degreeseitherside of center, Any time tumsare made,
use the brakes only, The use of the rudder has no effect
at normal raxi speed, Taxi dme should be cut to an
abgolute minimum: Every minute on the ground
requires approximately six liters of fuel with the en-
gines at 10. 000 RPM,

Wheel chocks - Removed.
Ares In front of ASC - Clear,
1. Parking brake - Release,

2, Power - Advance to max, 15,000 RPM. Check
throttle friction.

MHote

Mormal taxi power serting will be
10,000 RPM,

3. Brake: - Check before tuming.
4. Flight instruments - Proper readings.
& Tum needle - Operating.
(1) Ball - Free,
b, Emergency turn needle - Operating,
(1) Ball - Free,
(2) Swieh - OFF,

c, Gyro-compaws and srandby compass -
Proper movement and indication,

5. Flight contrals - Check for proper movement,
6. Speed brakes - IN,

7. Flaps - Set at 15 degrees,

B. Trim - ZERD,

8, Cabln s=al button = IM.

10, Oxygen - 100%.

11, Shoulder harness = Locked,
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12. Warning lights - OUT,

13, Temperatures and pressures - MORMAL,

Hate

During cold weather operation when
oil remperature Is below 20°C, do not
exceed 15.000 RPM,

ENGINE RUN UP.

Aline the aircraft with the lane so that the nose wheel
will be cenrered,

1. Brakes - HOLD.

2. Full power - 22.600 RPM,

3. EGT = GBS'C max.

4. Temperatres and pressures - [N THE GREEN.

f. Gyro-compass - Checkwith runway direcrion.

TAKEOFF.

1. Brakes - Release,

2. Airspeed - 110 KIAS (safe airborne),

WARNING

If too much back pressure is applied, a too
high pitch attitude results which marerially
extends takeofl roll, the takeoff speed is
reduced, and the ability to remain airborne
and accelerate to climb speed is doubtful,

CROSSWIND TAKEOFF,

Normal rakeoff procedures are used for most erosswinds
encountered. Hold sufficient afleron into the wind as
the takeoff-roll is started to keep the wings level and
maintain directional control. Hold the nose wheel on
the ground until nose wheel Lft-off speed {5 reached,
When take-off speed is attained, make the pull-off
definite to avoid side-skipping as the aircraft becomes
airbome.

Seeti

AFTER TAKEOFF,

1. landing gear - Retract at a minimum of 11(
KI1AS, (Do not brake wheels),

2, Gear indicater lights - OUT.
3. Flaps - UP (min. 120 KIAS and 100 ft AGL),
4, Oxygen - MORMAL (1,000 fr AGL).

Note

# Aftertakeoff froma wet-snow or slush covered
runway, operate the landing gear and flaps,
if practicable, through several complete
cycles to prevent their freezing,

# Alter takeoff, elimb rrawbt ohead re a
tninimun alcitude of 1, (o fieet abowve rereain,
Upon reaching thisaltitude, airspeed @i
be 200 KIAS. )

CLIMB AND CRUISE,

CHECK FERIODICALLY (each5, 000 ft and aftar level-
off)
1, H-ydraulic pressure - 250 HPZ.
2, E-lectric systermn - 28,5V 0,5 v,
3, F-uel - Tip tanks feeding or fuel quanticy.
4. O-xygen - Coatents, blinker working.
5. E-ngine insmuments - IN THE GREEMN.

MNote

Above 10, 000 ftr check cabin aldmetar
addidonally.

Hote

22,600 RFM 15 limited to fifteen {15)
minutes cperation. Then throttles back
to 21,750 RPM. This engine speedis
limited to thirry (30) minutes,
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DESCENT,

Fordescent atthe same or lower airspeed than used in
sralght-and-level flight, the power must be redoced
as the descent i3 entered, In dives the power it left
conytant and the picch ardrude iy adjusted toattain
the desired airspeed,

BEEFORE LANDING.

A 360" standard overhead landing pattern (as shownon
figure 2-3) should be accomplished ag follows:

1., HEFOE=Check = Perform,

. Entry Leg,

The initial approach partion of the traffie pattern will
be entered froma 45 angle, Wateh for delft and make
neceuary correction so thart the desired 45" track along
the ground will be maintained, Refer to directional
indiecator to sssist in eorreeting for known wind,

1. Almpeed - 220 KIAS,
2, Aldmde - 1.500 fr AGL,
d. Power = Approx, 19,000 RPM.

The speed brakes may be used momentarily to
dissipate excess airspeed, if necessary,

Initial,

The initial approach is made into wind 1, 500 feer
above terrain in the same direction as the landing
runway. Itheginsata polnt three nautlcal miles from
the runway and terminates at the pitch point over the
landing end of the runway. The tum from the enury
to the initlal approach should be et least 2 medium-
banked tum with the rollout executed so that the ground
track will be aligned with the center of the runway,
The tum onto the initial approach will normally be
inthe same direction ai the trafflc pactern,

1. Alrspeed - 220 KIAS,
2, Aldrede - 1,500 ft AGL.

Break,

Over the approach end of the nnway, roll smoothly
into a bank of appr, 60°,

1, Thrortles - 15,000 RPM,
2, Speed brakes - OUT,
Continue a level 180° tum to the downwind leg.

Hote

Aheadwind will increase ground speed on the
downwind leg, the pltchout turn should be
started farther down the runway than fora
calmwind, Atailwind has the reverse effect,
so the pitchour should be started before
reaching the runway.

Downwind,

When the afrspeed is 140 KIAS on the downwind leg
accomplish the following:

1, Landing gear - DOWN,
2. Flaps - DOWN at 130 KIAS,
3. Hydrauvlie presture - Check,

Use power as necessary to maintain altitude and a
minimum airspeed of 130 KIAS, if it is necessary o
extend the downwind leg before starting the final rurn,

Base Leg - Final Turn,

During the 180" tum to final approach, the bank may
be varled up to a maximum af 45 in arder to rollout
in line with the runway.

1, Alrspeed - 130 - 120 KIAS,

Hote

Gradually decrease airspeed during the final
turn, using additlonal power, If required to
adjust the rate of descent and malntaln a
circular flighe path.

21
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SECTION Il

EMERGENCY PROCEDURES

TABLE OF CONTENTS

Page
Introduction ......cceevianeceacrannnans . 3-1
Ground Starting Failure .....ecvveassnncanas 9-2
Engine Failure ,.......ccc0uuees .
Restarting Engines During Flight ............ . 4-3
Bailing Out Versus Forced Landing ........... 3-5
Forced Landing ....c.vevveunens eereaienees 375
- .- L
Bl QUL uuvsnsranrranssannnssnassaransns 3-8

Landing EmMeTgencies .......cccvsescrsassna  3-10
ves  3-11
Hydraulic System Failure ...eeveancensaress 3711

Ditching ..... aieanr st i e

INTRODUCTION.

This section includes procedures to be followed to
correct an emergency condition. The procedures, if
followed, will ensure safety of the crew and airplane
until a safe landing iz made or other appropriate action
is accomplished, Mulriple emergencies, advere
weather, and other peculiar conditfons may requine
modification of these procedures, Therefore, it is
essential that aircrews determine the correct course
of action by use of common sense and sound judgment.

Electrical System Failure ....csvaivanssanas 3'12.
Fuel System Fallure .....ovvvvuvvnavvssnesess 9712
Oil System Faillre ...e.eiieeeienneaaeeinns 3-1:4)
Air Conditioning and Pressurization System .
Malfumetion ..cuvivvecincnnrnarsmnsnsra. 3-13
Coekpit De-leing Malfimetien ...... PR 3-13.

Icing of the Pressure Compensating Fabrie

Between Afleren and Wing ................ 3-13.

External Store: Emergency Jemison .oovvvnaes  d-

Burst CANOPY c.vevvenerrrrcaranrasnnsseses O-14
Oxygen System Malfunetion ........ceeienn. 3-144

Procedures appearing in bold face capital lerters am
considered critical, Procedurss appearing in small
letters are considered noncritical, Each is defined as
follows:

CRITICAL. Those stepsof procedures which must
be performed immediately without reference towrirten
checklists, These eritlcal steps should be commirted
to Mmemory.

NOMCRITICAL, Al otherstepsof procedure where -
in there istime avaflable toconsult a checklist before
arrempting to alleviate an emergency condition.

&
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control velocity (flight controls become effective) is
of no Importance for a successful take-off.

%

To assist the pllot when an emergency oCours, three
basic rules are established which apply to most emer=
gencles occuring while airbome. They should be
remembered by each afrcrew member, The rules
follow:

P

. CAUTION }

R T
1_’?:.

im .

i';l. A
s

00000000000000000000000000000000000000000060

1, Maintain aireraft contol
2. Analyze the situation and take proper action,

3, Land as soon as practicable.

GROUND STARTING FAILURE.

If an engine fails to start during ground start, shut off
the fuel supply immediately, Allow the flow of air to
continue for approximately 30 seconds, of until all
traces of combustion disappear, Then investigate the
cause of the failure to start before attempting another
start,

ENGINE FAILURE.

WARNING

With one or both engines windmilling,300
KTAS mustnot be exceeded to aveld structural
damage.

The majority of jet engine flameouts are the result af
improper fuel flow caused by a fuel system malfuncrion.
The instruments will normally provide indicationsof
fuel system failure prior to and during actual engine
flameout, If flameout is caused by malfunction or
mismanagement of the fuel system, and if time
permits, an alr start can usually be accomplished, If
the failure iscaused by an cbvious mechanical faflure
within the engine, anairstartshouldnotbe artempted.
During partial power failure the engines should not be
shut down unless the pilot finds he cannot maintain the
exhaust gas temperature within limits. With partial
power fallure, it is easier to keep the engine running
than to restart it. .

OME ENGINE FAILURE DURING TAKE-OFF.

The failure of one engine during take=-off will result
tn a hardly noticeable yaw effect independent of the
airspeed even if the operative engine runs ar max,
RPM. This yaw effect can easily be compensated by
one-gide braking until flight controls become effec-
tive, l.e, at 40 - 50 KIAS, Then use the rudder,
Thus, in case of failure of one engine, the minimum

3.2

In case of puddles oo the runway, water may
be splashed up by the nose wheel and sucked
into the air intakes causing flameout of cne
or bothengines, If takeoff has to be continued
(depending on remaining runway length, air-
speed etc, ) close fuel handle of corresponding
engine, wait 2 minutes, and accomplish air-

sCart,

DOUBLE ENGINE-FAILURE DURING TAKE-OFF.

If complete power faflure occurs during take-off:
ABORT.

FLAT TIRE DURING TAKE-OFF.

The pilot willnotice askip to the side of the flat tire:
1, Take-off = ABORT IMMEDIATELY,
2, Throttle = OFF. -

3, Wheel brakes - Apply brake of the intact
wheel.

4, If the aircrafe should skip off from the mnway
- CLOSE fuel handles immediately and switch off
barrery.

ENGIME FAILURE DURING GO-AROUND
MANEUYERS.

A go-around maneuver with enly one engine operative
isvery difficult because the aircraft accelerates very
slowly with gear down and flaps and speed brakes
extended, Therefore, donot extend wing flapsto more
than 15", Donot conduct final approach with the speed
brakes extended.

Left Engine lnoperative,

1. Right engine - TO FULL POWER
2. Speed brakes - IN.

3, If suffielent hydraulic pressure is left - RE-
TRACT LANDING GEAR. (The landing gear has then
to be extended by the emergency extension system. )

4, Wing flaps - RETRACT above 300 feet,
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Right Engine lnoperative,

1. [Lleft engine - TO FULL POWER,

2, Speed brakes - IN,

3, Landing gear - FETRACT.

4. Wing flaps - RETRACT above 300 feet,

In case of one engine {noperative, landing gear down
and wing flaps extended to 15%, the afreraftwill remain
ceontrollable, The optimum elimb speed with ene
engine inoperative and wing flaps extended to 15° is
120 KIAS (500 feet/min, ). The optimum climb speed
with one engine inoperatdve and wing flaps retracred
iz 140 KIAS (1, 000 feet/min. ).

OME ENGINE FAILURE DURING FLIGHT.

Mote

The generator and the hydraullc pump are
driven by the left engine, In case of fallure
of the left engine, extend landing gearand
.operate the speed brakes by means of the
emergency system in order to conserve hy-
draulic and battery power,

Procead as Follows:

1, Fuel handle - CLOSED.
2, Throttle - OFF,

3. Give EMERGENCY CALL.
4, Attempt AIRSTART.

The flight with one engine causes practically no yaw
effect. Aslight yaw effect has to be considered athigh
RPM and low airspeed only, i,e, in case of failure
during take-off, go-around, and climb mansuvers, In
these cases it can easily be compensated with the rudder
pedals, _ -

DOUBLE EMGIME FAILURE DURIMG FLIGHT.

1, Fuel handles - CLOSED,
2. Generator = OFF,
3, Give EMERGENCTY CALL.
4. Amempt AIRSTART.
5. Oxypen dilurer - 1007,

6. Landing gear - EXTEND (use emergency ex-
ension system),

7. Below 10,000 feer alcitude - DEPRESSURIZE
cabin,

RESTARTING ENGINES DURING FLIGHT,

v
SETEREENES o
Section ||I..

L
E

Ifa flameout cccurs that is not accompanied by fire, .

explosion, overheating, strong fuel flumesinthe cock-

pit,

mechanical or materiel fallure, an airstart should be
successful. Engine flameout {n {light 1s usually caused
by one of the following conditions;

a, Pump fallure,
b. Fuel supply system malfunction,

e. Filter stoppage etc,

AIRSTART.

1.

If left engine Ls inoperative:

2.
3.
4.
8.
6.
Ts

8.

seconds,
g-

1aQ,

heavy vibration, or other conditions indicating

Hote

It is extremely Important to conserve bateery
energy sothat enough power will be available
for the ignition, fuelwransfer, radic operation,
etc, If time permirs, unnecessary electrical
equipment should be mmed OFF as soon as
the flameout cccurs,

i

| CAUTION }

¢ Do not use starter,
s MNever try to restart a blocked engine,

Hote
Best altitude for airstast isbelow 20, 000 feet,

Fuel handle and thrortle - CLOSED.

Electrical load - REDUCE.

Afrspeed - Appr. 120 KILAS,

RPFM - 1000-1200,

Cleck - OM (to check seconds for {gnition).
Ignition butten = PUSH.

Fuel handle - OPEM (SLOWLY).

Observe EGT and RFM - RISING within 30

Above 300°C EGT - RELEASE IGNITION BUTTON,

Throttle - OPEN after stabilization of RPM.

Hate

If EGT does not increase within 30 seconds,
releaze ignition button and close fuelhandle,
Wait 2 = 3 minutes, descend to a4 lower
altitude and try again.

el
n
£ad
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GLIDE DISTAI_;\ICES WITH DEAD ENGINES

ALTITUDE-FEET
27000

24000

21000
18000

CLEAH AIRCRLFT,
BOTH ENGINES OFF,

1AS a0 KMoTS,

ALTITUDES M S L

pistances (kMMro 4 «ow ey poinr=
I¥ &000 FTMSL .

Figure 3.1
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MAXIMUM GLIDE DISTAMCES.

The flight characteristics of thisairplane with dead en-
gines are normal and rapid uwim changes arenot
necessary. The recommended glide speed with a seized
o windmilling engine is 140 KIAS, (See figure 3-1.)
This speed should provide a windmill RFM of appr.
1000-1200 RPM which s sufficientfor alr starting,
A glide speed of 140 KIAS is optimum for full fuel
load, It is not necessary to change the glide speed
according to fuel load, Glide ratio isapproximately
13 : 1L

BAILING OUT VERSUS FORCED LANDING.

Because of the many variablesencountered {n an emer-
gency, the decision to attempt 2 flamecut landing or
tobail out must remain with the pilot, It is impossible
toestablish a predetermined ser of rules and instructions
which would provide a ready-made decision applicable
to allemergencies. The basiccondidions listed below,
combined withthe pilot's analysis of the condition of
the ajrplane, type of emergency, and his proficiency,
are of prime importance in determining whether to
attempt & flameout landing orto abandon the aireraft,
These wariables make a quick and accurate decision
difficulr. Ifthe decisionis made to bafl cut, the pilot
should attemnpt to steer the airplane toward an area
"where the possibilicy of Injury or damage to persons
or property will minimized, Before decision Is made
to attempt a flameout landing, the following basie
requirements should be considered:

a. The pilot has satisfactorily completed simu-
lated flamecut approaches in this airplane,

b, Flameout landingsshould onlybe attemptedon
a prepared or designated suitable surface,

c. Approaches to the runway are clear.

Hote

Mo arrempt should be made to land a flamed-
out airplane at any field whose approaches are
over heavily populated areas if a suitable area
iz avaflable to abandon the airplane.

d. Weather and terrain conditions must be favor-
able and must not hamper the establishment of 2 proper
flameout landing patterm.

Mote

Flameour landings at might or under poor
lighting eonditions should not be contemplated
regardless of weather or field lighting.

FORCED LANDING.

All forced landings thould be made with the gear
extended, However, if it should become necessary to
land gearup, suchas in engine failure on takeoff, the
pilot must brace himself forward against the shoulder
hamess. With gearup, the alreraft will slide for some
distance on the fuselage, When it stops, abandon the
atrerafe and stay at least 500 ft away. Whenever time
permits getthe gear down. The landing gear was buile
to withstand shocks, Tires can be replaced easily if
blown out. A forced landing procedure is accomplished
as follows:

1, Excessive speed - CONVERT TO ALTITUDE,
9, Select the next suitable fleld,

3. Airspeed - 140 KIAS,

4, Oxygen - 100%.

§. If altitude and time permit:

a, Transmit on GUARD - MAYDAY.

b, Give position report,
c. Mature of emergency.

6. Attempt AIRSTART - DEPENDING ONALTI-
TUDE AND CIRCUMSTANCES.

1, Shoulder harness - LOCKED.

IF AIRSTART UNSUCCESSFUL:
g, Fuel handles - CLOSED,
9, Generator - OFF.

10, Cabin seal button - OFF (when below 10,000
feet).

11, Air vent - OPEN (when below 10,000 feet),
12, Tiptanks - EMPTY,
13, Try to establish a forced landing pattem.

14, Gear - DOWN (by emergency .:]Fs:::m} when

field assured,
15. Hydraulic pressure - CHECK,
16, Flaps and speed brakes - AS FEQUIRED.
17, Final:

a. Barery - OFF.
b. Speed - 110 KIAS {if flaps are lowerad).
e, Generator aod fuel handles - RECHECK

OFF. 4, Canopy - Jettison (if leaving runway
unintentionally).

18. Marmal touchdown.

19. Emergency brake, if necessary.

Further airstarts may be arrempred, if sufficient alei-
tude remains and circumstances permit,

.
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TYPICAL FORCED LANDING PATTERN

Cenvert excessive speed to . Locate faule,
alritude, Select nearest . Alrstart if

suitable field, Glide with OXYGEN 100% circumstanees permit,
140 KIAS. s EWRGEN‘-'-T CM-L- Lock shoulder hamess,

@:——M

IF AIRSTART IS UNSUCCESSFUL:
FUEL HANDLE - OFF
GENERATOR - OFF

TIF TANKS - EMPTY

CABIN SEAL BUTTOMN - OFF
AIR VENT - OPEN BELOW
10,000 FEET.

Circle overhead the field 'H'Il',h 30-40* bank,
Alrspeed 140 KIAS, consider wind effect.
Lose appe, 2,000 feet per 360° tum,

I
Forced landing partem:
Race tack shape,

Tums with 20-30* bank
Alrspeed 130 KIAS.

Gear down by emesgency before reaching
high key point when field assured, Speed
brake emergency switch to EXTEND -
[“ausfahren™3,

LOW KEY POINT
1,600 feet above field, Check
bydraolic pressure, When using
flaps, not mare than 20%,

HIGH KEY POINT
3,000 feer above field,
Gear down.

Reduce airspeed to 130 KIAS,

BASE KEY POINT -
1,000 feet above field,
Consider wind effect,

B3

High key point
outside parern
direction optional,

Lower flaps (according to hydr, press.). WHEM FIELD ASSURED,
Extend speed brakes as required, CLEAR OF LAST OBSTACLE;
Airspeed 120 KIAS GENERATOR - CHECK OFF

FUEL HANDLE - CHECE OFF
BATTERY - OFF
CANOPFY - JETTISON.

Figure 3-2

3-6
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FIRE.

If the fire warning lights illuminate, checkfor presence
of fire as follows:

4. Smoke in the cockpit,

b. Engine RPM loss.

c. Fluctuating fuel pressure and RPM,

d, Smoke trail behind the alrplane.
Diuminadon of the warning lights generally results
from the following:

a. Fire({generally located aftof the compressors),

b. A leaky taflpipe, taflcone, or connections,

c, Idling the engines for excessive periods when
parked in a strong tailwind,

d. Improper isolation of, or a shorted waming
light circuit.

Hote

If the eireuit is defective, remember that the
wiring could have burmned out fram an existing
fire,

e, Checkfor otherindications of fire and land as
goon as possible, If such a condition ccowrs before
take-off, do not fly the airplane,

OM THE GROUMND,

1. Fuel handles - CLOSE.
2, Battery - OFF.
3. ABANDON THE AIRCRAFT IMMEDIATELY.

DURING FLIGHT.

Fire warning light OM = EGT nermal,

1. Throttle (affected engine) - IDLE,
2, Oxygen - 100%.

3. DIVE AIRCRAFT and CHECK FOR FIRE and
SMOEE. If fire warning light goes out after 2 seconds
and fire cannot be confirmed:

4, Throttle - RESET slowly.

5, Continuously check for fire = OBSERVE fire
warning light and engine instruments,

IF FIRE WARNING LIGHT REMAINS ON:

Fire warning light ON - EGT mere than 675°C.

j-

6. Fuel handle - CLOSE,
7. LAND AS 500N AS POSSIBLE.

1. Fuel handle (affecred engine) - CLOSE,
2. Oxygen - 100%,

3. CHECEK FOR FIRE AND SMOKE,

4, Cabin pressure - OFF,

5. Cabin seal button - OFF,

6. Alrvent - OPEN.

7. If fire persists - BAIL OUT.

IF FIRE DOES NOT COME FROM THE ENGINE:
B. Barrery and generator - OFF.
8, Follow SMOKE IN COCKPIT-PROCEDURE.
10. If fire perasts - BAIL OUT.

ELECTRICAL FIRE.

1. Bartery and generator - OFF.
2. All circuit breakers - QUT.
3. ﬁnecwuy:

a. Oxygen - 100%.

b, Cabin pressure - OFF.

¢. Cabin seal burten - OFF.
d, Alrvent - OPEM,

e. Canopy - JETTISOM.

4, Battery and generator = ON.

5. Monitor voltmeter for low reading while tuminfffjy
units on one at a time,

6. Defeerive unit - OFF.
7. LAND AS 500N AS POSSIBLE.

SMOKE IN COCKPIT.

Smoke In the cockpit may be caused by ofl that wa’
spliled during the postflight or during maintenancefff)
of it may result from the oil filler eap coming ofl,
This type of smoke is generally light grey orwhi
and lsnocause forimmediate alacm. If there is :mu-k.
in the cockpit, proceed as follows: .

[
tah
&
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| Qutlet of the heating system:

1, Tum cabin pressure switch to WARM, smaoke

(water vapor) will disappear,

IF SMOKING DOES NOT STOP:
2, CHECK fire warning light and EGT.
3. Cabin pressure - OFF,
4, Cabin seal button - OFF,
5. Air vent - OPEN,
6. LAND AS SOON AS POSSIBLE.
7. Canopy - JETTISON (if necessary),

Other sources:

Follow ELECTRICAL FIRE PROCEDURE,

WARNING

If smoke in the cockpit is caused by a short in
the electrical wiring, um allthe electrical
equipment OFF. Tum oo the battery and
generator switeh, Tum on the electically
operated units one at a tme and monitor the
voltmeter until the malfunctioning unit, of
systemn, is located, Isolate the unit from the
electrical systern and land as soon as possible.

BAIL OUT.

Ifthe decision has been made to abandon the alrplane
in flight, escape should be made as follows:

1, I altitude and dme permit:
a, Transmiton GUARD - MAYDAY (3times).
b. Give position report.
¢, State nature of emergency.

2. Altitude - BELOW 20,000 feer, if possible.

GAF T.0. 1T-CM170R-1

3. Alrspeed - REDUCE to 120 - 200 KIAS, if pos-
sible.

4, Alrcraft - CLEAN, if tdme permits,

5. Trm = NOSE DOWMN.

6. Personal equipment leads - DISCONMECT.

7. Helmet sttap - TIGHT,

8, Visor - DOWN,

9, Canopy - JETTISON, HEAD DOWHN, Unlock
canopy, push canopy upwards, if necessary, The alr-
flow will then open and free the canopies. The front
canopy will be jertisoned first,

| CAUTION

The canoples should be jettisoned below 200
KIAS, This airpseed makes it possible for the
pilots to remain in the cockpits and to keep
the aircraft under control for accomplishment
of the necessary bail out procedure,

10. Hamess = DISCONMECT.

11, Alrerafr under control:

a, Invert aircrafr. Keep positive G-load until
inverrad, then quickly release stick and push free -
HEAD DOWN,

{1} Forbail outabove 14,000 feer - DELAY
pulling D-RING until 14, 000 feet are reached.

{2} For ball out at low aldmde - PULL

D-RING as soon as clear of alrcraft,

12, Adreraft out of control: (See figure 3-3.)

a, The front pilor bails out first - undemeath
the wing. ’

{1) Lean owver the cockpit sill and keep as
close contact with the fuselage as possible, When air-
craft {sinatum, lean over inner canopy sill, In order
te aveld contact with the wing, put feet on opposite
canopy sill and push off as hard as posible downwards,

b, The rear pllot balls out - over the wing.
Same ball out procedure as for front cockpit, but lean
aver the air intake and try to glide over the wing., Push
off with hands and feet,
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BAIL OUT PROCEDURE

AIRCRAFT OUT OF CONTROL. >

=1y

UNDERNEATH THE WING.

REAR PILOT BAILS OUT -
OYER THE WING.

Figure 3-3
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LANDING EMERGENCIES.

8| GEAR-UP BELLY LANDING PROCEDURE.

&)

¥ Before conducting a belly landing on prepared surfaces,
notify the other occupant and ground agencies; then
proceed as follows:

1, Asthewingtiptanksare nor jertlsonable, make
sure the tiprank fuel has been transferred. (Check fuel
quantity indicator.} A belly landing with fuel In the
tiptanks is a fire hazard and may result in an explosion,

i CAUTION

it

Inthe event of a gear-up or belly landing, the
canopies should be fettisoned before impact,
This will prevent the canopies from becoming
jammed,

2, Make sure shoulder hamess iz locked,

3. Extend wing flaps fully; speed brakes as
required, : '

4. Carry out final approach ar 110 KIAS, Do not
apply exmeme back pressure which will result in a
severe impact of the nose on the ground,

S. Before contact withthe ground, jetrizon canopy,
close fuel handles, and switch off generator and
battery,

ONE ENGINE INOPERATIVE.

Conduct a normal landing partem and aceomplish
final approach as follows:

1. Landing gear - Extend,

2. Wing flaps - O untillandingisassured, Then
wing flaps - OUT, "

3. Speed brakes - OUT,
In case of fallure of the left engine, extend landing
gear and speed brakes by means of the emergency
extension systems. Extend wiog flaps and check

remaining hydraulic presmure., With one englne
inoperative, always accomplish a straight~in approach.

BOTH ENGIMES INODPERATIYE.

A landing maneuver with both engines inoperative
requires some precautions, but does not cause special
difficulties:

3-10
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1. Lanﬁinggc.u = Exrend (withemergency exten-
tlon system).

2. Wing flaps - Lower as required,

3. SI;EE-H brakes - As required (extension with the
emergency system only, )

LANDING WITH DAMAGED AIRPLANE.

I structural damage occurs in flight, the pilot must
decide whether to sbandon the airplane or attempt a
landing. Ifthe airplane is flyable, simulate a landing
pattern ar a safe stall recovery aldmde in order 1o
determine whether the airplane is controllable at
approach and landing speeds, .

1, Climb - To a safe stall recovery altitude and
simulate a landing appreach,

2, Airspeed - Mote the miniroum controllable
speed.”

WARNING

Do not permit the airplane to stall, Recover
immediately with nose down and with power
when control becomes difficult, or at 100
KIAS, whichever occurs first,

3. Speed brakes, gear, and flaps - DOWMN for
descent to field,

4, Almpeed - 20 KiAS above minimum contral-
lable speed during descent and in waffic pattern,
but never less than 110 KIAS,

5, Traffic pattern - Fly a straight-in approach,

LANDING WITHOUT CANOPY,

If the canopy has come off or been jettisoned in flighe,
make a landing in the following manner:

1. Traffic pattem - Fly a straight-in approach
10 ¥nots faster than normal,

2, Approach and landlng - Make a flatapproach
and shallow flareout,

LANDING WITH FLAT TIRE.

If the nosewheeltire {s flat, hold nosewheel off as lang
aspossible, Witha flat main geartire, land on the side
of the runway away from the flat, Lock the shoulder
hamess prior to touchdown,
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AIRSPEED INDICATOR-0OFF PATTERN.

Inthe eventof airspeed indicator failure, perform the
same procedures as for a straight-in approach, The
time to decrease the afrspeed to 140 KIAS from level
flight with 1B.500 RPM and clean aircraft by means
of speed brakes and 15, 000 REM i 30 seconds, With
a power serting of 18, 500 RPM, pear down, flaps 15°%,
and speed brakes IN, the airspesd of 130 KIAS for
level flight is assured. For descent, the extension of
speed brakes and the vertical velocity of 800 - 1000
fpm will assure 130 KIAS, too, Start the normal
descent as for a straight-in approach 3 NM from the
end of the nunway, If you get below the glide path
due to a headwind or another reason, retractim-
mediately the speed brakes and continue flying level
until the proper glide path is reached agaln,

DITCHING.

Dirching iz not recommended, If bail owt cannot be
accomplished and dirching is inevitahle, proceed as
follows:

1, Approach speed - 100 KIAS,

.2. Wing flaps - to 15%

3, Shoulder hamess - Lock,

4, Personal leads - Disconnect,

5. Canopy - Jertison,
Select a heading parallel to the wave crests, if
possible,

€. After the alreraft has come to a halt, getaway
from the wreck immediately,

HYDRAULIC SYSTEM FAILURE.,

o If the hydraulic pressure is below 250 HFZ
before flight, do not take off,

e Ifthe hydraulic pressure isdecreasing during
flight, use emergency systems for gear
lowering and speed brakes extension in order
to save pressure for braking,

o If the hydraulic pressure on the normal
system dropsto 110 HPZ or on the emergency
systemn (parking brake) to 90 HPZ, only one
brake applicatien {s possible,

GAF T.0. 1T-CM170R-1 5 :
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EMERGENCY LAMDING GEAR EXTENSION. [ )

Use the following procedure for emergency landin
gear extension: b

1. Afmspeed - 140 EIAS, .
2. Gear circult breaker - OUT, .
3, Landing pear gystem selector - EMERGENC!.
{red button IN}. ..
4, Gear handle - DOWN, ..

* 5, Use hand pump.

6. Geardown and locked - Hand pump hard a.u.b
CHECE INDICATIOHN.
- Hate .

When practicing emergency procedures in .
flight and the landing gear hasbeen extended
with the emergency system, wait two minutes
before aperating the landing gear through one
cycle by means of the normal system befote
landing.

EMERGENCY SPEED BRAKE OPERATION. @

In case of fallure of the hydraulic system or flame-
out of the left engine, the speed brakescan be n-pe:au:’
with the emergency system, The manual hydrauli
pump that delivers the necessary hydraulic pressure
must be applied approximately seven times {increasiu’
restistance will be noticed) to fully extend the :pecg.
brakes, In case of simultanecus extension ofspee
brakes and landing gear, the speed brakes willf
extend first. .

Use the following procedure for emergency speed I::a.k’
operation:

1, Speed brakes emergency switch - PRDPEI’
POSITION, it

2. Use manual hydraulic pump.

WHEEL BRAKES MALFUNCTIOM,

In case of complete hydraulle pressure loss or In case
of fallure of one or both wheel brakes, use the parkin ’
brake 2s emergency brake., The parking brake
supplied by a separate hydraulic accumulator which
allows abour 25 parking brake applications. Proceedf)
as follows:

Prop the thumb onthe Instrument panel {parking brake
is Insalled in the front cockpit enly) thus improvin

¢

R |



{ agradualappliance ofthe parking brake, The parking

brake operates on each wheel equally, Irs effect is
progressive but powerful,

¥ circumstances require retraction of the landing gear
onthe ground, depress the override push-button above
thé landing gear lever, then plice the landing gear
lever to the UP-positicn.

L
"$ CAUTION !

Electrical and hydraulic systems must be
aperating.

ELECTRICAL SYSTEM FAILURE.

Elecmical system failure is evidenced by illumination
of the generator-out warning light; zere or high valt-
meter indications; failure of any or all of the electri-
cal system components; overloaded circuits that have
popped out their circpit breakers; and electrical
failure,

Low voltmeter readings indicate an overloaded circuit
which, if uncorrecred, will evenmually cause batery
failore, battery burmning, battery explosion, eor com-
plete electrical failure.

a, Owerloading of voltmeter; (Voltage regulator
lnoperative

1, Generator - OFF, .

2, Batmery - ONLY LIMITED BATTERY CUR~
REMT AVAILABLE, minimumuse, The normal hydrau=
lic systemn may be incperative,

3. All elegtrical equipment not needed to
sustain flight - OFF,

b. Voltmeter Zero:

-1, Al instruments operating, the voltmeter
is inoperative,

2. A].Iele.::tricalc.quip:ﬁe.nt incperative indi-
cates complete electrical fajlure.

CAUTION 3}

E

Mormalhydraulic system for gear, flaps, and
speed brakes inoperative too,

c. Generator inoperative, eircult changes auto-
matically to battery and generator light comes ON:
1, Generator - SWITCH OFF,
d. Runway Trim:

1. Trytoselecttrim by the elevater rim tab
switch, When the trim indication passes the neutral
position, pull out trim elrenie breaker,

3-12
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FUEL SYSTEM FAILURE,

If fuel system fallure occurs, proceed as indicated in
the following paragraphs,

BLOCKING OF ONE THROTTLE.

Incase of blocking of one throctle the landing should
be performed as follows:

1, Conduct normal approach,
2, Landing gear and wing flaps - Extend,
4, Fuel handle of respectiveengine - Close.

4, Conduct normal touchdown.

LINKAGE FAILURE OF ONE THROTTLE.

In this case the engine keeps a constant RPM because
of the fuelcontrol, i,¢, 16, 000 RPM at low altitudes,
Conduct same landing procedure,

BOOSTER FPUMP FAILURE.

Faflire of the booster pump will not result in engine
flame-out, The main function of this pump is to fill
and refill the inverted flight reservoir. In case of
faflure of this pump, the inverted flight reservalr
empties out, Boost pump failuee is indicated by
illumination of the fuel low pregsure warning light.
{Refer to Section L)

WARNING

In case of illumination of the fuel low pressure

waming light, do not accomplish inverted
flight. In case the inverted flight reservoir
becomes empty, the engines are no longer
supplied with fuel and engine flame-out may
OCCUr,

STUCK FLOAT YALYE (OFEN).

In case of unning engines, the fuel will escape through
the vent outlet on bottom of the fuselage,

Cn the ground proceed as follows:

The fuel will drain on the ground. Shut down engines
immediately.
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During flight proceed as follows:

A siphon effect will suck the tip tank fuel into the
fuselage tanks, indicaring max. level on the fuel
quantity gauge. This indication is the only possibilicy
for the pilor to detect 2 malfunction of the floar valve
in the open-position:

1. Open dump valve of the tip tanks,

2. Rerum to base.

STUCK FLOAT YALVE (CLOSED).

In this case the fuel in the tip tanks cannot be mansferred
fntothe fuselage tanks. This malfunction iz detected
by the fuel quantity gauge not showing a constant fuel
quantity of appr. 620 1during transfer of fuel from the
tip tanks.

UMSYMMETRICAL TRANSFER.

It may happen that one tip tank empties out more rapldly
thanthe other. Donot open dump valve but try to keep
level flight until the wransfer is finished,

TRANSFER FAILURE OF ONE TIP TAMNK,

A leaky filler neck or improper function of the ale
regulating valve may canse partial or complete fuel
transfer failure from the tip tank into the fuselage tanks.
Drain the fuel of the respective tip tank to regain
balance. If the fuel cannot be drained, land with one
full tip tank.

MALFUMCTIOM OF FUEL QUANTITY INDI-
CATOR.

In case of malfunction of the fuel quantiry indicator
{loase contacts ete, ) reduce flight duratien,

OIL SYSTEM FAILURE.

In case of inconstant or zera indication i_’luil low pressure
warning lights in rear cockpit illuminate} cheek woil
temperature, If oil temperature remailns constant, the
pressure gauge is faulty and the flight may be continued
with close surveillance of the temperature gauge,

In casze of improper ofl supply, the oil temperaruce
will either rise or fall, Shut down the corresponding
engine and land as soon as possible,

AIR CONDITIONING AND PRESSURIZATION
SYSTEM MALFUNCTION.

CABIN PRESSURE TOO LOW,

If the indication of the cabin pressure altitude indi-
cator in altitudes above 10, 000 feer is higher than the
indicarion of the altimerer, check the following:

1. Seals - Condition (inflated).
2, Fresh air inlers - Clased,

3. Swirch the air conditioningand pressurization
switeh to "PRESS™ or "DEGIVRAGE™ (Defrosting).

Ifseals are inflated, freshair inlets closed, and the air
conditiening and pressurization switch in its respective
position, the pressure regulator may be stuck in the
open-position, causing air loss,

CABIN PRESSURE TOO HIGH.

In cage of malfunction of the pressure regulator, the
cabin pressure may rise excessively. Switch OFF pres-
surization or deflare s2al in order to relisve pressure,

SMOKE IN COCKPIT.

In case of smoke development in the cockplr and
pressurization ON, switch presurization OFF and place
the oxygen diluter to 100%, Meither deflate seals nor
cabin pressure altitude indication. Pressure compen-
sation will accelerate by descending to about 10,000
feer,

COCKPIT DE-ICING MALFUNCTION,

In case of cockpit de-icing malfunction, the air
conditioning and pressurization switch remains in its
selected position and caonet be switches to "DEGI-
VRAGE" (De-icing). In order to de-ice the cockpits
{switch inocperative), descend to abour 10, 000 feer,
deflate seals, and open fresh air inlets,

ICING OF THE PRESSURE COMPENSATING
FABRIC BETWEEN AILERON AND WING.

Heavy rain om an airplane parked in the open may
soak the Fabric which is fastened berween aileron and

La¥
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: wing (pressure gompensating fabric) and may cause
8 blocking (icing) of the allerons during climb. An
¥ exertionof (o2 to 3 kg on the control syigk to the left

and right will make the allerons manguyérable again,

EXTERNAL STORES EMEREENCY
JETTIEUN

The tip tanks are nog jl,r:,m:unai: le. Open du mp valves,
Approximate time of draining the tipranks: 4 minutey,
When empry, close '-ralw.re.s and mseln’ilehn! ta neutzal,

i

BURST CANOPY., o ,

Canopy “Burst may oceur in high altlmdf,;, ';‘h: pilot
mlJ; notice a hea h],nw and ley eold, ,‘.I“.|.1c vacuum
pressure causad b!r ‘the airspeed rqqlgb cause heavy
b-n:.athi.ng "Bd iuang vibrations, Frppstd as follows:

S W Dc:.n:ase. airspeed tpl;ﬁthan 200 KIAS, =xmnd
peed. brakes. i

2, gqgrgﬂu dﬂuw to 1009, W“"—‘h I vﬁg-
CDUR&" temergency), il necessary, e

e 3 Land assoon as pﬂﬁ:lhlg, Eﬂ np;ﬁ!mdﬂﬂﬂ Km5

Do not jettison'g I:ru;;t l:l.l'.ll:IF'}l' Actuate spoilc.rl I:l}'
pulling out tha 4’1’-" fastened on & r:hain ‘on the front
canap',r sill, JORp

gt
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WARNING

Wove grm elose tq the head and alnng the side
of thq ‘canopy whste rj;.m:ind:r; of plexiglass
e :t;ll in the :qgnpy frame, 1‘]1; 4rm may
h-: tomn off by tha a}m;r::m. s

Cnndltmn: in the rear cg-e:}qpit will beh:a;abl: up to
180 KILAS, ; .

;;.;w'cEn SYSTEM ué.;,FUNCT-I_Q_N-

Switchnxygcn d{juter to 100% and dmnd until plti-r
mgtcr mdinap;-.: 10, 000 fe:ﬂ of less in o ngs: nt‘-

T 1, Il‘lumina'l:lnn af thq md ox].rgqu low pm:;un‘.
wgming 1ight, . il

-,_r }r! hmth.ing and jpdji:a:lun of hck m qx?gq.n
pl.'bssure. _:-.'- \,. i ___' ek

*a. Dc.cre ni’pxyg:nprus‘q.;yn;lic;ummthuch
breath [ﬂllg 3gcd1. ' W g

A
If the piIor. dogs not feel better a.fne.r Mlmpin,g mg.
oxygen diluter to: 156&. ‘{blinker may be malfupg-
tioning) switch .19 "EECQ}IRS"‘ (emergency |uppf]r;
md, d:,nxnd to an almude I:.-::lnw 1g, 000 feet. %

314
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SECTION IV  AUXILIARY EQUIPMENT

TABLE OF CONTENTS

Fage

Air Conditioning and Pressurization System .... 4-1
Windshield Defrosting sevesssscssascssaacnns 479
Communicarions and Associated

Electronic Equipment (UHF) sussasassassans 4°4
Communications and Associated _

Elecoonic Equipment (WHE} yoscasereanass. -8

AIR CONDITIONING AND PRESSURIZATION
SYSTEM.

The cockpits are air conditioned and pressurized by air
from the engine compressors as shown on figure 4-1.
Wwith one engine failing, air pressure is still available.
Two check valves (one for each engine) are installed
inthe airduers to prevent pressure from flowing back.

When the canopies are closed they are sealed by rubber
sealsinflated by the alr system, Pressurizing air enters
the cockpits thmough air inlets located berween the
rudder pedals, atthe frontand atr the side windshields,
Cahin pressure is maintained by a pressure regulator
located in the nese section, A cabin pressure alriude
indicatorwhich indicates cabin pressure is located on
the instrument panel in the forward cockpit,

o
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Paga.
Lighting EqQuipment ..euesenssancsnansenas 413
Oxygen System (Gaseous) vevvvevenararssns 4-14

Havigation EQUIPMENE .eseuesessassssasss 4'15.
Miscellaneous EQUIPMEOT suuvvsssssannsnas =1

Cabin temperature is regulared by the emperatuere
regulating valve, This valve diverts a portion of the .
hot eampressor air through a wrbo cooler unitbefore
entering the cockpiis, The temperature regulating
valve is conrrolled by the air conditioning and
prescurization switch on the leftconsole in the forward
cockpit. The position of the temperarure regulating .
valve is shown on the alr conditioning indicator located
on the lefrconsole in the forward cockpit next to the
air conditioning and pressurization switch.

-

CANOPY SEALS. Y

The canopy seals are inflated by locking the canaopies
with the canopy locking handles provided that the .
buttans INFLA TE {GONFL, ) are depressed, The buttons .
DEFLATE (DEGONFL.} have to be depressed before

»
Lo
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AIR SYSTEM
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AIR CONDITIOMIMG

—— CANOPY SEAL SYSTEM

a

CAMOPY SEAL

DEFROSTING OUTLETS -
PRESSUMIZED AIR OUTLETS

CABIN PRESSURE REGULATOR

FRESSURE RELIEF WALVE

FAESH ALR TMLET

SAFETY VALV

CDISTRIBUTOR YWALVE

GROUND CONMECTION = COCEFIT PRESIURIZIATION
GROUMD COMNECTIOM - CaABiW FRESSURE [NDICATOR

1

12
13
14
15
16
17
18

20

TURBO COOLER UNIT
CHECK WALYE

FRESSURE REDUCER VALYE

GROUND COMNECT |OM - MANOMETER [CAMODPY SEAL)
GROUMD COMHECTION = CANOPY SEAL IMFLATIOM
AIR COMDITIONING AMG PRESSURIZATION SWITCH
SIDE PANEL DEFROSTING WALVE

TEWPERATURE REGULATING YALYE

SHUT=OFF YALYE

THO=WAY YALVE
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unlocking the canopies. During flight the seals may
be deflated below 10.000 feet for ventilation (fog,
smoke, etc. ino the cockpit).

WARNING

In case of solo flight, make sure the button
IMFLATE{GONFL. ) in the rear cockplr i3 IN,

CABIN PRESSURE REGULATOR,

Cahinpressure differential is automatically maintained
by the cabin pressure regulator. From sea level to
10. 000 feet the cabin pressure equalt the outside
pressure; between 10.000 and 20, 000 feet the cabin
pressure mainralmns an equivalent altitude of 10. 000
feet. Ahove 20. 000 feer the cahin pressure differential
is maintained at 235 g/em® (3, 3 P5I) above outside
air pressure, a

TEMPERATURE REGULATING YALYE,

A remperarure regularing valve located in the luselage
diverts a portion of the compressor air through the turbo
couler unit to control eabin temperature, The tem-
perature regulating valve is conmtrolled by the air
condloning and pressurization switch on the left
console in the front eeckpit,

AIR CONDITIONING AND PRESSURIZATIOM
SWITCH. '

The air conditioning and pressurization switch (figure
4-2)on the left consele in the front cockpit pressurizes
the cockpits and contralseabin temperature and wind-
shield defrosting. Thiz switch has the following
positions:

OFF (FERME = GESCHLOSSEN);

PRESSURE COLD (PRES FROID = DRUCK KALT):
PRESSURE (PRES = DRUCK):

PRESSURE HOT (PRES CHAUD = DRUCK WARM).

DEFROSTING(DEGIVRAGE =" ENTEISUNG) with HOT
{CHAUD = WARM) and COLD (FROID = KALTY.

Topressurize the cabin this switch has to be placed to
the PRESS, position first. To change the temperature
in the cockpits, the pilethas 1o switch to either PRESS,
HOT or PRESS. COLD position, This switch isspring-

loaded, that means if the switch Is released luetm-n.
to PRESS position and engages, The tempnramnz
thi

regulating valve remains then in itz new pesition unt
the temperature is changed again, The positon of
valve s shown on the air conditioning indicator,

AIR CONDITIONING AND
PRESSURIZATION SWITCH

©  FerMe ' @

CHAUD
FROID
DEGIYRAGE @
Figure 4.2

AIR CONDITIONING INDICATOR.

The air conditioning indicator (65, figure 1-4) i
located on the left console in the forward cockpit next
tothe air conditioning and pressurization switeh, I‘hc.
instrument indicates the last selecred position of l.'he.
temperature regulating valve,

FRESH AIR INLETS.

A freshairinlet is installed above the right console in
eachcockpit(86, figure 1-5and 53, figure 1-7) pro
viding fresh air in the cockpits, Theinlets should be
opened in altitudes below 10,000 feer only.

WARNING

o In altitudes above 10,000 feer the fresh air
inlets must be closed,

o In case of solo flight the fresh air inler in
the rear cockpit mnst be elosed,

00000OOCOOS
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WINDSHIELD DEFROSTING.

Air for defrosting the windshields is bled from the en-
gine comprestors through tubes, Placing the air
conditioning and pressurization switch in the position
DEFROSTING (DEGIVRAGE = ENTEISUNG) allair is
directed to the slotted defrosting tubes on the front and
side windshields without any supply of air to the air
inlets located berween the rudder pedals. To shut off
the air inlet in the rear cockpit a cock is provided on
the rear instrument panel.

OUTER WINDSHIELD DEFROSTING.

The necessary isopropyl alcohol for the outerwind-
shield defrostng is contained in a reservoir with a
capacity of appr. 1,5 L (See figure 1-19.) The
reservoir is installed in the nose section of the air-
craft. Fluid is sprayed out on the outer windshield by
a pump located above the instrument panel in the front
cockpit (7, figure 1-3) allowing appr. 65 pump

storkes, Inorder to use the pump, unlock the pump by

turning the grip,

COMMUNICATIONS AND ASSOCIATED
ELECTRONIC EQUIPKMENT
(UHF CONFIGURATION),

The communications and associated electronic equip-
ment installed in the airplane are listed in six
categories: type, designation, function, prnmary
operator, range, and the location of the contrals.
(See figure 4-3.)

MICROPHONE AND HEADSET CONNECTIONS.

The microphone and headset connections are located
on the right side in the forward (91, figure 1-5) and
rear cockpit (56, figure 1-7),

Microphone Button.
A microphone buttan is installed on each control stick.

Itisused tocantrol the transmiteer of the AN/ARC- 34
UHF command radio.

GAF 7.0, 1T-CM170R-1

TEAM I¥<T-3 INTERPHONE.

The TEAM IV-T-3 interphone system consists of the
BH-554 terminal box with amplifier and two C-553
control units in the forward and rear cockpit. The
equipment permits jntercommunications of the crew,
modulation and monitoring of the ARC-34 command
radio, and monitoring of the ADF-100 radic compass.

C-553 INTERPHOME CONTROL UNIT.

The contrel units (figure 4-4) are located on the for-
ward right console and on the rear cockpit instrument
panel. The system is switched on by the TELEPHOMNE
switch on the forward right console, When operating
the entire communication system, this switch must
always be in the ON position. A mode selector switch
with the positions N (normal) and H (emergency), and
three (BT, UHF, and FK} potentiometers are located
on the front panel of each control unit, These controls
provide for the following operation modes:

1, Intercommunications of the crew without acru-
ating any switch. It is only necessary to select the
desired audiovolume on the BT {interphone) petentio-
meter of each control unit,

2, With the mode selector switch (position N) in
UHF position, the transmirtter of the ARC-34 is used
by that crew member who acruates the microphone
button on the control stick.

In this position the rear cockpit conuol unit has
priority, i.e. if both control units are ready forcom-
munications over the ARC-34 command radic when
placed in the UHF ("N7) pasition, the rear cockpit
mierophone button automatically overrides the forward
cockpit channel. For monitoring ARC-34 reception,
the desired audic volume can be sclected on each
control unit by adjusting the respective UHF-potentio-
meter.,

3, Using the FK {radic compass)-potentiomerer,
the incoming signalsof the ADF-100 can be fed to the
headsets,

4, A TELEF RUF (interphone call)-button located
on the rear cockpit Instrument panel provides for com-
munications with the forward cockpit even then when
the BT -potentiometer of the forward cockpit is turned
off,

The amplifier installed In the conwel unit permits
mixing of the three aud{o channels: BT, UHF, and FK.
If the amplifier and (or) the ransmitting relay in the
control unit fail, pilots intercommunications  and
reception of ARC-34 and ADF-100 signals are possible
by switching the mode selector switch to "H™ (emer-
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Section

TABLE OF COMMUMICATIONS AND ASSOCIATED ELECTRONIC EQUIPMENT
{UHF EQUIPMENT)

Type Designation Function Operator Range Lg:ttlt:;n{
U'HF Command | AN "ARC34 Two-way volce| Either crew Line-of-sight | Right hand console
Radio communication | member front and rear cock-
pit
Interphone TEAM Intercommuni- | Either crew Crew station Right hand console
v-T-3 catfons of the | member within afr- front cockpit.
crew crafr Instrument panel
rear cockpir
Radie Compass | LEAR Reception of | Either crew Line-of-sight | Right hand conrole
ADF-100 voice and member fronc and rear cock-
coded signals pit
for direction
finding and
bearing

UHF AN/ARC 34 Antenna

- ADF-100
Auxiliary Antenna

Figure 4.3

ADF-100

Directional Antenna

b
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C=553 INTERPHONE
CONTROL UNIT

Figure 4.4

gency) positlon. Mixing of the individual audio
channels 1y impossible, however, Only audio volume
of the unit in operation can be controlled. Priority of
the rear cockpit continues existing. The TELEF RUF
(interphone call)-button s out of operation,

AN/ARC-34 UHF COMMAND RADID,

The AN/ARC-34 UHF command radio provides voice
transmission and reception in the UHF frequency range.
This range permits a frequency for each one-tenth of
4 megacyle from 225, 0 through 395, 9 megacycles,
resulting in 1750 possible frequencies, Aoy of the 1750
frequencies may be preset on & channel selector to
facilitate immediate use, Inaddition, any one of the
remaining frequencies may be setup manually without
disturbing the preset frequencies, Receiver and trans-
mitter tuning is automatically accomplished after a
channel or frequency change, In additlon to the main
receiver a separate, fixed-tuned guard receiver with
afrequency of 243 megacycles {s {nstalled to pravide
a constantly alerted emergency channel,

C-1057/ARC-34 CONTROL UNIT.

The control unit (flgure 4-5) Iy located on the right
console in the forward and rear cockpit, On the front
panel of the control unit the following contrals and
indicators are installed,

Meanual Frequency Selsctor Knobs,

Four manual frequency selector knobs are  provided
across the top of the panel to set up any desired
operating frequency which fsnot preset on the channe]
selector. From lefr o right the firse knob selects the

46 ' '

C-1057/ARC=34 CONTROL UNIT
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propernumber for hundreds of megacyeles, the second
knob selects tensof megacycles, the third knob select
units of megacyecles, and the fourth knob selects
tenths of megacyeles, These numbers appear in a
window above their respective knobs and any frequency
in the UHF band can be selectad manually,

. CAUTION §

If a frequency below 2256 megacycles is set up
with the manual frequency selector knob while
the setis in operation, the ser must be turned
OFF immediately, A frequency above225
megacycles mustbe reset and then, after abour
10 seconds, the unitcan be switched ON again,

Mode Switch,

The mode switch selects the methed of frequency
selection, When the switch is in the MANUAL position,
operation on the frequency selected by the manual
frequency selector knobs is permitted, The PRESET
positien permits use of the channel selector for
operation on any of the 20 presst frequencies, When
the switch is In the GUARD position, the manimitter
and main recelver are automatically adjusted to the
emergency frequency of 242 megacycles. Transmis-
sion and reception are possible on this frequency only,
When the main receiverisstlll operative, the funetion
switch must be set to MAIN, If the main receiver i3
Inoperative and the emergency frequency must be used,
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ADF=-100 RADIO COMPASS
MODEL 5456 CONTROL UNIT

O
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Yolume Contrel,

Volume control is effective with the function switch
in ANT position only. General audio volume of the
radio compass is controlled by the FK contrel on the
C-553 Interphone control unit,

CW Switeh.

With the switch in CW position, unmodulated signals
are made audible by a beat pote. When the receiver
is oot properly omed, the bear nore produces a
whistling tone, The higher the frequency of this tone
isthe mare the set frequency of the receiver deviates
from that of the transmirtter to be received. Therefore
tuning accuracy effects that the beat note is nolonger
audible (zero beat}. Inthis positionthe unic is properly
tuned tothe ransmitter, After nining is accomplished,
place CW switch to OFF to avoid emoneous compass
indication,

Band Switch.

The band switch is used to select the frequency bands
listed In the ADF-100 radio compass paragraph,

4.8 N
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Tuni.rlg Crank,

The tuning crank is used for frequency selecticn in
accordance withascale callbrated in ke/s. The erank
is mechanically connected to the receiverby a flexible
ghaft, The two ADF-100 radlp compass control units
are coupled to each other through a T-gear. When
tuning the receiver, It 18 imperative to pay attention
to the following: Due to the lengrh of the flexible shaft,
rotation of the shaft may lead to mechanical spring
tension resuleing in tuning changes aftera cenain dme,
that may cause an erroneous radio compass indication,

To take off any tension from the tuning shaft, it is
recommended to select the desired mansmitter by
rotating the tuning crank to the left and to the right.

Contrel shift switches for ADF-100 and ARC-34

A control shift switch (pushbutton) for ADF-100 and
one for ARC-34 located on the right console of each
cockplt, are used to wansfer ceotrol of either the
ARC-34 or ADF-100 from one cockpit 1o the other,
Changeoverisactuated by one each changeover relay
for ARC-34 and ADF-100. After deenergizing the
electrical power supply system the forward cockpirt has
control of both the ARC-34 and ADF-100 equipment.

RADIO LIGHTING,

All contrel units of the communication rystem are
provided with & floodlight systern, Brightness is con-
trolled by a rheostat labeled “BEL. RADIO® (radio
lighting) {nstalled on the right console of the forward
cockpir, .

COMMUNICATIONS AND ASSOCIATED
ELECTRONIC EQUIPMENT
(YHF CONFIGURATION),

The communications and associated electronic equip-
ment installed in the airplane are lsted In sixcate-
gorles: rype, designarion, functicn, primary operator,
range, and the location of the conuols. (See figure
4-7.)
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TABLE OF COMMUNICATIONS AND ASSOCIATED ELECTRONIC EQUIPMENT
(YHF EQUIPMENT)
Type Designation e Operator Range Locatlon of
. Contrals
VHF Command SARAM 5-62 Two-way volce | Forward crew Line-of-right | Right hund eonsole
Radio VHF1 communication | member only front eockpit
Command radle
Emergency VHF LMT/TRAP 14 | Two-way Forward crew | Line-of-sigh
ght | Right hand console
Command Radio VHF2 emergency member only f!’{Elt cockplt
Command Radio| voice
communication
Literphone TEAM TP=-AP-4A] Intercommuni= | Either crew Crew stations | Right hand eongole
rnmpm.g cations of the |member within airetaft | front eockpil,
crew Lusrrutoents panel
rear cockpa
Radle Reception of  |Forward erew | Line-of-sight | Right hund consol.-
Compass NR=AG-2A | voice and member only front cockpir
caded slgnals
for direstion
finding and
bearing
NR-AG-2A Antenna
LMT Antenna

Saram E=52 Antanna

Figure 4.7

d-9
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MICROPHONE AND HEADSET CONNECTIONS.

The microphone and headset connections are located
on the right side of the forward and rear cockpit.

Microphone Butten,

A microphone button {5 installed on each control stick.
It is used to control the transmitter of the VHFL
"SARAM 5-52" and the VHF2 "LMT/TRAP 1A" com-
mand radio.

TEAM TF-AP-4A INTERPHONE.

The TEAM TF-AP-4A interphone system consists of
the BI-35A terminal box, electrical power supply
withthe BA-55A amplifier, and rwo KR-20-A control
units. The equipment permits intercommunications
of the crew, modulation and monitering of the VHF1
and VHF? command radio, &nd monitoring of the
NR-AG-ZA radio compass,

KR-30-A INTERPHONE CONTROL UNIT.

The control units (figure 4-8) are located on the for-
ward right console and the rear cockpit instrument
panel. The system is switched on by the TELEPHONE
switch on the forward right console. When operating
the entire communication system, this switch must
always be in the OWN position, Four potentiometers
{VHF1, VHFZ, RC, T.B,), a rotary switch for SARAM
5-52-LMT (“EMISSION"), and arotary switeh NOR-
MAL-EMERGENCY operation ("SECOURS") are located
on the front panel, These controls provide for the
following operation modes:

NORMAL OPERATION: The emergency operation
switeh ("SECOURS™) isin NORMAL position, (The two
triangles are opposite each other. )

1. Inercommunications of the crew withour ac-
wuating any switch, It is only necessary to select the
desired audio velume on the T.B. (interphone)-
potentiometer of each contrel unit.

2. Withthe transmitter switch ("EMISSION™) select
the desired transmitter (VHF1, VHF2). The mansmitter
isused by that crew member who actuates the micro-
phone button on the control stick. In this position the
rear cockpit control unit has priority, l.e. if both
pllots want to teansmit on the same VHF set simul-
taneously, depressing “the microphene button on the

4-10

KR=30-A INTERPHONE
CONTROL UNIT

l— VHF 1 'mr: RE _l
.'¢
£
:

'IHFI

"*frss.w‘"

Figure 4-8

aft control stick automatcally interrupts transmission
in the forward cockpir, provided the emergency
operation switch i in NORMAL. For menitoring recep-
tion, the desired audiovolume may be selected on each
wontrol wnit by adjusting the potentiometer of the
selected unit,

3, Using the RC (radio compass)-potentiometer,
audio volume of the radio compass may be controlled
on each control unit,

4. Ared APPEL TELEPHOMNE (interphone call) but-
ton located on the rear cockpit insgument panel
provides for communications with the forward cockpit
even then when the T.B. (interphone) -patentiometer
of the forward cockpit is turned off.

The (VHF1, VHFZ, RC, T.B.) audio channels may
be mixed in any combination, To switch off a channel

* the corresponding potentiometer must be set 1o ZERO,

i. . the potentiometer mustbe rotated in the lefthand
diraction to the stop.

EMERGENCY OPERATION: If the amplifier and {or)
the transmirting relay in the control unit fafl, pilots
intercommunications and reception of radic signals
are provided by switching the emergency operation
switch ("SECOURS™) to the comespondingly marked
position (VHFEZ, YHF1, RC, T.B.), Mixing of the
individual signals is no longer possible. Only audio
volume of the unit in operation may be controlled,
The rotary switch ("EMISSION") {s out of operatien
and the interphone call butten is nat functional.

L
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SARAM 5-52 CONTROL UNIT

TRAFIC, HOM. A2
ARRET * Al

Figurs 4.9

SARAM 5.52 YHF1 COMMAND RADIO,

The SARAM §-52 VHF1 command radio provides vaice
transmission and reception inthe VHF frequency range
of 100 - 160 megacycles, Within this range, twelve
different preset frequencies may be selected with a
rotary switch, Receiver and transmitter tning is
accomplished automatically,

SARAM 5-52 COMTROL UNIT.

The contol unit (figure 4-9) is locared on the right
console in the forward cockpit. On the front panel of
the control unit the following controls and indicators
are installed,

Channel Selector,

" The rotary channel selector provides selection of any

ane of the twelve frequencies. The scale of the control
unit is marked with the letters A through L for selecting
the twelve frequencies. Tuning of the individual
frequencies is accomplished automarically (approxi-
mate time: 6-8 secondsh.

Signal Light,

During frequency selection the signal light goes out
2nd illuminates again when the unit isadjusted to the
selected frequency and is ready for operation, Bright-
ness of the signal light may be conwolled by rotating
the outer ring of the control,

LMT CONTROL UNIT

Figure 4-10

Function Switch,

The function switch selects the following positions,
ARRET. (OFF) - For deenergizing the equipment,
TRAFIC (ON} - For energizing the equipment,

HOM, A2 and HOM. A1l - These posidons are not
functional,

Sensitivity Switch,

Thisswitch is used to coarrol the noise suppressor. The
switch is usually set to "MIN". This position assures a
noiseless recepdon (noise suppressor is switched on),
In the event of poor reception, the switch must be set
to "MAX". The noise will be louder, however (noise
suppressor is switched off). The "VHF1™ potentiometer
on the interphone gyste m control unit is used to control
audio volume of reception,

LMT/TRAP 1A YHF2 COMMAND RADIO.

The LMT/TRAP 1A VHFZ command radio is used for
emergency operation, It operates in the frequency
range of 116-126 megacycles, Within thisrange, three
preset frequencies may be selected, The equipment
may also be used as emergency interphone system.
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LMT CONTROL UNIT.

The control unit (figure 4-10) is located on the right
cansole in the forward cockplt. On the front panel of
the eontral unit the following contrels and indieators
are installed,

Channel Selector,

The channel selector has three positions (A, B, C) and
provides selection of any one of the three preset
frequencies.

Function Switch.

The function switch selects the following positions:
AR (OFF) - For deenergizing the equipment,
TR (OMN} - For energizing the equipment,

TEL - Thisposition isused for providing pilots inter-
communications In the event the normal interphone
gystem has failed,

H1 and HZ - These positions are ot funcrional,

Yolume Centrel.

The volume control may remain in MAX. positien,
Audio velume is then controlled by the VHF2-poten-
tiometer on the interphone contmol wnic,

Indiceting Light,

The green Llight illuminates when the equipment iz
energized, Brightnes: may be controlled.

HR-AG-2A RADIO COMPASS.

The HR-AG-2A radio compass is a superheterodyne
receiver indicating the direction of a received signal
on the radio compass indicator. Reception may be
audibly monitored threugh the interphone gystemeon=
trolunit, The compass operates in the frequency range
of 0,15 - 2, 0 megacycles subdivided into fourranges:
0,15 - 0,20 megaecyeleg; 0,30 - 0,58 megacyeles;
0,58 = 1, 10 megacycles; 1,10 - 2,00 megacycles,
The radio compass indicators are located on the in-
strument panels of the forward and rear cockpit,

- L]

RADIO COMPASS CONTROL UNIT
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Figure 4:11

RADIO COMPASS CONTROL UNIT.

The conwol unit (figure 4-11) located oo the right
console in the forward cockpit has the following con-
trols and indicators.

Funetion Switeh,

The funetion switch selects the following positions:
ART {OFF) - For deenergizing the equipment,

ANT = The compass is operating as a receiver without
direcrion indication, This position isused for searching
and identifying the transmirting stations.

AUTO - The compass funcrion as an auromarie
direction finder.

GONIO (LOOP) - The unit is operating a3 minimum
direction finder with manual control of the directional
antenna by use of the loop lefr-right switch {CADRE).

Eand Switch,

The band switch is used to selectthe frequency bands
listed in the radio compass paragraph,

Tuning Crank,

The rtuning crank s used for frequency selection in
accordance with a scale calibrated in megacyeles,
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CW Switch.

The CW switch is used as wning aid, The switch has
the positions Al and AZ. When the receiver is not
properly mwned, the beat note produces a whistling
tone, The higher the frequency of this tone is the more
the set frequency of the receiver deviates from that
of the transmirter to be received, Therefore mning
accuracy effects that the beat note (s no longer audible
(zerobeat), In this position the unit is properly tuned
to the wansmitter, After tuning is completed, place
switch to A2 to avoid emonecus compass indicadon,

Leoap LR Switeh {Codre),

This switch is used for tuming the direction finding -

loop to the lefr or right. Direction of rotation is
indicated above the coatrol: G (left), D (right), The
direction finding loop is electrically connected to the
radio compass indicator,

¥ elume Control,

The wvolume control provides selection of the desired
level of audia,

RADIO LIGHTING.

Brighmess is controlled by a rheostat labeled "BEL,
RADIO" (radie lighting) installed on the right console
of the forward cockpit,

LIGHTING EQUIPMENT.

LANDING AND TAXI LIGHTS.

One landing and taxi light iz mounted on the nose
sectlon, The switch (71, figure 1-4 and 68, figure 1-8)
located on the forward lefthand console, has three
positions; OFF (lever aft), TAXI (middle positicn),
LANDING {lever forward).

COCKPIT LIGHTIMNG.

The instrument panel in each cockpit s lighted by
2 UV lights in each cockpit. The switch (69, figure
1-4) is located on the left console in the forward cock-
pit only, Brighmess may be controlled by a rhenostat
(73, figure 1-4 and 40, figure 1-7) located on the left
console in each eaekpit.

Lighting for the left and dght consoles in each cock-
pir 1s provided by 3 red lighes (2 in the forward cock-
plt and 1 in the rear cockpit). Brightness cannot be
controlled,

In the event of malfunctioning lighting equipment
(bulbsetc, ), emergency lighting controlled by a turning
knob on the left console of each cockpit 1s provided hy
red lights, adjustable for brighmess, in the cockpits.

MAYIGATION AND FUSELAGE LIGHTS.

Mavigation and fuselage lights are installed on cach
tiprank, on the tipof the aft fuselage, and on rop and
ar the bomom of the fuselage, The navigarion l:cin
switch (6B, figure 1-4) is locared on the leli console
in the forward cockpit, Thisswitch has three positions:
OFF (middle positions); STEADY (EIN) (the lights on
the tip tanks and on the tip of the aft fuselage are
OM, while the lights of the fuselage are not functional);
BLINK (blinking) {21l navigation and fuselage lights
flash at 60 cycles per minute),

LANDING GEAR LIGHTS.

Two lights are previded under each wing which illu-
minate automatically whenever the landing gear s
extended and locked,

A£.79
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OXYGEN SYSTEM

Oxygen
© Shur-Off Valve

Mask

Oxygen Filler Valve

Oxygen Demand Regularor

-

Q4

Figure 4212

OXYGEN SYSTEM (GASEOUS).

Anoxygen system, consisting of 2 axygen eylinders, is
installed between both cockpits, The total cylinder
capacity 15 13,33 1. The system may be refilled
through a single fille: valve located on the right side
behind the forward seat, The oxygen demand regulator
{31, figure 1-3 and 24, figure 1-6) is located on the
instrument panel in each cockpit,

OXYGEN DEMAND REGULATOR,

The exygen regulator is a demand pressure breathing
regulator without any automatic excess pressure. Two
knobsare located cn each oxygen regulater. The left
one has the positions NORMAL (diluted oxygen) and

d-14 . .

1007% (pure oxygen), The right knob has the positions
NORMAL (demand regulation) and SECOURS (emer-
gency supply). A blinker located on the upper left
portion of the regulator is installed to check functioning
of the oxygen system in the NORMAL position, A white
disc appears with inhaling oxygen, Anoxygen pressure
indicator is located on the upper right portion of the
regulator, . Its scale {s calibrated in quarters of the
normal pressure of 150 kg/em? (2133, 5 PSI), A red
warning light located inthe middle of the {nstrument,
{lluminates when pressure drops below 40 kg/cm?
(568. 9 PSI).

Hots

When the oxygen system i3 not in operation,
switch system to 100% to prevent the filter
from being clogged by dust particles,
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NAYIGATION EQUIPHENT.

C-2A COMPASS EQUIPMENT.

The C-2A compass system consists of the gyrosyn
compass indicator, the gyrosyn compass repeater
Indicator, the gyrosyn compass amplifier, and the
flux valve. The system is slaved to the flux valve
located inthe leftwing. The C-2A compass combines
the functions of both the direetional gyro indieater
and the magnetic compass. This flight and navigation
Instrument s fundamentally a directicnal gyro with
amagnetic "sense”™ - & directional gyro synchronized
with the earth's magnetic meridian by means of the
flux valve. The compass system receives ac power
from the inverter and dc power from the airplane de
system and operates whenever the circuit breaker on
the lefthand conscle in the forward cockpit Is pushed
in, Approximately 2 or 3 minutes are required for the
rotor to come up to speed; ir is rhen ready for setting,

Hote

The slave gyro system of the C-2A compass
may cceasionally become 180 degrees out of
phase, Periodie ecross-checking with the
magnetic compas is recommended,

SETTING THE INSTRUMENT.

As the precession rate is 3 to 6 degrees per minute,
the instrivment has to be manuwally synchronized before
eachflight, Inorder to synchrenize, press the knob on
the gyrosyn compass indicater and with pressure on it
rotate it in the direcdon indicated by the cross (X) or
dot () arrow on the knob. This action synchronizes
the indicating dial with the direction "sensed” by the
flux valve. From then on the gyrosyn compass indicator
will act automarically,

CAUTION |

PP W A PR,

The knob must not be depressed for periods
longer than two minutes as the heavy current
drain which occurs ar that time would ultima-
tely damage the clutch mechanism,

C-2A COMPASS LIMITATIONS.

The gyro in the gyrosyn compas: indicator {3 free to
operate within 85 degrees from level flight in dive and
climb, and in right and left bank. At the limits, ft
strikes mechanical stops which render the indieations
of the instrument (naccurate, If the operating limits
have been exceeded, rest the instrument, Acrobatic
maneuvers, especially those of & complex and con-
tinwvous nature, may result in heading errors of mare
than Sdegrees, The gyro will nevertheless automati-
cally recover lts erect and slaved positions at arate
of 3to 6 degrees per minute, The flux valve remains
pendulous through 30 degrees on both sidesofthe
vertical In pich and roll, When these lmitare
exceeded, the spider pleks up the vertical component
ofthe earth's fleld which distorts its sending and thus
gives false sigmals. This results in smalltemporary
variations during accelerated turns, Restoration of the
airplane toan attitude within these limits renders the
unit pendulous again, and it avromatically resumes
correct sensing.

Compass Slaving Cut-Qut Switch,

This switch located on the forward instument panel
(33, figure 1-3), is used when sensing on the partof
the flux valve iz not wanted, or over portions of the
earth’s area where the horizoatal lines of magnetic
foreedipatan angle of 84 degrees or more, It inter-
rupts the circuit from the gyrosyn amplifier tothe
precestion eoils in the indicator.

MAGHETIC COMPASS,

The magnetic compass (standby compass), located on
the forward instrument panel (2, figure 1-7) is a
standard type to be used as a check on the operation
of electrically operated compass systems or in the event
of an emergency. The magnetic compass may be illu-
minated by a light incarporated inthe instrument, The
switch (10, figure 1-3) iz located on the upper instru-
ment panel in the forward cockpit,

Section |
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MISCELLANEQUS EQUIPMENT.

PITOT AND STATIC SYSTEMS.

The pitor and stade systems of the cockplts are
completely independent. Two heated pltot tubes are
installed in front of the windshield in order to supply
the instruments with pitot pressure. The lefthand pitot
tube heater is operated from the front cockplr; the
righthand pitot wbe heater is operated from the rear
eockpit.

Two static pressure inlets close to each pilot's feet
supply the instruments with static pressure,

The instruments supplied are:

Front cockpit: machmeter (5, figure 1-3); airspeed
indicator (13, figure 1-8); altimeter (19, figure 1-3);
and vertical velocity Indicator (15, figure 1-3),

Rear cockpit: airspeed indicator(5, figure 1-6); alti-
meter (12, figure 1-6); and vertical velocity indicater
{7, figure 1-8).

PITOT TUBE DE-ICING SYSTEM.

The pitot tubes are electrically heated., Aswitch
{35, figure 1-3) and a contol light (32, figure 1-3)
are located on each instrument panel. The control
lights illuminate in case of malfunction of the pitet
heater circuit, orif the pitot tube is net switched OMN,

GAF T.0. 1T-CM170R-1

'PERISCOPE.

A periscope Is installed on top of the aft instrument
panel for forward view of the rear pilot.

REAR YIEW MIRRORS.

One adjustable rear view miror is installed in each

cockpit on the lefthand side of the canopy frame.

BLIND FLYING HOOD,

The rear cockpit may be equipped with 2 blind flying
hood.

CLOCK.

A clock with stop mechan{sm(1, figure 1-3) installed
on top of the forward instrument panel, and in the
rear cockpit at the left side of the instrument panel
{10, figure 1-8). Prlor to each flight the clock has to
be wound upwitha knobbelow the clock face. Setting
the clock i accomplished by pulling out the control
on the lower right side of the c¢lock, and turning the
winding knob in clockwite dirsetion. Initiating,
stopping and resetting of the stop mechanism is
accomplished by pushing the small knob below the
winding knob,

L..........................................l
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SECTION V

OPERATING LIMITATIONS

TABLE OF CONTENTS
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OPERATING LIMITATIONS.

Operating limirations are derived from extensive flight
testing and operational experience to ensure your safety
and to help obrain maximum utility from the equip-
ment, The insument dials are matked as shown on
figure §~1 as a constant reminder of airspeed and en-
gine limitations whichin some cases, are rounded off,
Additional limitations on operational procedures,
acrobatics, and airplane loading are given in the
following paragraphs,

MINIMUM CREW REQUIREMENT,

The minimum crew required to operate this airplane
iz one pilot in the front cockpit, An additional crew
member, as required, will be added ar the discretion
of the Commanding Officer.

P:‘Dhibl-tEd Manﬂu”'::slll-t-ll-r!!-l'l--l-ll'-ll' '5-'5
ﬁfm'a-ﬁ: lel[a:imi R R LR PN RN R NN 5_5
Afrcraft Systems Limitations .....eseessaess §-5

INSTRUMENT MARKINGS.

Cognizance must be taken of the Insrument Markings
diagram, figure &-1, since it represents limirations
not necessarily repeated elsewhere,

ENGINE LIMITATIONS,

The maximum permissible engine speed for takeoff
and climb is 22,600 2200 RPM, Ik is recommended
that engine speeds used for cruise not exceed 21, 000RPM
except when al::solurel}r necessary, Engine _gmun:d
operation up to 6,500 % 300 RPM must be limited to
fifteen minutes, The Engine Limitarions table (figure
5-2) indicates maximum wvalues that must not be
exceeded,

Section
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INSTRUMENT MARKINGS

AIRSPEED INDICATOR MACHMETER

— 130 KNOTS - MAXIMUM WING FLAPS EXTENDED
140 KMOTS - MAXIMUM LANDING GEAR EXTENDED
400 KNOTS - MAXIMUM AIRSPEED

0, 82 MACH - MAXIMUM AIRSPEED

BASED ON
o MIL-1-5624 (JP-4) FUEL

EXHAUST GAS ’ TACHOMETER
TEMPERATURE

TUYERE

£75° C - MAXIMUM FOR TAKEOFF 29 €00 REM - MAXIMUM
450-550°C - CONTINUOUS OPERATION

Figure 5-1 (Sheet 1 of 2)

5"2 L]
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INSTRUMENT MARKINGS

OIL PRESSURE ACCELEROMETER

0,5 HFZ (7,5 P50} - MINIMUM DURING FLIGHT + 5.5 G MAXIMUM WITH OR WITHOUT TIP TANKS
4 HFZ (60 PSI) - CONTINUOUS OPERATION CONTAINING ANY AMOUNT OF FUEL

4,5 HPZ (65 PST) - MAXIMUM ALLOWAELE
= 3G MAXIMUM WITH OR WITHOUT TIP TANKS

COMTAINING ANT AMOUNT O M'EL

YOLTMETER

@ @O‘\

HYDRAULIC PRESSURE

210 HPZ - MINIMUM
250 HPZ - NORMAL AND MAXIMUM

a0 - B0*C

Figure 5.1 (Sheat 2 of 2)

£.7
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EMGINE LIMITATIONS
PHASE POWER SETTING EGT STATIC THRUST |  DURATION
mewn | mewEw [ 10 1
Climb "i' oo M 675° C 880 Ibs 15 min
Climb after 21.750 RPM 600" C - 790 Ihs 30 min
15 min
Max cruise 21.000 RPM 550° C 705 Ths Unlimited
Kle at pround ;;g: RPM 500" C 33 s 15 min
, Figure 5.2

ENGINE TEMPERATURE LIMITS.

The EGT during normal starts is limited to 600° C, For
the left engine and for an ambient temperanre below
-10°C, the EGT during normal starts is limited to
650°C. If the EGT during starts lies between 600 and

T00"C, any of these hot starts should be recorded in the
DD Form 781-2. Five het starts up to 700°C are per-
missible, ‘After five hot starss or after a hoe start ex-
ceeding 700°C, an overhaul of the englne {s required,
The minimum engine temperature for takeoff §s
g00°C,

OIL SYSTEM LIMITATIONS

MINIMUM NORMAL MAXIMUM
HPZ 0,5 HPZ 2 o4 HFZ 4,5
Oil pressur .
P ¢ (PSI 7, 5) (PS1 30 to 60) (P51 65)
Oil remperature 0t c 40" - 70" C BO* C

Figure 5.3

OIL SYSTEM LIMITATIONS,

The rear cockpit instrument panel is not equipped with
an ofl pressure gauge, but two red lights (cne for each
engine} whichare lighting up if the ofl pressure drops
below 0,5 HPZ {1,5 PSI),

Despite zero oil pressure, if absolutely necessary, an
engine maybe run for ten to fifteen minutes, Shutting

5e4

down the engine will somewhat reduce the damage
although the windmilling speed is fast enough to
damage the engine after some time,

The ofl tank coollng alr intake duct cannot be adjusted
in flight but cn the ground only. The operating range
is wide enoughtokeepwithin the Iimits during normal
utilizatien,
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ACTUATING THE THROTTLES,

In flght, the throttles may be moved as rapidly as
needed owing to the acceleration control box, The
engine acceleration time depends upon altirude and
airspeed, Forexample, at low altitude, it takesabout

ten seconds at 110 KIAS, to accelerate from idl= o
full power,

On the ground, since there is no practical effect of the
acceleration control, the throtrles should be moved

smoothly to aveid compressor stall similar to the
sounds of gun fire,

PROHIBITED HANEUVERS,

Inverted flight or any maneuver resulting in prolonged
negative acceleration will result io engine flameout
after one minute and twenty seconds, Afrer this time,
there Isno means of ensuring a continuous flow of fue]
or of maintaining oil pressure for mare than thirty {30)
seconds in this ardtude, ALl other acrobatics are
permirted, except loops forward and snaps,

- AIRCRAFT LIMITATIONS.

The limitations indicated in the following paragraphs
refer to both afreraft configurations, with or without
the installation of tip tanks, either full or empry.

AIRSPEED LIMITATIONS.

The maximum permissible indieated airspeed 15 400
knots or Mach 0, 82 (see instrument dials, figure 5-1),
whichever ocenrs first,

Section

ACCELERATION LIMITATIONS.

The maximum permissible load facturs are as follows;
Positive pullout 5.6 g, begative pullour 3 g,

CEILINGS.

Efficlent celling:  34.000 feet,
Maximum ceiling: 40,000 fesr,

CENTER OF GRAYITY LOCATION.

In all cases of possible loadings (one ar two pllots,
with or without armament, tip tanks, full or empry),
the aircraft remains within the approved center of
gravity positions,

AIRCRAFT SYSTEMS LIMITATIONS,

LANDING GEAR,

The landing gear should be locked up or lowered at a
maximum of 140 KIAS, Duration of operation: Exten-
sion 6 seconds, retraction 2, 5 seconds,

WING FLAPS,

The wing flapsshould be rewracted at a maximum air-
speed of 130 KIAS, Extension of the flaps 1015* requires
i maximum airspeed ' of 130 KIAS, Extension of the
flaps between 15* and 40° requires a maximum air-
speed of 130 KIAS,

SPEED BRAKES.

Ko limitations,

" F T
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TABLE OF CONTENTS

Page
Intreduction ,,,......... tessanansansnsains B-1
Stalls . ..uivivnnnnnnn... R I T |
-S'P‘i-n! A E R e ana Fadraman AR P E e moe s 6-2
INTRODUCTION,

The operational capadilities of this dirplane include
flight speeds to 0.62 Mach number and alritudes to
34,000 fee:, The aizplane is u:i[n:-:uunz.ll:..I and lenpi-
tudinally stable at all approved center-of -graviry

positions, Laterally, the airplane is neurrally stable,

4a
characteristic

that dees not require any  special

technique ather thar frequent reference to the lateral
attitude,

MACH NUMBER,

Mach number represents g percentage of the speed of

sound. For example, if you are flying at 0, 5 Mach,
your speed is S0 percent of the speed of sound, The

-

FLIGHT CHARACTERISTICS

Page
Level Flight Characterisrics tesananasenrmsnsas B-d

Compressibility Effects | vaes fi-d
Formation Flying |, “tessrsssasssanas B0

LR L N N NN A I R

N

speed af sound, being a fucetion of airtemperature
only, decreases asyouclimb, sinee the airtemparature
decreaseswith alritude up o 33, 000 feer, then the air
temperature stavs conscane,

STALLS.

The CM170 has proved itself to be a very stable air-
craft. Stalls are characterized by buffeting, excep-
tionally good lateral coneral, znd rapid recovery, No
uncentrollable rolling tendene:es occur. Elevarer con-
rol is very good throughout the stall,
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F
CONFIGURATION AIRSFEED | REMARKS
. Cruise - Speed brakes IN 87 Buffeting beginning at 90 ko
Cruise - Speed brakes OUT g0 Buffeting added to the vibrations
due o the speed brakes
Wing flaps 15%, speed brakes IN 85 Slight warning buffeting
Wing flaps 40°, speed brakes IN 78 Slight warning buffeting
Wing flaps 40*, speed brakes OUT B0 Buffeting beginning at 85 knoo
No flaps, speed brakes OUT - 92 Slight buffeting beginning at 95 knots
Figure &=1
STRAIGHT-AHEAD STALLS. SPINS,
When a straight-ahead stall i encountered, the air- MORMAL SPINS.

craftnose vsually drops straight forward, Recovery from
asuaight-ahead stall may be iniriated at any dme by
releasing back pressure on the stick, Alritude loss is
about 500 feet, If the wings are not quite level with
the ball in the eenter of the tum ~and-slip indicator
when the stall oceurs, a wing may drop on either side,
In this event, recovery will be prompt by releasing
back pressure on the stick and simultaneously rolling

the wings level. Altitude loss is somewhat more than
500 feer,

TURNING STALLS,

x

In a wm, the stall, often characterized by a sudden
roll, is preceded by a slight buffering, As prescribed
in paragraph "Straight-Ahead Stalls®, recovery from a
rurning stall may also be initiated by relaxing the stick
pressure and rolling the wings level,

STALL RECOVYERY.

During stall recoveries, the throttles should be advanced
smaothly to 22, 600 RPM with the aircraft nose down,
Then return the nose to the straight -and-level flight
attitude, After the srall recovery has been safely ar-
tained, the aircraft should immediately be returned to
nocrmal cruising ﬂlght,

&-2

The minimum alticude for a spin entry is 17, 000 feet
or more above the terrain. Check airerafr elean, tip-
tanks empty, and trim neurral, Reduce power to idle
and decelerate to 110 KIAS and a nose-high attitude of
15 - 30degrees, At the first stall indication, smoothly
apply full rudder in the desired direction of spin and
bring the stick all the way back, keeping rhe ailerons
neutral, The aircraft enters a spiral, reaches an in-
verted position after approximately half a revolution
andthen the nose drops down and swings back up to or
above the herizon,

Approximately one turn after the controls have been
applied, the nose drops and the aircrafc really enters
the spin, Continue to hold the controls firmly against
their stops keeping the ailerons neutral until the spin
stabilizes,

During the next two tums, rather distinct pitching, roll
and yaw oscillations are recorded, as well as severe
elevator buffeting, Latest after three revalutions, the
spin is more quiet and practically stabilized ar about
4 45 degree nose-low attitude, The altitwde loss {s
approximately 1,000 - 1,200 feet per turn,

SPIN RECOYERY.

After the spin has stabilized, recover by applying brisk
full opposite rudder to the maximum deflection, - and
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hold. After one to two seconds push the stick swraight
forward tlightly over the neumral positdon, When the
afreraft’s spin rotation hasdefinitely stopped, neutralize

the rudders as rapidly as possible, Check wings lewvel,
ball centered and recover from ensuing dive,

| CAUTIO

Donot neutralize the rudders until the rotation
has completely stopped, but consider fallure
to cenmalize the controls promptly when the
rotation stops may cause the afrcraft to spin
in the opposite direction,

When the nose of the aircraft reaches the horizon,
adjust power to 20,000 RPM, and level off or regain
altitude by 2 maximum performance climbing tum,

ACCIDENTAL SPINS,

When enrering an unintentionalspin, recovery isaccom-
Plished by using the "Spin Recovery Procedure™, If the
spin was entered with gear and flaps dewn, do not let

the speed increase during recovery and retract the flaps
before the gear,

INVERTED SPINS.

Intentional spinning inverted i prohibited in the
CMI70. However, you may enter unintentionally an
inverted spin by excessive farward movement of the
control eolumn and extreme misuse of rudder, for
example during the half roll of the Immelmann or
after an incerrect recovery from a normal spin,

If spinning inverted you will be on the outside of all
rotation and experience negative "G"s, The direction
of spin is dictated by the direction of yaw and whilst
in a normal spin, thisis the same direction as the roll
inan inverted spin, however, the yaw is in the opposite
direction to the roll. You will normally be far more
conscious of the direction of rotation or roll than of
the direction of yaw.

INVERTED SPIN RECOYERY.

Apply full rudder in the direction of rotation, f.e. In
oppotite direction to the tum needle, Hold the allerons
neutral and bring the stick progressively back, '

Immediately the spinstops, centralize all cun:ruh.
recover from the ensuing dive, ‘

During . inverted spin recovery, the aircraft may p’
through the vertical after rudder has stopped the ln.
yaw. If all controls are not immediately centr

at this peint, spinning maycontinue, The ln:t’,
spinrecovery action will now become normal pro-(fj)
control.  The directdon of roll will be the sam
previously, but the direction of yaw will be mreb

"I this pitch change occurs during inverted spin

covery, It indicares that the spin has been conve
toanormal one and an aggressive normal-spin ree
action is now to be taken, ‘

. Mote .

If in doubt as to whether the aircraf is splnning.

inverted or normally, the turn needle nfthe.
tun-and-slip indicator should be observed
before starting recovery procedure, .

Before entering the maneuver, adjust the tlm:rrlc.
20.000 RPM., Dive to att2in an entry alrspeed af!’
KIAS. Level the wings and rajse the nose smoarhly

level flight, £

When the nose reaches this artitude, begin apply
greater back pressure to inerease the pitch awitude g
4 more rapid rate, Use zileron and rudder pressure

keep thewings level and to maintain directional :3
-t -

YERTICAL RECOVERY.

trol. Use the attitude {ndicator and the tum-and
indlcator to help maintain wings level and directi
Since this maneuver {s accomplished with a high enz’
alrspeed, you should use smoath pressure in flying

the vertical artitude, A

At approximately the vertical attitude, continue baf)
pressure and aileron pressure to initiate a roll, If li
alreraft is not perfectly vertical, this roll should

made toward the low wing; ctherwise, the dl:ccu.
is optional. .

| CAUTION E ®

Cautlon must be wied to aveld a stall from
excessive back pressure, but sufficient back .
pressure mustbe applied tokeep the alrcraft's .
nose coming smoethly dewn teward the
horizon,

Continue these contrel pressures to execure ;pprm.

mately a one -quarterroll 2nd fly the ajrcraft smnnd’
down through the horizon. As the nose reaches t
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horizon, itshould be inverted withwings approximately
level, Continue with 2 coondinated roll in the same
direction torerurn the aircraft vo upright level flight.

Hote

If insufficient airspeed is available to perform
the type of recovery described before, hold
control firmly in the cenoalized position uncil
the aircraft takes up a nose-down ardrude of
ite own accord., Then, when the speed in-
creases, carry out the recovery from a dive,

INVERTED FLIGHT RECOYERY.

The correct recovery procedure from inverted flight is
to execute a roll back to the level-flight amitude,
Apply aileron pressure in the direction you want to rall.
The direetion of the rall depends on the attitude af the
aireraft, It should be made in the directionof the
shorrest turning radius,

Whenever possible, maintain a fairly constant pitch
artitude as the recovery ismade, If this cannot be done
because of low airspeed, lowerthe nose of the aircraft
while performing the roll back tw the level-flight
attitude, This prevents an excessive loss of aldwmde,

DIVE RECOVERY.

The pullout from any dive should be made with smooth
baek pressure and searted before the airspeed will
approach the maximum allewable limits, Retard the
throttles, extend the speed brakes, and raise the pose
of the aireraft,

The recovery from a high-speed dive will be made by
retsrdmg the throrles, and extending the speedbrakes,
and applying smooth back pressure until a level-flight
attitude is reached. The im will not be used during
this manauver, Neverexceed 0,81 Mach or 400 KIAS,
whichever oceurs first,

} CAUTION I

All above mentoned maneuvers are o be
recovered above 10, 000 feer AGL, except
spins, which are to be recovered above 13, 000
feet AGL

P

LEVEL FLIGHT CHARACTERISTICS.

SLOW FLYING.

Flying this airplane at slow speeds is pointless, since
operation at speeds below the normal cruising range
results in a waste of fuel and actnally decreases the
range and endurance, However, ifslow flyiog iz neces-
sary, itshouldbedone whenever possible io the clean
configuration (gear, wing flaps, and speed brakes
retracted), because the fuel consumption will be in-
creased with gear, flaps, and speed brakes extended,

Slew Flight Technique,

The slow flight characteristics of this airplane are
normal, Allcontrols are effective downto the stalling
speed. Slow flight should be practiced ata safe altitude,
Reduce the airspeed by retarding the thrortles to 17, 000
RPM, extend speed brakes, and mainrain altirude by
holding the nose up, Trim the aifrcraft. Whenthe
desired airspeed has been attained, it can bg maln-
tained by varying the thrust, When descending at low
girspeeds, rerard the throttles to [DLE and decelerare
tospeeds at which the landing gear and wing flaps may
be extended. After the gear and wing flaps have been
extended, setup the desired rate of descent by adjusting
the power as necessary.

COMPRESSIBILITY EFFECTS.

INTENTIONAL COMPRESSIBILITY RUN.

Level off with full power at 28, 000 feer or above, Do
not start to dive before reaching at least 200 KIAS,
Trimthe aireraft and donot actuate the tab any further,
Dive at an angle of about 40%, At Mach 0,78, slight
vibrations occur and the elevatorstick force weakens,
At Mach 0,78, stick force is lighter and vibrarions
increase, ArMach(, B0, the elevator stick farce i3 zero,
In aircraft without aileron boost, slight ailercn snatches
tend to put the aircraftintorall, At Mach 0,82, a light
force to pull on the stick develops and the aileron
snatches are more accentuated, )

COMPRESSIBILITY RECOVERY.
Recovery may be effected in different ways, either by

pulling up, by reducing the power, or, by extending
the speed brakes.
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Hote

Keep a close watch on the airspeed indicator
so a3 not to exceed 400 koots IAS.

Ir ls recommended to start the dive at a steeper angle
and tomake a more accentuated recovery, rather than
the "run after” the intended Mach number, so as not
to exceed the maximum permissible indicared afr-
speed,

k should be noted that the change in stick forces is
more accentuated with a rear center-of -gravity locat-
iom,

UNINTENTIONAL COMPRESSIBILITY RUN,

Farely encountered with this rype of airerafr, it is not
serfous {f Mach 0. 82 is not exceeded,

Pullout is earried out as indicated in the preceding
paragraphs,

FORMATION FLYING.

There is nospecial difficulty in performing formation
flying in this type of aircraft, Speed brakescan be very
helpful due to their characteristics: efficlency and
partial extension pessibilities,

TAKEOFF IN FORMATION,

Setflaps15% Adjust powerto 22, 000 RPM for the leader
and 22,000 RPM for the wingman, hold the brakes and
take off normally. The leader maintains 21, 750 REM
during the elimb,

$ CAuTiION }

——

In case of water puddles on the runway, do
not perform formation takeoff,

Section

INDIYIDUAL TAKEOFF AT 10 SECONDS
INTERYALS.

Eachaircraft shonld take off with full power, When the
leader reaches 150 KIAS, he reduces to 21, T50 RPM
and does not fly beyond the rejoining alrspeed of 200 ‘.
KIAS, As soon a3 the gathering is completed, the ,.
formatlen continues in the normal climb, .

| w®
NORMAL FORMATION. ]
®

3

The wingman's angle back from the leader should be
about 30°, In this pesition, only wingtip and canopy
clearances are cbserved,

In turps, the same position as in level-flight {x main- .
tained In respect to the leader; the wingman inside
the tum drops down and the wingman cutside the turn ()

pulls up to maintain the same relative position,

CLOSE FORMATION. [ ]

In close formation maneuver, all clearances will be
neglected, The smooth response of the engines to the
throttle displacement and the efficiency of the speed

brake: make It easy for the wingman ro maintain
position,

WEATHER FORMATION.

If the weather becomes too thick or turbulent to maln- ‘
tain wing position, advise the leader and start a gentle .
tun away from the leader and fly your own instruments,

Continue the turn for 45° from the formation heading, )

and fly for 30 seconds. Then turn and parallel the
leader"sheading. Rejointhe formation ontopor follow

instructions of the leader or ground contral, .
LOST WINGMAN PROCEDURE. .

If turning and ocutside and if you loose the leader or if .
It is difficult to maintain position, advise the leader,

roll cutand level off, Follow instructions of the leader .
ar ground control,

If flying inside and 1f you locse the leader or if it is
difficulr to maintain pesitlon, advise the leader and

. @
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continue the turn, Simultaneously reduce power and
extend the speed brakes, When the airspeed (s reduced
for a minimum of 20 knots, roll our and retract the
speed brakes, Establish level flight and follow in-
structions of the leader or ground conol.

If you loose your leader on GCA final approach, tum
away, leveloff immediately, and follow GCA Missed
Approach Procedure,

b
g
2

All maximum performance manegvers and
aercbatics during formadon flying are o be
recoversd above 10,000 feer AGL
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Note

Except for some repettion necessary for emphasis, clarty, or continuity of thought. this secdon

contains only those procedures that differ from or are in addition to the normal operating Instnictions
covered in Secton IT and IV,

INSTRUMENT FLIGHT PROCEDURES.

This airplane has the same stability and flight hand-
ling characteristcs during instrument flight condi-
tions as when flown under VFR conditions, However,
like most jet airplanes, it is sensitive to changes of
contnal pressure and requires comstant attenton to
fight instrument indications, For best results, make
all changes in pitch, bank, and power smoothly and
keep the airplane properly uimmed. The range and
endurance factom are critical, so special attenton

should be given o cmise control during preflight
planning or IFR flighs. Allow for delays and addi-
tdonal fuel required for departure, lerdown, and re-
covery, The following techniques are recommended
from takeoff to touchdown under {nstrument and night
flying conditions, These technigues are applicable
when using any type of radio or radar aids o naviga-
tonand when making letdowns or landing approache:
under irstrument flying conditions.

=y
[

1
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INSTRUMENT TAKEOFF AND CLIMB.

Complete the normal tax] and before-takeoff checks
as prescribed in Section II. Make certaln the direc-
tonal indicator is checked against the standby mag-
netic compass, Check the directional indicator agalnst
a known heading such as the runway, to make certain
it ls not out of phase. Reset the minlature aircraft of
the attitude indicator to the zero position.

Hold the aircraft with the brakes while applying full
power (22, 600 RPM) and check the instruments. Any
deviaton in heading must be corrected immediately.
Whenthe aircraft leaves the ground, conuwl the pitch
and bank artitude by reference to the atdtude indica-
tor until the vertical velocity indicator and the ali-

~meter show a climb. At this dme, retract the gear.

Establish and maintain a pitch attitude of 1,000 ft/min
on the vertcal velocity indicator which will result in

" acontinuous climb and a smooth increase in aimpeed,

Raise the flaps when a safe aldtude (100 feet AGLY
and an aimpeed of 120 KIAS has been artalned. When
the flaps are retracted, adjust the piteh ardrude to
compensate for the loss of lift. Climb ar 22, 600 RPM
and 220 KIAS,

The climbing airspeedis 235 KIAS at MSL and reduces
by 3 knots each 1. 000 feer, Calibrare the tum-and-
slipindicatoras soon as posible in the climb, MNormal
turns (30° bank) will be used for instrument climbs
when possible,

INSTRUMENT CRUISING FLIGHT.

After leveling off from climb with the appropriate
climbing aimspeed, it may be necessary to maintain
high power until cruising afrspeed is established, Al-
though it i3 seldom necessary to exceed a 30-degree
bank in routine instrument flight, the airplane can be
controlled insteep turns upto 60 degrees of bank. The
atdtude imdicator may precess in piich and bank du-
Hng tums, 30 a constant cross check of other flight in-
struments s necessary to maintain the desired atd-
tude.

Q.G.H, LETDOWN AND DIRECT LETDOWN.

Almpeeds and power settings are the same as for VFR
flights (see Normal Procedures, Section If).

92
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Pror to descending, set the air condidoning
and pressurizadon switch to DEFROSTING
(DEGIVRAGE) to prevent ice from developing
on the windshield, (See Secton IV).

G.C.A. LETDOWN.

A G,C,A, letdown is performed throughout with a
powersetting of 18, 500 RPM, Arthe end of the descent
with the speed brakes extended, reduce airpeed in
level-flight without moving the throttles,

At 140 KIAS, lower the pear and retract the speed
brakes, On the final approach, lower the flaps 15°,
Alrspeed willthen stabllize.around 120 KIAS in level-
flight, Oninstructions frorm G, C, A., start the descent
at 120 KIAS using the speed brakes to get the proper
rate of descent (approx, 500-600 ft/min). Comect the
vertical velocity with the elevator and Increase RFM
if the aimpeed drops below 120 KIAS or if the aireraft
is coming too low on glide path with the carreet air-

speed,

HOLDING.

When Imnstucdons 1o hold have been received, the
aircraft {s comsidered w be in the holding pattern at
the dme of initlal passage of the holding fix. Reduce
power to 18, 750 RPM when entering the holding pat-
tem and neglect the aimpeed.

Except asotherwise specified for wind drft correcdon,
execute all wurns during entry and while in the hol-
ding pattemn at a rate of 2° per second or at 30" angle
of bank whichever requires the lesser degree of bank,

When holding at or above flighe level 200 use the
minimum allowable power settng for this aldrude
even though when descending, If necesary, we speed
brakes, Descending below flight level 200 reduce
power to 18,750 RPM. To leveloff we normal rule
(10% of verteal velocity Indieaden) for lead, and
adjust power

The fist outbound leg after the Initial holding fix
passage will be flown for one minute if bolding at or
below 14. 000 feet and one and 2 half minutes if hol-
ding above 14. 000 feet, unless the publithed proce-
dure or ATC requires a different dme, or when com-
pensatng for headwind,
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If there 13 a headwind or tailwind when bolding, all
outbound values may belocreased or decreased as pe-
cessary to compensate for the wind. If it is known

that a headwind is existing when flying cutbound, all -

outbound tdme values may be increased by oot more
than ope mioute.

CROSSWIND CORRECTION.

After having established the holding pattern, the pi-
lot maycompensate for wind drift as follows, Shallow
the tumns {nto the wind and steepen them downowind one
degree for each degree of ddft correction necessary 1o

. maintainthe inbound eourme, In no case, however, the
angle of bank should be shallowed to less than 15" por
steepened to more than 30%, Use the same amount of
drft correction en the cutbound leg as to maintain
the inbound ecurse.

PENETRATION.

Before starting the penewmation (figure 9-1) check
de-icing equipment for proper operation and set QNH,
At high station {usually £0, 000 feer) reduce power to
18,750 RPM and simultanecusly lower the alrcrafinose

by reference to the attirude indicator (approximately -

10", This pitch artitude is maintained co the attitude
indicator until the airspeed approaches 200 KIAS. As
the airspeed passes 200 KIAS, extend speed brakes,
Trimthe aircraft to relieve pressure during this proce-
dure. Vertical velocity will be about4, 800 ft/min,

The descent i made at 220 KIAS, 18, 750 RPM, and
speed brakes extended, If a penetradon turn s to be
made, we 30* of bank

At approxdimately 1,000 feet above leveloff altitude,
decrease pitch attitude by about 1/2, When approxi-
mately 200 feet above the desired altitude, smoothly
adjust pitch to a level flight ardiude and 1at the air-
speed decrease to 140 KIAS, If the approach 13 1o be
made as a low approach, moll out final appmach
course and check the radio compass,

During the turn to intercept the final approach coume,
do not attempt to steepen or shallow the angle of
bank in an effort to roll out on coune,

Section |X

INSTRUMENT APPROACHES.

Procedurs Tums.

A procedurs turn is amigned to place the aireraft on
the final approach course to the terminal fix being
used for the approach. MNormally the altirude for &
procedure turn will be given by the Air Traffic Con-
trol, however it may happen, In the event of radio
communication faflure, that the pilot has to choose
by himself an altitude which is just high enough to
perform a procedure turn for a low altitude instrument
approach., In this case, take that altitude which is
published for the elimb during the missed approach
after a normal ADF-low approach,

The approachflanding configuradon is established
according to the rules for & pormal approach. The
procedures outlined below are designed to keep the
alrcraft within the procedure tum maneuvering area.
This maneuvering area is situated on the same side
from the inhound eoume as the penetration turn,

a, In a procedure tum udlize 30° of bank or a
rate-of=turn of 3* per sacond, whichever requires the
lesser degree-of bank,

b. When arrving the approach fix on a heading
within 70" of the inbound couse on the maneuvering
side, tum outbound on the depicted maneuverng side
to parallel the reciprocal of the inbound coume.

c. Whenamiviog atthe approach fix on a heading
not within the 70" area, tum the shortestdirection
outbound to parallel the reciprocal of the inbound
COUmE.

§ cAuTiON |

If the first cutbound tum plices you on the
side oppasite the mapeuvering side, trm to
intercept the reciprocal of the inbound coume,
It is recommended to apply an interception
angle of not less than 20" to intercept coune.
If the reciprocal of the inbound coune is in-
tercepted prior to compledon of the madmum
tme outbound, maintaln coume outhound.

d. Upon arrival at the approach fix on a heading
nearly aligned with the reciprocal of the inbound
course, the teardrop procedure tum may be flown on
the maneuverdng side at the pilot's diserston. The
coune flown outbound should be 30° removed from -
the reciprocal of the inbound couse,
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TYPICAL ADF PENETRATION AND APPROACH

:ﬁ:"":&:-%}‘w R 1:..;4:’ .--_ gﬁ ;;.d‘;:.‘-_ TR
A J..\ i~ % _.4:1{. 4,“:“,:_- i e

%%WWWM@ SRS

R e wmﬁ*’*%ﬁ

o R .

. -
. o A A
%%%%%% s e

o Wﬁﬁ%\@f’{w@%@z@gﬁ = -‘;i : ‘%‘;@g-’h—% & hﬁf@.-’ } %‘}id
Iyt ) o " : "

1. OVER HIGH STATION
PRE-PEHETRATION CHECK
COMPLETED,

FOWER |£.760 REM (BELOW 20,000 FEET) ﬁﬂ
SPEED BRAKES OUT.
200 KNOTS |AS,
MAINTAIN 220 KNOTS IAS.

1, PENETRATION TURN
START TURN A5 PUBLISHED,

1. QUTBOUND USING 30"0F BANK,

DESCEMD AND START PENETRATION
TURH A5 PUBLISHED. MERFQRM
HEFOQE=CHECK [8.000 FEET).

4. WHEN 1.000 FEET ABOVE
MINIMUM PENETRATION ALTITUDE,
REDUCE RATE OF DEACENT BY
REDUCING THE FITCH ATTITUDE
OH THE ATTITUDE INDICATOR
CHE HALF,

CHECK GEAR DOWHN,
HOTE TIME,

FLAPS DOWN FOR 1E%,
MAIMTAIN 120 KNOTS IAS,

B, IF TIME FROM FIX
TO THE RUNWAY |3 LESS
THAM 2 MIHUTES:
ESTABLISH 140 KMNOTS 1AS,
LOWER GEAR,

SPEED BRAKES IM,
MAIMTAIN 130 KNOTS IAS,

E.B, IF TIME FROM F|
TO THE RUNWAY IS MOR
THAN 2 MIHUTES:
ESTABLISH AHD WMATAIN
140 KHOTS |AS,

Figure %]
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€. The outbound leg will be flown for not inore
than | 1/2 minueswith a powersetting of 1¥, 500 RPM,
Timing for the outbound leg will commence when
the aircraft is on an cutbound heading over the ap-
proach fix or abeam, whichever oceurs last,

f. If there is a headwind or tailwind when flying
outbound, compensate for it by Increasing or decrea-
sing the ocutbound rtime value as well as ina cross-
wind a wind correction angle should he applied.

g- Upon eompletion of the outhound leg, turn  the
nearest direction to intercept the inbound course, If
you are on the reciprocal of the inbound course at the
completion of the tuming outbound, turn on the
maneuvering side o intercepl the inbound course. Plan
the twen so as to roll-out on rhe inbeund course with
140 KIAS,

Low Approach,

After completion of penetrarion, roll out on the final
approach coure and establish 140 KIAS, When within
20" of the final approach coumse and within 10 MM
from the station, begin the descent to the published
low station altitude, if mot, Intercept the final ap-
preach course and rhen descend,

If the airfield is located less than twominutes at ap-
proach aispeed from the radio fix, lower gear and
attain 130 KIAS prior to reaching the fix.

If the airfield is located two minutes or more art ap-
proach almpeed from the radio fix, lower gear and
establish 120 KIAS over the fix.

Over the fix, note dme and lower 15* of flaps, Adjust
power to maintain 120 KIAS, Mainmain outbound
course (+ wind drift correction) and immediately des-
cend to published minimum aldde prior w ardyal
over the field. The tme flown outbound will be as
published and in case the field is then not in sight,
initiate a missed approach,

Missed Approach,

Advanee the chrottles 1o 22,600 RPM and rerracr the
speed brakes, Establish a 3° elimbing acditude (ap-
proximately 1, 000 ft/min), When definitely elimbing,
raise gear and flaps. When ithe aimpeed reaches
150 KIAS, reduce power to 21, 000 RPM. Let the air-
speed increase to 170 KIAS and mainrain a constant-
airgpeed climb until reaching the missed approach
alitude, Cross-check all instruments to insure proper
-heading and climb, Levelofl and maintain 170 KIAS,
Follow instructions given by apprmach contmol etc.

Radar Approach, .

A radar approach ( figure ¥-2) usually begins with :hg.
aircraft arriving over a radio fix, The type of radar
approach pattern is determined by the physical setup of
the field and the instructions given by the conmoller, .

All changes of headings in the initial-approach phase .'
should be made by establishing an angle of bank that .
will approximare a standard rate rurn for the triee air-

speed being flown (not to exceed 30 degrees of bank), .
For -turns during final-approach phase use an angle of .
bank equal to the number of degrees to be tumed (not

to exceed 1% standard race),

Hote

& radar approach may also begin within a
penetration tum, afier complerion of pene-
tration twrn, o you may be handed-over by
angther radarstation, When you are picked up
withinor after a penetration turn, recract the
speed brakes when the level off is completed
and you are under positive radar control,

Airspeeds, power settings, and procedures are as fol=-
lows:

Downwind leg will be flown with clean configuration
and 15, 500 RPM (sispeed approximately 200 KIAS).
lts location will be determined by the instrucrions
from the controller and is further from the airfield
than the downwind leg of a VFR landing pattem, The
initial ecockplt clieck will be performed here. Use
the speed brakes if descending, When advized w wm
to hase leg extend speed brakes to reduce speed and
turn to given heading. When you reach 140 KIAS,
lower the landing gear, obrain 130 KIAS, and des-
cend 1o given altitude, Maintain the aimpeed at
130KIAS and retractspeed brakes, Maintain 130 KIAS
un hase leg (approximarely 15,500 RPN} and perform
final cockpit check,

When on the final approach heading, lower 15"faps
and allow the airspeed to decrease to 120 KIAS
fapproximately 18,500 RPM), Altitude and heading
should remain constant.

When advised by the ground controller to enterthe
glide path, exiend speed brzkes, maintain 120 KIAS
and simultanecusly establish 2 rate descent of 500-600
fi/min. The glide slope airspeed is normally 30 knots
above stalling speed in the landing configuration. Mo
change in configuration should be made afrer glide
slope intcreeption,

The controller will advise when you are pasing
through minimum alttude. After having established
visual contact with the ground, lower full flaps and
reduce aispeed to 110 KIAS when passing the field
boundary.

5 ®



0800000000000 0000000000000000000000000000¢0 34

°

Section 1X GAF T.0. 1T-CMT70R-1

TYPICAL RADAR APPROACH

5. GLIDE PATH
LOWER MOSE SLIGHTLY ON ENTRY

120 KNOTS |AS [MIHIMUM) 4. AFTER TURM ON FINAL 1., BASE LEG
ADJUST APM AS HECESSARY EXTEMD FLAPS 15§ DEGREES EXTEMD LAMDING GEAR
EXTEMD SPEED BRAKES 120 KNOTS IAS 130 KHOTE |as

Z. INITIAL COCKPIT CHECHK
HEFDE

1. DOWHNWIND LEG
CLEAM CONFIGURATION
18,500 APM

Figure 9.2

86 *
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ICE AND RAIN.

If mist or rain fs reported, vidon through the wind-
shield is relatvely poor. Under these conditons, bet-
ter visibility is obtained by looking through the late-
ral front windows. If landing on a slippery rumway
while it mint, ore cauton with the brakes to prevent
the alrplane from skidding.

Ifice, clear or rime, forms along the leading edges of
the wings, the lift will decrease, Critlcal aceretion
may be prevented by elimbing to clear alr above the
clouds or by climbing to an altirude where ambient
temperature {3 low enough to preclude further ice
accretfon. If a climb is impractical, 1 descent to
2 temperature level above freezing is often the best
solution,

TURBULENCE AND THUNDERSTORMS.

Routine instrument flights may require the penetration
of turbulent air areas or thunderstorms, If this becomes
necessary the power setting and pitch attitude required
for penetration should be established prior to entry, If
this power serting and pitch amtitude is maintained in
the turbulence area, the afrspeed and altirude will
remain fairly constant regardless of false airspeed and
artitude Indications, The recommended speed for this
airplane {s 210 KIAS which cormresponds to roughly
18.000 RPM, Make 2 thorough analysis of the general
weather situation to determine thunderstorm areas and
prepare a flight plan which will require the least possible
thunderstorms. Be sure to check the proper operation
of all flight instruments, navigation equipment, and
instrument panel lights before artempting flight into
thunderstorm areas, If the storm cannot be seen, its

NIGHT FLYING.

Fornight flylng check the lighting equipment thoroughly
and be familfar with the loeation of all switches inthe
cockpit, Switch locations and lighting equipment may
differ in various airplane serial groups, so be famillar
with the particular airplane you are going to fly and
be sure to carmy a functioning flashlight, Instrument

-about the same),

Section

No Incident caumed by eagine icing has yet been re-
parted with the CM170R,

To preveat feing of the windshield, use the llcnhu.
de-icing pump,

In case the ainpeed indicarcr and altimeter indina.-.
tions become obviously errcoeous (static pressure in-
let lced over), the cabin altimeter gives a rough ap-
proximation. Indications of the airspeed Indlcator and
altimeter may be cotrect again if the pilot breaks thr..
machmeter or vertical velocity indicator glass {use thn.
radio plug), and shuts off pressurization (cockpit seal
deflated when exterior pressute and cabln pressure are

( FXXXXR XX

proximity may often be detected by crash static, Tum.
off any radio equipment rendered useless by static and .
turn cockplt lights to full bright to minimize blinding
effect of lightning. Do not lower landing gearor wing{)
flaps since they donot increase aerodynamic efficieney.
While in the storm maintain power setting and pimh'
attitude, Hold these constant and the airspeed wﬂl.
remain approximately conmstant regardless of the fn-
dicated aimpeed. Expect mrbulence, precipitation, .
ind lightning. Conecentrate principally on holding a.
level atritude to the atritude indicator, Do not chase
the airspeed indicaror; doing socould result in extreme
airplane at{tudes. Use as Uole elevator and afleron .
control as possible to maintain airplane arrirude in
arder to minimize the stresses imposed on the airplane. ()

light should be adjusted to minimum brighwess to avoid
undue tiring of the eyes and to keep canopy rl:ﬂ.cctiuns.
0 2 minimum, Know Your cockplt procedures fq:.
taxiing aswell asflying, This will eliminate confusion
and the need for turning on the cockpit lights unneces-

sarily, .
Ea
i |
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USE OF OXYGEN AT NIGHT.

During local night flying use 100% oxygen during taxi,

" takeoff, and climf to 1.000 feet above the ground,

After final landing, switch to 100% oxygen again, undl
the aircraft {s parked. Thiswill ensure that you suffer
no loss of vision from the inhaladon of noxious fumes
from other aircraft or any other source.

During night operation in the ares oron night navigarion
flights. use 100% oxygen undl 5. 000 feet MSL. When
performing the HEFOE-CHECK at 5.000 feet, switch
the oxygen automix lever to normal, During descent
back to the wraffic pattern or after completion of
penemation, tum switch back to 100% oxygen.

BEFORE EXTERIOR INSPECTION.

In addition to the normal daytime exterior check, the
following checks should be made:

All exterior lights should be operational. Make sure all
glassand plastic surfaces are clear, Seratches and dirt
cause reflection. Keep cockpir lights turned down as
low as possible when taxiing or flying, This ineludes the
three gear-down lights, Bulb covers which glow under
emergency conditions should not be twisted todimming,

Perform a complete instrument cockpit check before
takeoff, Allow sufficient dme for gyros to reach
operating speed, Check the directional indicator while
taxiing tosee if it isindicating tums properly, Compare
it with the standby magnetic compass. Be sure the
attitude indicator {1 adjusted as for an insmumen:
takeoff. Set the comrect altimeter setting and always
reset before landing, parricularly at night, Know the
height of ebstruetipns in your area.

TAXI.

Judgment of speed and depth is pocrer by night than
by day. Be aware of this fact. Follow the daytime
procedures withextra care, Taxi withthe taxi light an.

9-8 )

Gettower guldance for night taxiing wheseves seeded
Get a radloclearance from the tower for coosslng s
ways, If taxiing toward 4 landing rusway, mse castien
with the taxi light to keep from blinding the piloss of
landing atreraft. Radio procedures for mighs fiyingwill
be as directed locally,

TAKEOFF.

Tum the taxi light off after the afrcraft is aligned with
the runway. When the aircraft is airborne (vertical
veloclry indicator and altimeter giving definite climb
Indications) retract the gear, retract the flaps and let
the speed inerease in a slight elimb. (Refer to In-
strument-Takeoff, )

On takeoff, do not hurriedly retract the gear
arnight. There maybe a tendency to fly the
aircraft back into runway.

LANDING.

Make sure by every means possible that the gear is
down and locked before turning final. Line up with
runway lights when the tum to final {s completed, Turn
the landing lights on after completing the tura to the
final approach and after having obtained clearance to
land,

i b

§ cauTioN |

L

Avoid taxiing with the left engine tdling,
Keepat least 10, 000 RPMto assure generator
charging normally,
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PPENDIX PERFORMANCE DATA
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APPENDIX SCOPE AND ARRANGEMENT.

This appendix contains the performance data, neces-
sary foraccurate flight planning, for aircraft operating
with tip tanks. Kg-per-liter charts are included for
operation with tip tanks. A part-type arrangement
groups the material as needed for planning general
phases of each flight. Descriptive text in each part
discusses and explains the use of the types of charts
provided. Frofile-types chams, presenting range and
endurance performance informaton, are included to
supplement the graphical performance data.

PERFORMANCE DATA BASIS.

Flight planning information shown inthis appendix s
based on the results of manufacturer's flight tests,
Unlessspecifically stated, it is consistent withthe re-
commended operating procedures and techniques set
forth elsewhere in the Flight Manual,. The charts are
based on performance under standard atmespheric
conditions, Flight test dara is based on engines which
deliver approximately 400 kp statde installed thrust ac
sea level., Takeoff and climb performance will be
affected if thrust of the engines installed in the air-
plane varies from this value,.

Changed 1 May 1957 '

FUEL AND FUEL DENSITY.

The normal fuel densicy figure (for JP=4 fuel) used in
preparation of the Flight Manual is 0,78 kg per liter,
Present day fuel densities for JP-4 fuel range from
0,749100, 801 kg per liter, which can cause variations
Inalreraft gross weight, resulting in some varlation in
petformance, Also, if the fuel density has been
reduced it can be assumed that the heatcontent of the
fuelhaschanged, (If the heat content of fuel has been
reduced aircraft performance per pound of fuel is
reduced and less range will be available), Because of
the variation In fuel density and heat content of fuel,
specific range and rares of fuel flow quoted in terms
of Uters may show a diserepaney,

If JP-4 (or eguivalent) fuel is not available, as an
altermnate, use JP-1 fuel.

STANDARD CORRECTION CHARTS.

Reading: cbtained direetly from flight airspeed and
altimeter ipsruments must be subjected to cenain
standard corrections prior to use, Standard comection
charts showing the necesary corrections are presented
in figures A1-2 through A1-5, These figures include a
temperature conversion chan, a compressibility cor-
rection to ealibrated airspeed chart, a chart en the
relaticnship between TAS, CAS, Maeh Number and
pressure altimde, and a density altimude charr,

Compressibility carreerion to calibrated airtpeed can be
determined from figure Al-3. It is important that the
instrument be calibrated if emor is suspected, Failure
touse airspeed -compressibility correctiondata propetly
can result in apparent inability to realize predicted
airéraft performance,

A density alticude chart is given rto facilitate the
calculation of true airspeed and density altitude under
different temperature condirtions,

Al-l



DEFINITION
Ajr density ot altitude.
Stondard air density at sea level.

Relative air density (p/p.).

Appendix GAF T.0. 1T-CM170R-1
Part 1 —Introduction
SYMBOLS AND DEFINITIONS
SYMBOL DEFINITION SYMBOL
145 Indicoted airspeed, airspeed indication 8
uncorrected for insirument error. Where
this symbael is vsed on the performance fa
charts, mechanical error is gssumed to
be zere. -
AV, Airspeed position error correction. pi

CAS Calibrated airspeed. Indicaoted airspeed
corrected for position error: 3
CAS = 1AS + AV,
pIg
AV, Airspeed compressibility correction.

EAS  Equivalent airspeed. Calibrated airspeed Zp or Hp

corrected for compressibility: vi
EAS = CAS + AV..

TAS True mirspeed. Equivalent airspeed cor- Vo
recled for atmospheric density, o REM of N
M Mach number. n (kes)
AT Outside air temperature,
Lb
G5 Groundspeed. True speed relative to the
ground. True girspeed corrected for the Ft
wind component velocity. G5 = TAS +
V. Min
Hy Density altitude, that wvalue obtained .
fram the Density Altitude chart, figure nmi
Al-3, ot which air density at the ob-
served pressure altitude equals air den- L
sity as defined by the NASA for standard
atmespheric condilions. 5.8,
Hp or Z2p  Pressure alrimde, Co
Hy Pressure aliitude,
N or % BEPM
AH Altimeter position error.
Atm Armosphere. mb
Vs Versus,
Figure Al

Impact air pressure,
Static air pressure.
Static pressure at ground level,

Presmure altitude.

I indicared in IAS.

Wind component welocity.
Engine speed,

Enot { Knots),

F'nuul-nds.

Feet.

Minutes,

Mautical miles.

Aircraft gross weight in pounds,
Speed brakes

Speed of sound at standard ground level,
Engine speed,

Millibar,

TEMPERATURE CONVERSION CHART

. DEGREES CEMTIGRADE = *C

DEGREES FAMREMHEIT — *F

—90 =80 =70 =go =50 —dD T I s I 1} 19 20 R [+] Ao 50 &0 70

\ [ | 1 | I P | | I S TR SO T DR N R |
-ttt et
—140 =120 =100 — A - -l =320 1] F{s] 40 [ ] B0 100 129 140 1460

Figure Al-2

Als2 .

Changed 1 May 1967
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COMPRESSIBILITY CORRECTION TO CALIBRATED AIRSPEED
MODEL1 CM1TIR ' ENGINE: MARBORE Il F 3
DATA AS OF: 1954 FUEL DEMSITY: 0.78 kgl
DATA BASED OM: CALCULATION - FUEL GRADE: JP-{
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Part 2 —Takeoff

TABLE OF CONTENTS

Page

Runway Wind Component ...cveacavesssssces AZ=1
Takeofl Performance .......cccvuveuvuuuen. AZ-1
Wind Component Chart ......cecocvarnnses AZ-2

RUNWAY WIND COMPONENT.

The Wind Component chart is used to determine the
wind component parallel and perpendicular to the
runway. The crosswind component must be based on
maximum gust velociries, Figure AZ-1 presents a
chart for compuring the runway component, crosswind
component, and the minimum nosewheel lift-off {or
touchdown) speed,

TAKEOFF PERFORMANCE.

The effects of varicus altitudes, temperarures, and gross
weights of 6.400 and &, BSO lbs respectively, on take-
off distances are shown on the Takeoff Distance chart
{figure AZ-2),

EFFECT OF ALTITUDE AND QUTSIDE AIR TEM-
FERATURE ON TAKEOFF PERFORMANCE.

Engine thrust decreases as altiude or oumide air
temperature increases, Consequently, greater takeoff
distanees are required at higher altitudes and onwarm
days. Representative performance showing the effects
of altitude and air temperature o takeoff disrances
are shown on the following sample curve, Note the
rates at which both ground run distance and distance
to attain a cert2in elevation above ground increase at
higher outside temperatures and altirudes,

EFFECT OF ALTITUDE
AND TEMPERATURE
ON TAKEOFF PERFORMANCE

DISTAMCE ALONG GROUND '

Changed 1 May 1947

Page

Takeoff Distance ... ...cevvrurernrnsnnanes AZ=3
Engine Failure at Takeoff .......ccvevvuee. A2-4

REFUSAL SPEED,

Refusalspeed is the highest speed to which the aireraft
can be accelerated, assumingnormal acceleration, and
stillbe stopped on the.munway remaining. The Refusal
Speed curve (figure AZ-3) gives data which account
fornormal weight, normal atmospheric conditions, and
actual runway lengths, Refusal speed should alway:
be checked when operating from short runways. Refusal
speed may be less than acceleration check speed,

REFUSAL DISTANCE.

Refusal distance is thar distance at which the aircraft
will reach the refusal speed, assuming mormal ac-
celerarion, Refusal distance is obrained from figure
A2-3. This chare Is plot of ground run distance versus
indicated airspeed and shows a normal acceleration
guide line that indicates the speed -distance relation-
ship for normal weight and normal atmespheric
conditions,

ACCELERATION CHECK SPEED AND
DISTANCE.

The acceleration check distance for thiz airerafe is a
point 2000 feet from the start of the takeoff run.
Abortthe takeoff if airspeed is less than the minimum
acceleration check speed ar the check distance point,

TOTAL DISTANCE TO TAKE OFF AND
CLEAR 35 FEET.

The toral distanee to takeoff and eclear a 35-foot
obstacle is the sum of the ground run distance and the
airdistance rraveled while artaining a height of 35 feet
above the runway, A rtoral distapece curve in figure
A2-3 iz provided., Distances are shown for normal
conditions,

A2
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Part 2 — Takeoff

ENGIME: MARBORE I F 3
MODEL: CM 170R FUEL DENSITY: 0.78 kg/|

DATA A5 OF: 1956
DATA BASED OM: CALCULATION FUEL GRADE: JP

TAKEOFF AND LANDING WIND COMPONENT CHART
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EHGINE: MARBORE IIF 3
FUEL DEMSITY: .78 kg/1
DE: JP

MODEL: CM 170R
DATA AS OF: 1954 3
DATA BASED OM1 FLIGHT TEST FUEL GRA wlf

TAKEOFF DISTANCE
(RELATED TO TEMPERATURE AND PRESSURE ALTITUDE )
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KIAS

Part 2 —Takeoff

|
i

2000

Sample 1

With normal acceleration and two engines operative ,
Vi = 60 KIAS must be reached after 650 feet ground
run distance,

Sample 2

On a runway length of 2550 feer, the refusal distance
is 1500 feet, Tharmeans. under normal conditions the
aircraft has rraveled a ground distance of 1500 feet and
accelerated up to 85 KIAS. With a ground speed of
B5 KIAS, 2 munway length of 1450 feet is required 1o
bring the aircraft o a complete seap, Consequently,
the aircrafr will come to & stop at the end of the run-
way.

Changed 1 May 1967

fep:
3000 4000

Sample 3

Assuming one engine becomes inoperative at a speed
of 70 KIAS {up to reaching 70 KIAS both engines have
normally accelerated and the aircrafr, at thizs speed,
has reached a ground run distance of 920 feet - the
aircraft may still become z2ibome, provided that the
actal runoway length is 2620 feet, Ifthe mnway length
is less, the takeoff mn must be aborted, The aircraft
will be stopped at a rraveled groond run distance of
1625 feer

Sample 4

If the aircraft becomes airbome ar 95 KIAS, the total
diztance to clear a 35 -foot obstacle is 3940 feer.

A25/A2-6
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Part 3—Climb

TABLE OF CONTENTS

Climb Performance ......
Climb Performance Chart

CLIME PERFORMAMNCE.

Performance data presented in verms of distance and
time-to-climb for altitudes ranging from sea level o
30, 000 feet is shown in figure A3-1, This chart displays
the relationship of time, fuel, distance, and alrirude,
cbrainable at the recommended climb speed of 200
knots (then Mach 0, 42),

EFFECT OF AIRSPEED AND WEIGHT ON
RATE OF CLIMB

A typical variation of rate of climb with airspeed and
gross weight is shown on the Following sample curve:

EFFECT OF FREE AIR TEMPERATURE ON
CLIME PERFORMANCE

The climb speed decreases with the air temperature
rising, Therefore, the time to climb willincrease
correspondingly, The effect of air temperature on the
climb performance is demonstrated on the following
sample curve:

EFFECT OF FREE AIR TEMPERATURE

EFFECT OF AIRSPEED
AND WEIGHT ON

A TEY RL

e b

| imi e

RATE OF CUMB §

ON CLIMB PERFORMANCE

PRESSURE ALTITUDE §

.

AIRSPEED #

Changed 1 May 1967 .

TIME TO CUMB |
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Part 4 —Range

TABLE OF CONTENTS

Range Performance ........ D R Ad-1

Mission Frofile Chars

RANGE PERFORMANCE.,

The Mission Profile charts present the range characreri-
stics of the aireraft in a convenient pictorial form and
allow accurate flight planning for the majority of
missions where cruise control must be considered, Using
these charts eliminates much of the computation
required in adapting data from the graphical nautical-
miles-per-gallon and climb charts to obtain correct
estimates of the fuel and time te fly aparticular
mission, This is done by pictorially presenting the
relationship of rime, fuel, and distance, cbrainable
ar optimum cruise settings, for all altitudes at which
the aircraft is capable of flying. The Mission Profile
charts are presented for RPM wvalues from 18, 000 to
21, 000, '

Miles=-per=-lirer charrs, which canbe used for planning
operations, are included in Part 6,

MISSION PROFILE CHARTS,

The Mission Profile charts (A4-1 to A4-4) present both
the level flight cruise and the variable altitude {oruise-
climb) maximum range characteristes of the aircrafr,
The charts give the time and fuel required to fly a given
distance under a no-wind condition atany cruising alti-
tide from sea level to the optimum cruise-climb
alrirude,

Changed 1 May 1947 )

CHART ARRANGEMENT,

In general, the Mission Profile charr is read from left
to right in a flight sequence of initial elimb followed
by cruising flight. The initial elimb path is indicated
by a solid line; it shows the distance traveled in
climbing from the point where the initial climb speed
isreached, tothe point any desired eruising alritude is
reached. Atthe point any desired distanee is reached,
the fuel remaining in the aircraft fuel system is indi-

cated in squares ([ 21 | etc. ).

The time elapsed after takeoff is given in hours and
minuies .

At last, the charts shown also the increased ranges for
visual flight rules descent with idle power setting,

LEVEL FLIGHT SPEED,

Infigure A4-5, The relationshipcf engine speed(RFM),
airspeed (CAS), and the Machnumber based on different
altitudes is presented,
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FUEL DENSITY: O.7Bkg/1

EMGINE: MARBORE Il F 13
FUEL GRADE: JP=d

GAF T.0. 1T-CM170R-1

Y4kl 605
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LEVEL FLIGHT SPEED

Ad-6

+ MODEL: CM170R
DATA AS OF: 1754
DATA BASED OH:

FLIGHT TEST

GAF T.0. 1T-CMI70R-1
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Part 5—Descent

TABLE OF CONTENTS

Descent PerfolMance & .vsecencaucassnnnnss

Descent Performance Chart

DESCENT PERFORMANCE.

Descent performance data presented in terms of distance
and time -to-descend for altitude ranging from 30, 000
feetto sea level for different power sertingsand descent
flight rules is shown in figure A5-1, This chart displays
the relationship of time, fuel, distance, and altitude,
cbrainable at the different descent speeds and power
setrings.

Changed 1 Hay 1947 *

A5-1
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Part 6 = Nautical Miles Per Liter of Fuel

TABLE OF CONTENTS

Mautical Miles Per Liter of Fuel
Perfomance .. it iierre e AB-1

Mautical Miles Per Liter of Fuel Chart ....... AB-2Z
Hourly Consumption Vs. Speed

NAUTICAL MILES PER LITER OF FUEL
PERFORMANCE,

The Mautical Miles Per Liter of Fuel chart (figure
AB-1) fumishes standard day aireraft performance in
terms of nautical miles per liter of fuel forlevel
flight operation in zerc wind under any condition from
15.000t022, 000 RPM. The chart fsgiven for altitudes
fromsealevel ro 30,000 feet, in incremenes of 5,000
feet, for the aireraft configuration with tip tanks{gross
weight 6.000 lbs),

The Hourly Consumption ¥s. Speed chart (figure A6-2)
displays the hourly fuel consumption in relationship
of speed (TAS) and altitudes.

Changed 1 May 1967 * Ab-1
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GAF-T.0. 1T-CM170R-1

MODEL: CM170R o ENGINE: MARBORE II F 3
DATA AS OF: 195§ = FUEL DENSITY: 0.78 kg1
DATA BASED OM: FLIGHT TEST ?'l FUEL GRADE: JP<i
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Alr Conditioning Indicatof .......00eruous... 4-3
Alreraft Limications Srsseasasisrrnarrnarans B8
Aircraft Systems Limitations ,............... §-5
AlIplane, The vuvevvvununensnnnnnnnrnsren, 1o10
Alrspeed IndiCator vvvessrransrnneesnnnnsss 1-25
Airapeedl,lmitatium.........”............ §-5
Afrstart B - T
Aldmeter L, ...
AN/ARC-34 UHF Command Radig svsassssnns $°6

AFU FRRE Rt e s a s s Rt s s bennanssns 1=16

Attitude G"FIU Iﬂdiﬂatﬂ' LR L L LT T e 1-2¢

Bailing Out Versus Foreed Landing .ueveeenes. 35
Bail Dut Fressrssatasrareasararsnnnns S0, 3-0°
Batrery e I 1+
Base Leg turnnininretiiiiinniirennrenanes 2-11
Before Exterior Inspection
Before Landing o ueeriii i a .. 211
Blind Flying Hood
Brakes .
Break R PR - . & |
Butterfly Tail
Burst Canopy

FERAA RN RA R a 2-2

-ll-l-lt-nl-nt-.--nt--n!lq-.-ql"‘ls

lt-----q.-----o..---o.-.----.--q..,.. 1'25

MR L Tl T I 1-22

L R L R . [ XET] 3'1{'

C

C-2A Compass EQUIPMENT 4 4uvnne vansrnnanss &-15
C-553 Interphone Control Unit sisessnsnas 44, 4-6*
C-1057/ARC-34 Control Unit veurussynonnss . 46
Cabin Presmure Altitude Indicator ........... « 1-25
Cabin Pressure REgulator .....eeevesessses. 4-3
ClﬂﬂPiﬁ'-E EEA R AR RN P A R SRR RS . I'EE, 1'27'
Canopy Controls usvesrsrassesarssannnnsss 1-28
Canopy Handles, External sssssavesssanssans 1-28

Canopy Locking Handle «eu.svsesrannennsens 1289
Clﬂnwsﬂﬂl-----rt------H-t--u..-------o 4=1
l:l.nnp}rUnsa.fl.'.Wuujngught..........-uu 1-28
CE.I-H-“-ES f'--llty------1.--;-&#11.----;...-. 5=5
Center of Gravity +uveuesesssnnssssssananes 5=5
CJ]BCin“ L N R e T T T T T e, 2=1
Climb and Crufse LR R L N T I I T e, =8
L T
Cockpit De-lcing Malfunction +yvesussssssss 3-13
Cockpit Lighting vvyvrusscasrenennssnsnsnas =13
Command Radio, AN/ARC-34 UHF ,..euvveee 46
Command Radio, LMT/TRAP 1A, VEHE2 ennes 4-11
Command Radfo, SARAM 5-52, VHFL ,.,.... 4-11
Compressibility Effects ...ueesersennenansse 64
Communieations and Associated Elecmonic

Equipment (UHF) ..vivuiriinirsennane 44, 45*
Communications and Associated Flecmonic

EqUIPment (VHF) .vuvevenencesennnnes 4-8, 4-9*
Control SHEK GHP wesvensessvasnsannsssnnas 1°21%
Control Sticks stsmmasanssranssssnnanannnss 1-01
Crosswind Correction L « E<
Crosswind Landing . cesrsnnnisannrnnnnannens, 2212
Crosswind Takeoff ....cevvieevneenseonnnes. 2-0

b

Danger Areas T 1 A
Descent . L
Dimensions suesesessosassacsnssncsssnnnnes 12
Ditehing suussennsnnssessnsieisnrnnsnnnsnss 3211
Dive Recovery veeiisesnssssnrivannrnnesena s B4
Downwind Leg vuuvvsnnnssansucnassnnonssnss 2=11
Dump Switch, Tip Tank Fuel ,,vevusvennsenss 1-16

Electrical Power Supply System ......, 1-18, 1-17+
Fower BOUrCe L it i i e, 116
e R 150 1
Auxiliary Power Unit ... .uueyunusnnnne,.. 1-16
Inverter, Flight Isoument
Electrical System Controls

Elecmrical System Failure

E]‘eutnr‘rtim{‘.‘m:ml..................... 1-22

Emergency EQUIPMENT v vnvensvrnnennnnssns 1028

Engine Fallure 4oyiienseiaiiineniasonsnes, 3-2

F.uglm:Fuf.IConu*ulUnit:........-......... 1-2

EngincFue.lPum]:rs....................".. 1-2

Engine Fuel System

L 1'16
LR 1'15

LR T T T - T

||||'-|li'-|l¢v|--;.... 1”2
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Engine Insouments .......eesssssisasaness 111
EﬂSi"ﬂUHﬂtatinm sessssasnsssensanns 9=l G=4
Engine Run UP ,uuesesssssessssosanansnane 2-8
EﬂEim TEITI.I.'E.I.‘IME Limits suvssscisinmenss DO=i
Engin:s AL R R T T TN ] 1-2+=
Engines Shutdown sesanscanssasndsnannnnna £-13
EI'.I.TJ}r I‘E LA A AR L R RN R LN L g R g 2']—1
E’:aP‘-‘- S}":tem sevsnsnssnnsnsannsansnnssss L-20
Exterior Inspection sevuessessssssssanns 2-2, 2-a+
External Ciﬂﬂp}' Handles snssssssssssnssnnn 100
External Safery Pins, Clamps, Locks,and

Covers FRLsASSRABREEEdERSERBRERTRS 1'31': 1'3‘!:
Extemal Stores Emergency Jemtison vuuveven.. 3-14
Extemal Windshield Defrosting eees... 1-32%, 4-4

F

Fire THErssssdssasnassss s nasannsaspanny BT

On the Ground ..vecssressnnsassssssnnaas 3=7
During FUght veevvvrasrnsnssscnrsannnnss 3°7
Electrical FIre ..uvivivevnscssnncossannas 3°7
Flight Control SYStem .uesesvasesnsaas 1-21, 1-23
Flight INSTUMEnts «vuvvssecsssscnenanansss 1525
Flight Planning ..evevesssasavsssonrnrnnasas 2=1
FLght REstrictions uusesessessscansnnnsnans 2°1
Final Approach c.uv.ieiusnesnsssssasesnnnans 2-12
Final TUM v.ernnsnnnsssisnannsnnnnnanens 2-11
Flatr Tire During Take-Off ..vuvvivenrnennanss 3-2
Forced Landing vuevivnvssnnesscssnenas 3-5, 3-6*
Formartion FIYiNg ...eveveescscssasssnnnnnss 625
Fresh Alr Inlets
Fuel Cocks ..iesvnevevesnnensnansnnnsesss 1=14
Fuel Low Level Warning LIght . vvevsnenenss 1°16
Fuel Quantity Data Table seuuescsssonnnnes 1-16
Fuel Quantity Indicator .......ceesseessess 1-18
Fuel Specifications and Grades ........ees.. 1-16
Fuel Supply SYStEM 4ueuvevisrsncsnssccenes 1-147
Fuel Transfer SYstem ...ccuvuvneucnansnas 1=14
Forward Fuselage Fuel Tank ....uveuuso, 1-14
Aft Fuselage Fuel Tank o vevvvrvanrnens 1°14
Wing Tip TaNKs vevivserurnsnscnnneass 114
Inverted Flight Fuel Tank .....eveuvene. 1-14
Fuel System Failule ivuiuviivnnnsnancnaeas 312

Esssssrernssnaasasdinrennann. B%3

G

Gl‘:lﬁ'l htdawn AR L ERE L LRES ENENE N ETY Iy 9'2

General ﬁnmgr_m:n'l: sssssssasssarmnasssnen L=LA*

Glldenmancu llli‘liliii'iil'i!lllllal‘-' H-E
G-}wbml‘-‘"l'-li"l'!ii!'ii-l!l!l!!!l-llll 1-26
Go=Around vy evesennnssanassanasarassanns 2-13
Gross Weight wueusesuserasnsranssanasnssns 1-2
Ground Starting Failure ....eevessensosnesen  3=2
Gust CorreCtion +.uvssrasnasnanssensnssases 2-12
Gyro Compass SYStEM 4uususssrasanarsenans 1-26

2 "

H

Holding ..uivvvrnvasnsaensnnnsanisansnen, =2
Hydraulle System ..iuesvevessaasea.. 12187, 120
Hydraullc System Reservoll sisauvsessnaa. 1-20
Hydraullc Pressure Gauge ...ieuvvecessnnn. 1=20
Accumulators trsasnssssunnnasssnnrssnna 17E0
Emergency Hydraulfc PUMpP 4.uuvesevnnee. 1=20
Hydraulic System Fallure ...vvuvensncsnnas, 3-11

[ce and Rain . .ovevencnnnnrssnansanonnanes 9=T
Icing of the Pressure Compentating Fabric

Between Alleron and Wing ...veeescennnas. 8-13
Igniton System ..vviviiniiivirinnsinnan.,  1=2
Inftlal ApProsch . cussunaressnnsannnansssss 2=11
Injection and Ignitlon System .......eeuee.. 1=2
Instrument Approaches ......eeveeesvrosens  5=3
Instrument Crulsing FUght . .veveveenrnnnnee  9=2
Instrumnent Flight Proceduwres .....evvinnea. =1
Instrument Marking ...vevvsvecrnnnnnans 5=1, 5=0%
Instrument Panels and Consoles, Cockplt . ,1=1, 1=4°

1-5% 1=-6%, 1-7%, 1=B% 1-0°, 1=10", 1-12% 1=13%
Instrument Takeoff and Climb ... eeesunnrann. 9=2
Interior INSPECHon vuvunsssissssnnannanrn 2=5
Interphone, TEAM IV=T=3 (UHF) vvvuucnen.. 4=4
Interphone, TEAM TF=AP-4A (VHF) ........ 4=10
Inverted FLEht RECOVETY wuvevvnnssnvrneene 64
Inverted Spin RECOVEIY ..vevurussisnnnnaas 6£=3

In‘fﬂl'ﬂtd splm FEEAA S AT PP BN AR R E R R E""E
Inverter

tebdFdsrnmrmBsssnrnananaennanens 1=16

K

KR=30=A Interphone Control

u-nlt THAEFTA A baar s s sansabamasaasnnans =107

LandIng wevusnussrnsianansass 2=10% 2-11, 2-12
Landing and Taxi Lights .....cccuvvnninn.., 4-13
Landing Emergencies .. ouvivenriisnannnn., 3-10
Landing GeAr ...cvusevnnsnonnsnonrnnnnass 1-24
Landing Gear LEVEDS tiuuuiernnsncnsnnaness 1=04
Landing Gear Lights . . .vuevunrarsnsnnnnsas 4-13
Level Flight Characterfsties ... vuivsrnnnse. 64
Lighting Equipment ....;.................. 4=13
LMT Conral Unlt svvavasasssssanens 4=11%, §=12
LMT/TRAF 1A, VHFZ Command Radio ....., 4=11
Low Approdch susvuseiasarcsnsaraarsnnnea, =5
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M

Machmeter sesssssadsiisinsannn s dann  Lo0D
Mach Hmbﬂ-l-l-.l-l-llntl-iIillﬂii!!p-ilifl‘ilfl G=1
leﬂc Cmp'“lll"‘""'"""#!i'ii.llf 4.15‘
Main Gear Locking Mechanism .ueuenenanses 124
Mlcrophone and Headset Connections {UHF) .. 4-4
Microphone and Headset Connections (VHF) .. 4-10
Minlmum Crew ReqUIrEMEOE «vueveeenssanas  B=1
MUbrrors, Rear VIEW suevvsssvasssrssnscnans 416
Missed ADProach ...ce.ceecesssesssssanees BB

M

Navigation and Fuselage LIghES vvevunnnsnsss 4=13
Navigation Equipment .eesusruensnnscnsnsss 415
L T R - =
Nose Gear Locking Mechanism veveevevvanss 1-24
NR=AG=2A Radio COMPASS svvvvsnnnssransan =12

o}

Ofl Low Pressure Warning LIghts 4.vussesees. 1-11
Ofl Pressure Gauge ....vveevsesronsssnsasss 1-11
Ofl Reservolr Cooling SYStem .....eeeeesee. 1=11
OLl SYSIEM wuviannninenerassnansrssnnanes 1=11
OLl System Fallure vuvvvieiencransssannnnss 313
Ofl System LIMitatons vuvevessnusasessnses 5ed
Ofl Temperature GaUges ....ievevesssseess 1=l1
t’?ﬁ[tﬂng Limitations L =1
Outer Windshield Defrosting vueaeus.e. 1=32%, dod
Overheat and Fire Warning LIghts .v..u0ue.., 126
Oxygen System (Gaseols) ..vveeencssrsneees d=ld®
Oxygen System Malfunction .....u.sessss.. 3=1d

Parking Brake veuvvesiisvnesnnsnsnanenaney 185
Part-Open Handle, CaNOPY vivvavvavesennes 1-28
PENEAUON viuirvnnnisnnsrnassosanesas B=3, B4
PEIlSCOPE 4iuriinnnircrreinncronncnssnnes 4216
Pitot and STatic SYstems v.vvuvevsnnsnnnsass 4=16
Pltot=5tatic System Instruments...vesenee.., 1-25
Pitot Tube De=lcing SYSTEM ¢ evevnensrsnnann 4716
POWET SOUICE tiiavrvnaninclvrennsssnnenas 1=16
Preflight Check vuvvivviiiiaivsnnnnsrnnnes 2=2
Preparation for FUght vuvviveiiiannrananses  2-1
Presswre Gauge, Hydraullc .uevuvuersnsnness 120
Pressure Gauge, Oil vauviviasiinnnsasnnenns 1=11
Procedure Tumns vuvsvenvssnnrsasconananees B3
Prohibited Maneuvers vuve.veeevsseennnsons =3
Pump, Emergency Hydraulle vvvvuuvevaneans 1220

Q
Q;G;H. udﬂ“ﬂ and Dmﬂ lﬂﬂﬂ"n YT IT H.

Radar APPIoach sevssnsssnasssnssssnnes 9=5, 0=6*
Radio ‘:Dmpa“- ADF=100 P L |
Radio Compass, NR=*AG=2A veevensasssssnsss 4=12
Radio LIghting ..cveseiennnanansnnnns 4=8, 4213
Reservolr, Hydraullc System vvevsesnansncsss 1220
Restarting Engines During FUght vvvvvnneanans 3=3
Rudder Pedals susviesnsvanssssssssncnsnnes 1221
Ruddevator Coordinator vuveessssssassssanss 1221

Safety Pins, Clamps, Locks, and Covers,

External . 1“'31‘. 1=34
SARAM 5-52 VHF1 Command Radio. eeeruss, 4-11
Seat Teranssssusssbsnarnnsasnennnan Lood, 1=A0
Seat Adjustment Device .. uuvucsvnnnnnnss  1=00°
Serviclog DISgram ....veveenssasansononss 1=32°
SIQWFI_!'i"E L T fi-4
Smoke In Cockpit vuvvirsnesrsnrnnneas =T, 3-13
L e £ ]
L O 1
Spin RECOVETY seseecsnsnvascnsnsnsrannsas B2
L Y : o
Stall RECOVEIY susvmussnsunncsanrsnannnass G=2
Standby COMPA%S «vvvevesrannssivsnnnannss 1-26
Starter SWICh tuiveiiurarnrnnciassnananns 1=11
Starting Engines . ...vcuviuvvnrrnsnsannnsane  2=T.
Starting SYSMem vuuvvvencucssssnnnssnnsans 1=2
Static and PItOT SYStEME vuuiinievrvnsenness 4=16
Stralght=Ahead Stalls . uevinvuauaiannnasas B=2
Stralght~In Approach .......cevuiinnanars. 2=12

T

Takeoll s suuensnnnisnsninsiiisnrsnnnannes 2w8
Tank, Aft Fuselage Fuel ,.ivuiiiioirnnnanens 1=14
Tank, Forward Fuselage Fuel .....uvvuuvean. 114
Tank, Inverted FUEht FUel ...vvvevvncsssans 1a1d
Taxi Check tuvvasinansnrarannnivsnsisnans 2e8
TEAM IV=T=3 Interphone (UHF) eevuvnssnvane 4md
TEAM TF=AP=4A Interphone (VHF) vossvssanss 4=10
Temperature Gauges, Oll .....vvieinnnnana, 1=11
Temperature Regulating Valve ........000pe. 43
ThrOttles st ianensriiincianiiinsnsnnnass 1-2
Throttle LInkage «..uuviiirnriiernnsnenass 1-2
TIP TanKS essvararinnsesrrnasissiannnanaas 1=14
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TiP Tank Foel Dump Switch couas .i'l‘lll‘.:liil 1-16
Touch=And=Go Llndlﬂgi STTITEL L TEYETEELE 2-13
Traffic PATED soasesnnnns crraas cers 2-10% 2-11
Tral:tsfl:rSjr:um. FUgl s.asssassansansnssnss 1-14
Trim S:,rm:m sesEsEREREd "Il ) [T LY L 1=22
Turbulence and Thunderstofms cesasssss IF-.-- « B
Turn=And=5lip Indicator ..ae.. cansssssues e 126
Turning Stalls .uavscssssssssssnnsrnsnssans 6=2
1]
Unsuccessful Starting EQINE vooveneenensosas 27

Y
vﬂrﬂ:llmm R sasmEnnE avsnsnsns 0O=3
Verteil ?tlﬂ\‘.‘ltj’ Ind{catof cuvensssassannsns 1=25
|
Warning Lights,
Canopy Unsafe sesssanansssensasammens «sa 1=28
Fuel Low Lavel sueueee XL Y] senmamns 1=16
Ofl Low Pressife sasss GEEBemEEsEEEEE R RSN 1-11
wmdlhi:ld Dﬂ&ﬂiﬁng FEEEBABEE S ey 1-32-| g=d
Wing Flaps seavssssssaaraasassssncnane ves 122

WIIIEF.I.IP LEVEDS sussssenstsansannnisnesns 1=22
Wing Flap Position Indlcator sesusnnsassssess 122



