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ADVANCE REVISION 17 Aug 54 !
50 05.5C~1

PILOT'S OPERATING INSTRUCTIONS

SABRE 2 & 4 !

"This s an Advance Revision to EO 05-5C-1 dated 31 Dec 53
revised 19 Mar 54, carrying the full authority of AFEOs, i
This format is adopted to provide holders of the subject
E.0. with advance notice of important amendments that
will be included in a regular revision at a later date." i

1 M.__.QLLP M——}& a

35 Sudden loss of fuel pressure and a decrease in engine rpm indicates
failure of some portion of the main fuel control system and necessitates
switching to the emergency fuel control system for continued operation, 1
In order to switch safely from the main to the emergency fuel system,
either the emergency system must be turned on before engine rpm drops
below 80% rpm, or the throttle control must be retarded to IDLE, the
emergency system switched ON, and the throttle control re-advanced
slowly, In an emergency where time does not permit this procedure,

the emergency ‘system may be switched ON if the power lever position is
retarded to a point where the power called for by its position is less
than that being obtained from the engine. A slow acceleration must be
made at all times when the emergency system is ON,

WARNING

Do not turn on emergency fuel switch if rpm is below

80% without first following the procedure outlined above,
To do so may cause dangerous engine overheating or
compressor stall,

CAUTION

No automatic engine overspeed protection is provided
when the emergeicy fuel control system is being used
and throttle movement must be smooth and gradual to

avold flameout or engine overspeeding, particularly

at high altitudes,

ISSUED ON AUTHORITY OF THE CHIEF OF THE AIR STAFF
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NOTES TO USERS

1 This publicationisdivided into four parts:
Description, Handling, Emergency Handling
and Operating Data.

2 PART 1 - DESCRIPTION of the controls
and equipment with which the pilot should be
acquainted.

3 PART 2 - HANDLING describes the nor-
mal handling of the airplane by the pilot.

4 PART 3 - EMERGENCY HANDLING des-
cribes the emergency handling of the airplane
by the pilot.

5 PART 4 - OPERATING DATA gives the
flying and engine limitations and includes in-
formation on fuel consumption, range and en-
durance under various conditions of flight.

6 These notes are complementary to EO
05-1-1 - Pilot's Operating Instructions General
and assume a thorough knowledge of its con-
tents.

7 In the text, words written in capital
lettersindicate actual markings on the controls
concerned.

8 Comments and suggestions should be

forwarded through the usual channels to Air
Force Headquarters.
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Figure 1-1 Sabre Aircraft
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PART 1

DESCRIPTION

INTRODUCTION
General
1 The Sabre MK 2 and MK 4 aircraft is a
single place, jet-propelled monoplane, char-
acterized by a swept-back wing and empennage.
a high-speed, high-
altitude fighter, theaircraft mayalsobeused to

Designed primarily as
attack ground or naval objectives with gunfire,
bombs,
protected fore and aft by armour-plate bulk-

chemicals and rockets. The pilot is
heads. The horizontal stabilizer controls are
also protected by armour-plate between the
normal and alternate hydraulic systems at the
tabilizer. (Sec i

horizontal : gures l-land 1-2.)

2 The power plant is an axijal-flow, turbo-

model J-47-GE-13,
approximately 5200 pounds of static thrust. An
electric starter is provided which operates on
an external source of power only.

jet engine, providing

LEADING PARTICULARS
Dimensions
3 The overall dimensions of the aircraft
are as follows:

(a) Wing span 37.1 feet
(b) Liength 37.5 feet
(c) Heicht 14,7 feet

AMMUNITION COMPARTMENT

LEADING EDGE SLATS

Figure l1-2 General Arrangement
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RESTRICTOR / VALVE PRESSURE RELIEF
E iy BOOSTER
LIQUIDENSITOMETEL i 3
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]
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Figure 1-3 (Sheet 1 of 2) Fuel System
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FUEL SUPPLY
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MAIN
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SYSTEM FLOW
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SYSTEM FLOW
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CONNECTIONS
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Figure 1-3 (Sheet 2 of 2) Fuel System

RESTRICTED

(78]



PART 1

RESTRICTED

EO 05-5C-1

Weight
- Approximate weights are as follows (see
EO 05-5C-8 for actual weights):

(a) Basic weight (no fuel, oil, ammunition
or pilet) 11, 100 pounds.

(b) Cleanaircraftloaded (including internal
fuel, oil, ammunition and pilot) 14, 640 pounds.

(c) Withtwo 100 Imperial (120 U.S.) gallon
drop tanks (including full fuel, oil, ammunition
and pilot) 16,480 pounds.

(d) Withtwo 167 Imperial (200 U.S.) gallon
drop tanks (including full fuel, oil, ammunition
and pilot) 17,750 pounds.

Fuel Cell and Oil Tank Capacities
5 Capacities are as follows:

(a) Total available internal fuel is 362
Imperial (435 U.S.) gallons.

(b) Total fuel with 100 Imperial (120 U.S.)
gallon drop tanks installed is 562 Imperial
(675 U.S.) gallons.

(c) Total fuel with 167 Imperial (200 U.S.)
gallon drop tanks installed is 696 Imperial
(835 U.S.) gallons.

(d) On aircraft 19102 to 19452 the approx-
imate oil tank capacityis 4. 7Imperial(5.7 U.S.)
gallons, and expansion space approximately. 95

UTILITY SYSTEM ACCUMULATOR
(SPEED BRAKES)

UTILITY HYDRAULIC \ \ \\\

SYSTEM RESERVOIR

RIGHT WING FUEL TANK

FORWARD FUSELAGE
FUEL TANK

OXYGEN FILLER VALVE

BATTERY

ENGINE OIL TANK

fo e

= FLIGHT CONTROL NORMAL
AND EMERGENCY HYDRAULIC
SYSTEMS FILLER POINT

B

L
“ X
FLIGHT CONTROL NORMAL

2 ' HYDRAULIC 5YSTEM
ACCUMULATOR

FLIGHT CONTROL EMERGENCY
HYDRAULIC SYSTEM ACCUMULATOR
m (ONE IN EACH SPEED BRAKE WELL)

m BOTH IN RIGHT SPEED BRAKE WELL

r -
s | 3 )
S

FILLER VALVE
EMERGENCY
NOSE GEAR DOWN

OXYGEN FILLER
VALVE m

GUN CHARGER AIR FILLER
VALVE AND GAUGE m

FUEL FILTER DE-ICER \
ALCOHOL TANK

EXTERNAL POWER
RECEPTACLES s

ACCUMULATOR L——CENTER WING FUEL TANK
m (FILLED THROUGH FORWARD
FUSELAGE TANK)

\— LEFT WING FUEL TANK

AFT FUSELAGE FUEL TANK

E] AIRCRAFT 19102 TO 19452
[Z] AmcRrAFT 19201 AND SUBSEQUENT

[3] AIRCRAFT 19453 AND SUBSEQUENT

MNOTE: WHEN REFUELING, FILL FORWARD
FUSELAGE TANK FIRST

Figure 1-4 Servicing Diagram
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Imperial (1. 15U.S. )gallon. On aircraft 19453
and subsequent the maximum oil tank capacity
is approximately 2.9 Imperial (3. 5U., S,) gallons
with an expansion space of approximately .8
Imperial (1.0 U.S.) gallon.

NOTE

All tanks, irrespective of their capacity,
will be filled to 2. 92 Imperial (3.5 U.S.)
gallons only.

FUEL SYSTEM

General

6 Five self-sealing fuel cells are installed;
two in the fuselage, one in the centre wing
section, and one in each outer wing panel (see
figure 1-3). Fuelis supplied to the engine from
the centre wing cell which receives fuel from
other cells by gravity feed. Flow from the rear
fuselage cellis aided by a transfer pump which
is actuated when the level in the centre wing
cell drops below approximately 46 Imperial
(56 U.S.) gallons. A 100 Imperial (120 U.S.)
gallonora 167 Imperial (200 U.S.) gallon drop
tank may be installed under each outer wing.
Compressed air from the engine compressor
section forces fuel from the drop tanks to the
forwardfuselage ceil, througha fuel level con-
trol valve, when the fuel level in the fuselage
celldecreases by 4 Imperial (5 U.S.) gallons.

T There are individual filler points for each
tank exceptthe centre wing tank, which is filled
through the forward fuselage tank. The fuel
filler access doors cannot be closed unless the
fuel tank filler caps are screwed in the locked
position. When refuelling, the forward fuselage
cell must be filled first in order to utilize the
full capacity of the fuel system. If the wing
tanks or the aft fuselage tank are filled first
fuel fromthese tanks will slowly drain into the
centre wing tank while the forward fuselage
tank is being serviced.

Fuel Grade and Specifications

8 Recommended fuels are 3-GP-23a (Grade
JP-1, MIL-F-5616) 8. 15 pounds per Imperial
gallon; 3-GP-22a (Grade JP-4, MIL-F-5624A);
7. 8 pounds per Imperial gallon, and 3-GP-25b
(MIL-F-5572A, Grade 100/130) 7. 2 pounds per
Imperial gallon. For servicing diagram, see
figure 1-4,

Fuel Quantity Gauge
9 A fuel quantity gauge, (see figures 1-5,

1-6, and 1-7) indicating total internal fuel in
gallons, is located on the instrument panel. No
gauge is provided for the drop tanks. During
take off, with drop tanks full, the fuel quantity
gauge normally will indicate a decrease until
drop tanks beginto transfer fuel. At full power,
fuel may be used at a greater rate than fuel is
being transferred from the drop tanks.

10 On aircraft 19171 and subsequent the
liquidometer type fuel quantity system is re-
placed by the liquidensitometer type system.
The densitometer system
guarded selector switch on the right aft con-
sole. When the guard is down, the switch is at
IN (normal position) and the fuel quantity gauge
will show the total fuel supply in pounds, cor-
rected for any variation in fuel density. When
the guard is raised and the switch moved to
OUT, the system is adjusted to permit uncom-
pensated gauge readings. This latter condition

incorporates a

isused when a standard indication of quantity,
such as a full condition after refuelling, is
desired,

Fuel Flowmeter and Totalizer

11 The fuel flowmeter on the instrument
panel shows the rate of fuel flow in pounds per
hour and includes a totalizer dial which indic-
ates the number of pounds of fuel remaining. A
knob on the flowmeter is used to preset the
totalizer to correspond to the total pounds of
fuel in the tanks before take-off. On aircraft
19102 to 19170 inclusive, which have the fuel
quantity gauge calibrated in gallons, the fuel
total, including that in the drop tanks, must be
converted to pounds before the totalizer is set.
Onaircraft 19171 and subsequent, the totalizer
mustbe preset toagree with the quantity gauge,
including also whatever poundage is in the drop
tanks.

12 The totalizer dial of the fuel flowmeter
should not be relied upon for accurate indicat-
ions of fuel remaining because of errors
inherent in the instrument. Instrument errors
are due to temperature variations and chemical
make-up of the fuel. Accurate indications of
internal fuel remaining can be obtained only
from the fuel quantity gauge.

Booster Pumps

13 Two booster pumps in the centre wing
cellare energized during starting when external
power is connected, or when the engine master
switch is ON and the throttle control lever
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Airspeed indicator.
Gyro compass.

Rate of climb indicator.
Artificial horizon.
Tachometer.

Emergency flight control indicator.

Tailpipe thermometer.

Cabin thermometer.

Take-off position indicator light.
Fire warning lights.

Fire warning lights test button,
Magnetic compass.

Magnetic compass light switch.
Cabin altimeter.

Fuel contents gauge.

Oil pressure gauge.

Fuel flowmeter.

Fuel pressure gauge.

Figure 1-5 Cockpit-Forward View (Aircraft 19102 to 19121,
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Hydraulic pressure selector.

Hydraulic pressure gauge.

Oil temperaure indicator.

Clock.

Turn and bank indicator.

Generator off warning light.

Loadmeter.

Voltmeter,

A.C. power failure warning light.

Generator overvoltage warning
light.

Altimeter

Machmeter,

Landing gear emergency up button.

Radio compass.

Accelerometer,

Fuel filter de-ice button.

Fuel filter ice warning light.

19123 to 19140)
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Fuel filter de-ice button.

Fuel filter ice warning light.

Airspeed indicator.

Accelerometer.

Instrument power selector.

Hydraulic pressure gauge.

Radio call.

Gyrosyn compass.

Emergency hydraulic light.

Hydraulic pressure gauge selector
switch.

Oil pressure gauge.

Take-off position indicator light.

Tailpipe thermometer,

Fuel pressure gauge.

Fire warning lights.

Fire warning lights test button.

Magnetic compass.

Magnetic compass light switch.

Figure 1-6 Cockpit-Forward View (Aircraft 19122,
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Tachometer.

Artificial horizon.

Hydraulic hand pump.

Fuel flow meter.

Cabin pressure gauge.

Fuel contents gauge.

Rate of climb indicator,

Turn and bank indicator.

Clock.

Altimeter,

Loadmeter (ammeter)

Generator off warning light.
Voltmeter.

Machmeter,

Landing gear control handle.
Landing gear emergency up button.
Radio compass,

Parking brake handle,

Auxiliary instrument panel light.

19141 to 19452)
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Accelerometer.

Airspeed indicator,

Main instrument inverter off warning
light.

Hydraulic pressure gauge.

Both instrument inverter off warning
light.

Hydraulic pressure indicator selector
switch.

Radar inverter off warning light.

Emergency hydraulic light.

Gyro compass.

Qil pressure gauge.

Take-off position indicator light.

Tailpipe thermometer.

Fuel pressure gauge.

Fire warning lights (fwd and aft).

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
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Fire warning lights test button.
Tachometer.

Artificial horizon.,

Fuel flowmeter.

Cabin pressure gauge.

Fuel contents gauge.

Rate of climb indicator.

Turn and bank indicator.
Clock.

Altimeter.

Loadmeter.

Generator off warning light.
Voltmeter.

Landing gear control handle,
Machmeter,

Landing gear emergency up button.
Radio compass,

Figure 1-7 Cockpit-Forward View (Aircraft 19453 and Subsequent)
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1s moved outboard from the OFF position to
pass the idle stop. The pumps are turned
off when the throttle is moved inboard to the
OFF position.

14 The booster pumps and transfer pumps
in the aft fuselage cell may be tested on the
ground by means of three switches, two in the
left wheel well and one in the right wheel well.

Shut-off Valve
15 The fuel shut-off valve, located upstream
of the filter, is controlled through the engine
master switch,

Engine Fuel Stopcock

16 The engine fuel stopcock is controlled by
the throttle control. Movement of the throttle
control lever from OFF to IDLE opens the
stopcock.

Drop Tank Pressure Shut-off Valve

17 A drop tank pressure shut-off valve is
located on the left aft console. (See figures
1-8, 1-9 and 1-10.) When the valve is turned
ON, bothdroptanksarepressurized byair from
the engine compressor section. Since there is
no quantity gauge to show when the drop tanks
are empty, the pressure shut-off valve should
beONatall times inflight, when the drop tanks
areinstalled, to ensurethatall fuel in the drop
tanks is used.

Drop Tank Release

18 The drop tanks may be released simultan-
eously by means of the normal bomb release
system or both tanks can be jettisoned simul-
taneously by operation of the bomb-rocket-tank
salvo switch. Onaircraft 19301 and subsequent
the emergency jettison handle may be used to
release both tanks simultaneously.

Fuel Filter De-ice Button

19 The fuel filter de-ice button, located
adjacent to the filter de-icer warning light, is
depressed to start the electric pump and open a
shut-off valve to allow alcohol to be pumped to
the low pressure fuel filter. The de-ice button
mustbe held into operate the pump and hold the
shut-off valve open until the filter is de-iced,
which is indicated by warning light going out.
Do not operate for more than 15 seconds at a
time.

OIL SYSTEM
General
20 Lubrication is provided by a pressure-

type oil system with scavenge pump return to
the oil tank located at the forward right side of
the engine.

21 0Qil Specification: MIL-O-6081A, Grade
1005 for all weather conditions.

Qil Pressure and Oil Temperature Indicators
22 Anelectric oil pressure indicator and an
oil temperature indicator, the latter installed
on aircraft 19102 to 19121, 19123 to 19140
only, are located on the instrument panel. For
desired readings, refer to Part 4.

HYDRAULIC SYSTEMS

General

23 The aircraftis equipped with four separ-
ate hydraulic systems, a utility hydraulic
system, anemergency utility hydraulic system,
a normal flight control hydraulic system, and
an alternate flight control hydraulic system,
(see figures 1-15 and 1-16). These systems
are of the closed-centre, constant-pressure
type. The normal flight control hydraulic sys-
tem supplies hydraulic power for operation of
the ailerons and the controllable horizontal
tail.

Utility Hydraulic System

24 The utility hydraulic system is a constant-
pressure system incorporating a wvariable-
output pump. An accumulator for pressure
storage is provided for the operation of the
speed brakes only. The system supplies power
for operation of landing gear, speed brakes,
nose wheel steering, and wheel brake control
boost. Operating speed brakes and landing gear
on a constant-pressure-type system makes it
unnecessary to return controls to neutral after
each operation, The neutral position provided
for each control should be used, however, as
this will isolate the individual systems from the
pressure supply and prevent loss of fluid in
case of a damaged line.

Emergency Utility Hydraulic System

25 Onaircraft 19102 to 19452 inclusive, the
emergency utility hydraulic system consists
ofa reservoir, ‘selector valve and hand pump.
The system provides a means of supplying
pressure to the utility system with a hand-pump
located on the right side of the cockpit. On
aircraft 19453 and subsequent, the hand-pump
and reservoir are replaced by a hydraulic
accumulator.
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L.H. circuit breaker panel.

Ammunition heat emergency shut-off.

Cockpit air outlet.

Windshield de-ice control.

Canopy de-frost control and floodlight
control rheostat.

Rocket release indicator.

Rocket re-set knob.

Alternate bracket for instrument flood-
light.

Speed brake control switch.

A-1CM sight gyro caging button.

Microphone button.

Emergency fuel switch.

Emergency fuel switch decal.

Longitudinal trim switch (alternate) .

Canopy switch.

Parking brake handle.

Landing gear control handle.

18
19
20
21
22
23
24
25

26
27
28
29
30
31
32

33
34

L.H. Forward console.

Oxygen regulator.

Magnetic compass correction card.

Speed brake emergency control.

Flap control lever.

Throttle friction wheel.

Throttle.

Power control switch (flight control
hydraulic systems).

Rudder trim switch.

Lateral trim switch (alternate).

Cockpit air temperature control rheostat.

Cockpit pressure control lever.

Air outlet selector control.

Cockpit air temperature control switch.

Ammunition compartment overheat
warning light.

Drop tank pressure shut-off valve,

Anti-G suit valve,

Figure 1-8 Cockpit-Left Side (Aircraft 19102 to 19121, 19123 to 19140)
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Auxiliary console light.

Cabin conditioned air outlet.
Windshield de-ice control.
Auxiliary canopy de-frost control.
Floodlight control rheostat.
Rocket setting indicator.

Rocket projector release control.
Speed rate control switch,
A-1CM sight gyro caging button.

Alternate instrument floodlight position.

Emergency fuel switch.

Longitudinal trim switch (alternate).

Figure 1-9 Cockpit-L
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L.H. circuit breaker panel. 16 Emergency speed brake control.
Ammunition heat emergency shut-off. 17 Microphone button.

Cabin pressure control lever. 18 Throttle.

tch (flight control

systems).
im switch (alternate).
Rudder trim switch.

e control.

24 Cockpit temperature switch.

25 Air outlet selector control.

26 Ammunition compartment heat
warning light.

27 Drop tank pressure shut-off valve.

28 Anti-G suit valve.

eft Side (Aircraft 19122,
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] .. H. circuit breaker panel, 21 Landing pear control handle.
2 Ammunition heat emergency shut-off, 2 Emergency manual jettison handle,
3 Windshield de-ice overheat warning light, 3 Bomb, rockets, tank salvo switch.
4 Auxiliary console light. 24 Oxygen regulator,
5 Cockpit air outlet. 25 Magnetic compass correction card,
6 Windshield de-ice control. 26 Emergency speed brake control.
7 Speed brake control switch. 27 Flap control lever,
8 Instrument floodlight socket, 28 Throttle friction wheel,
9 Rocket projector release control indicator. 29 Throttle.
10 Rocket projector release control. 30 Hydraulic change-over reset switch,
11 A-ICM sight gyro caging button. 31 Longitudinal trim switch,
12 Microphone button, 32 Rudder trim switch,
13 Emergency fuel switch. 33 Lateral trim switch.
14 Emergency fuel switch decal. 34 Pressure differential switch.
15 Canopy switch. 35 Air selector and temperature control.
16 Tow tarcet jettison switch. 36 Cockpit air temperature control rheostat.
17 Pitot heater switch. 37 Cockpit air temperature control switch. \ ¥
18 Landine cear position indicator. 38 Ammunition compartment overheat
19 I..H. forward console. warning light.
20 Lan:dine and taxi lichts control switch. 39 Drop tank pressure shut-off valve,
Figure 1-10 Cockpit-Left Side (Aircraft 19453 and Subsequent)
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Circuit breaker panel.

Extension light.

Extension light switch.
Instrument panel light control.
Range sweep control.

IFF radar control panel.

Radio compass control panel.
Air outlet valve.

Instrument panel flood light.
Radio frequency control.

VHF radio control panel.

Right forward circuit breaker panel.
Emergency hydraulic hand pump.
Right forward console.

Magnetic compass light switch.
Magnetic compass.

Figure 1-11 Cockpit-Right Side (Aircraft 19102 to 19121,

RESTRICTED

PART 1

19123 to 19140)



PART 1 RESTRICTED
EO 05-5C-1

R.H. circuit breaker panel.
Extension light.
Liquidensitometer switch,
Extension light switch.
Instrument ring lights rheostat.
IFF radar control panel.
Radio compass control panel.
Auxiliary floodlight.
VHF radio control panel.

0 Auxiliary console light.

1
2
3
4
5
6
7

-0 0

Figure 1-12 Cockpit-Right Side (Aircraft 19122, 19141 to 19200)
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1 Magnetic compass. 9 Instrument panel lights dimmer control.
2 Magnetic compass light switch. 10 Extension light.
3 Right forward console, 11 Right circuit breaker panel.
ak 4 VHF radio control panel. 12 Liquidensitometer switch.
5 Auxiliary panel light. 13 Radio compass control panel,
6  Auxiliary console light, 14 Radio frequency card,
7 GBR sight test plug. 15 Hydraulic emergency hand pump.
8 IFF radar control panel, 16 Landing gear emergency instructions.

Figure 1-13 Cockpit-Right Side (Aircraft 19201 to 19452)
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Manual hydraulic change-over handle.

1

2 Magnetic compass.

3 Right forward console.

4 VHF radio panel.

5 Auxiliary instrument floodlight.
& Radio panel light.

7 Radio compass control panel.

8 Light support socket.

9 GBR sight test plup.

10
11
12
13
14
15
16

17

Instrument primary light control rheostat.

IFF radar control panel.

Instrument auxiliary light control rheostat.

Cockpit lights rheostat panel.

Console and panel light control panel.

Extension light.

Three phase inverters circuit breaker
panel.

Right circuit breaker panel.

Figure 1-14 Cockpit-Right Side (Aircraft 19453 and Subsequent)
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Figure 1-15 Utility Hydraulic System
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FLIGHT CONTROL FLIGHT CONTROL
SYSTEM EMERGENCY SYSTEM NORMAL
RESERVOIR RESERVOIR
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L HANDLE®
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Figure 1-16 Flight Control Hydraulic System
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Hydraulic Emergency Selector Valve

26 The hydraulic emergency selector valve
isinstalled onaircraft 19102 to 19452 inclusive,
and is located at the bottom of the centre ped-
estal, (see figure 1-17). With the valve at
NOSE GEAR position, the hand-pump can be
used to supply pressure to extend and latch the
nose gear, At GND TEST position, the hand-
pump can be used to supply pressure to the
entire utility system, and must be used on the
ground only. The third position is OFF, which
is the normal flight position. On aircraft 19453
and subsequent, the hand-pump has been re-
moved and pressure is supplied from an acc-
umulator.

Hydraulic Pressure Gauge and Pressure
Gauge Selector Switch

27 A three-position toggle switch marked
UTILITY, NORMAL (flight control) and EMERG
(flight control), selects pressure gauge read-
ings for the corresponding systems, For
ordinary flight conditions the switch should be
kept at NORMAL. Both switch and gauge are
located on the main instrument panel,

Normal Flight Control Hydraulic System

28 The flight control normal hydraulic sys-
tem (see figure 1-16), supplied by an engine-
driven pump, operates the ailerons and the
controllable horizontal tail.

Alternate Flight Control Hydraulic System

29 The alternate flight control hydraulic
system is supplied by an electrically-driven
hydraulic pump connected to the aircraft battery
bus and is automatically engaged when external
power is applied for starting. The alternate

HYDRAULIC EMERGENCY
SELECTOR VALVE

LANDING GEAR
EMERGENCY RELEASE

CANOPY DECLUTCH HANDLE

Figure 1-17 Lower Centre Pedestal

hydraulic system is incorporated into the ail-
eron and controllable horizontal tail control
system in such a way that in the event of a
loss of pressure in the normal system, the
independent alternate systems, operating from
a separate reservoir, will automatically be
engaged. No single hydraulic failure can cause
failure of both systems, as the normal and
alternate systems are independent. The alter-
nate system may be manually selected by the
flight control switch and, by the emergency
override handle.

NOTE

Because ot the lower output of the alter-
nate pump, control movements should be
heldto a minimum to avoid the possibil-
ity of exhausting hydraulic accumulator
pressure supply while operating on alter-
nate system,

Flight Control Switch (Flight Control
Hydraulic Systems)

30 A three-position flight control switch on
the left console provides a means of manually
changing from the normalto the alternate flight
control hydraulic system. With the switch in
the NORMAL position (engine running), the
normal system supplies pressure to the flight
controls, and the alternate system will cut in
automatically should the normal system fail.
With switchin the EMERGENCY ON position on
aircraft 19102 to 19452, and on aircraft
19453 and subsequent in the ALTERNATE ON
position, the normal system pressure is by-
passed through the hydraulic by-pass valve,
and the alternate system supplies pressure to
the flight controls. The RESET position de-
energizes the normal system by-pass valve and
the alternate system shut-off valve, allowing
them to return to the normal position (normal
system operating). This position of the flight
control switchmustbe used whenever a switch-
over from alternate to normal system is de-
sired. Onaircraft 19102 to 19200, pressure in
the normal systemis zero when the emergency
or alternate system It is therefore
necessary to hold the flight control switch at
RESET until the pressure in the normal sys-
tem has built up to 1000 psi to ensure a switch
over to the normal system. When the engine
is not operating, the alternate system can be
checked with an external source of power. To
check transfer of the normal system to the
alternate system and operation of the by-pass

is on.
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Figure 1-18 (Sheet 1 of 2) Electrical Power Distribution
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SINGLE-PHASE COCKPIT TEMP CONTROL SYSTEM 4} A\IRCRAFT 19201 AND SUBSEQUENT
(RADAR) INVERTER A-1CM SIGHT (5} ARCRAFT 19102 TO 19120 INCLUSIVE
D IFF RADAR (B) AIRCRAFT 19109 TO 19114 AND 191 \-l TO 19140
-—D- (P — — FUEL FLOWMETER AND TOTALIZER | () \IRCRAFT 19450 AND SUBSEQUE
(§) AMIRCRAFT 19501 AND SUBSEQUEN
MAIN
THREE-PHASE (INST)
INVERTER
O__m_@_______ NORMAL P O e
.../
INST POWER sw ALTERNATE ATTITUDE GYRO
THREE-PHASE (INST) SUAVED GYNO
INVERTER MAGNETIC COMPASS
—_]) - —_——— N i i —_—————— - — ——
O--a @— FUEL, OIL, AND
HYD PRESSURE
GAUGES
IN CASE MAIN THREE-PHASE (INST) INVERTER FAILS, UNITS NORMALLY POWERED BY THE MAIN THREE-PHASE (INST) INVERTER
ARE TRANSFERRED TO THE ALTERNATE THREE-PHASE (INST) INVERTER BY TURNING INSTRUMENT POWER SWITCH TO “ALT.”
Figure 1-18 (Sheet 2 of 2) Electrical Power Distribution
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valve, the engine must be running.

NOTE

This switch is marked POWER CON-
TROLS on aircraft 19102 to 19452, and
FLIGHT CONTROLS on aircraft 19453
and subsequent.

Emergency Override Handle

31 The emergency override handle, re-
cessed in the inboard face of the right forward
console, permits the alternate flight control
hydraulic system to be engaged should the
electric transfer system fail. The altnerate
system will be in operationas long as the handle
isinthe extended position. If the handle is re-
turned to the normal position, the alternate
system will remain in operation until the flight
control switch is momentarily held at RESET
and then released to NORMAL,

Alternate-On Warning Light

32 The amber alternate-on warning light on
the instrument panel is illuminated whenever
the alternate flight control hydraulic system is
operating.

ELECTRICAL SYSTEM

D.C. Electrical Power System

33 Thed. c. power system (see figure 1-18)
is supplied by a 28-volt, 400-ampere engine-
driven generator. A 24-volt, 36-ampere-hour
storage battery serves as a standby. D.C.
power is distributed from three electrical
busses; battery, primary and secondary. The
battery bus is hot at all times so that the
essential equipment, powered by the battery,
is operable regardless of the position of the
battery-starter switch. The primary bus is
energized by the battery bus when the battery-
switchis at BATTERY position, or is energized
directly when the generator is functioning or an
external power supply is used. The secondary
bus, whichreceives power through the primary
bus, is energized only when the generator is
operating or an external power source is con-
nected to the number 1 receptacle.

A.C. Electrical Power System

34 On aircraft 19102 to 19452 inclusive,
power is supplied by a single-phase in-
verter, combined with a phase adapter, and a
standby three-phase inverter, (see figure
1-18). The single-phase inverter, whichserves
as the normal source of a.c. power is ener-

a.c.

gized by the primary bus. This inverter furn-
ishes single -phase a. c. power tothe sight, IFF
radar, fuel flowmeter and totalizer. The phase
adapter transforms a portion of the single-
phase inverter output to three-phase for power-
ing the artificial horizon, the gryo magnetic
compass, and the fuel, oil and hydraulic pres-
sure indicating systems. If the generator fails,
the single-phase inverter becomes inoperative
and the three-phase instruments normally
powered by the single-phase and phase adapter
system are automatically transferred to the
alternate three-phase inverter. Other units re-
quiring single-phase power will be inoperative.
The alternate three-phase inverter, energizcd
by the primary bus, operates only in case of
single-phase inverter failure and the transfer
to the three-phase inverter must be accom-
plished by switching the instrument power
switch from NORMAL to ALTERNATE, This
switch is also used if the automatic transfer
does not function when the generator fails.
Warning lights indicate generator or inverter
failure.

35 On aircraft 19453 and subsequent, a
three-phase inverter powered from the primary
bus replaces the phase adapter and operates
the same equipment. The single-phase inverter
supplies power to the sight, radar, flowmeter
and air conditioning control system. Should
the mainthree-phase inverter fail, the alternate
three-phase inverter is engaged by switching
the instrument power switch from NORMAL to
ALTERNATE. Instruments normally powered
by the main three-phase inverter are then
transferred to the alternate three-phase in-
verter. Notransfer system is provided for the
single-phase inverter. Lights indicate when the
generator or individual inverters fail.

Battery-Starter Switch

36 The battery-starter switch is located on
the right forward console. This three-position
switchmay be selected to maintained positions
of BATTERY and OFF and may be selected
against spring-loading to the STARTER pos-
ition.

Electrical System Indicators

37 A voltmeter and a generator load indic-
ator (loadmeter) are installed on the instrument
panel. The veoltmeter provides a direct indic-
ation of the system voltage. The load indicator
is marked LOAD and indicates the percentage of
the total generator capacity being used.
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Inverter Warning Light

38 Failure of any inverter is indicated by
illumination of anamber inverter warning light,
located on the instrument panel. On aircraft
19453 and subsequent, three inverter failure
warning lights are set horizontally along the
upper left edge of the instrument panel. An
amber light illuminates when the main radar
(single-phase) inverter fails. Another amber
light indicates loss of the main instrument
(three-phase) inverter, at which time the
alternate three-phase inverter should be select-
ed. When both instrument inverters (main and
alternate three-phase) fail, the red warning
lightis illuminated. All lights are of the push-
to-test type.

Generator Switch

39 A generator control switch, located on
the engine control panel on the right console,
is held by a guard in its normal ON position.
This switch has three positions, ON, OFF, and
RESET. '

Generator - Off Warning Light

40 In case of generator failure, or when
generator output falls below that required to
close the reverse-current relay, a generator
warning light, located on the instrument panel,
illuminates. This indicates that all equipment
powered by the secondary bus is inoperative,
and that all non-essential electrical equipment
should be turned off,as the electrical system
is operating solely on the battery.

Overvoltage Warning Light

41 Overvoltage protection is provided by
means of an overvoltage relay, a generator
field control relay, and on aircraft 19102 to
19121, 19123 to 19140 an overvoltage warning
light. If generator voltage exceeds 31 volts,
the overvoltage relay will electrically trip the
generator field control relay, disconnecting the
generator from the system and illuminating
the overvoltage warning light on those aircraft
so equipped. The generator field control relay
may be reset, placing the generator back into
the electrical system, by holding the generator
control switch at RESET until the overvoltage
warning light goes out. The switch is then
placed in the ON position.

Voltage Regulator

42 The voltage regulator is preset on the
ground, but in an emergency may be adjusted
inflight by means of a guarded rheostat mount-

ed on the engine control panel, on the right
console. With engine rpm above 45%, volt-
meter readings should be 28 £ 0.5 volts. On
aircraft 19201 and subsequent, the voltage
regulator rheostat on the engine control panel
is deleted.

Circuit Breakers

43 Most of the d.c. electrical circuits are
protected by push-to-reset circuit breakers,
or circuit breaker switches. Panels mounting
the circuit breakers are located on each side
of the cockpit with an additional one located
in the nose. All a.c. circuits are protected
by fuses which are not replaceable in flight.

External Power Receptacles

44 Two external power receptacles are loc-
ated on the left side of the fuselage, above and
aft of the trailing edge of the wing. The exter-
nal power source must be connected to the
number 1 receptacle to make power available
to both busses. If the number 2 receptacle is
connected alone, power is supplied only to the
primarybus. Both external power receptacles
must be connected for engine starting.

WHEEL BRAKES

General

45 The power boost wheel brakes are oper-
atedby toe action on the rudder pedals. Brake
pressure is supplied from brake master cylin-
ders supplemented by power boost from the
utility hydraulic system. However, in the event
that no pressure is available from the utility
hydraulic system, the brakes function through
action of the brake master cylinders when toe
pressure is applied to the rudder pedals.

Parking Brake Control

46 The parking brake handle is located on
the left side of the cockpit, above and outboard
of the landing gear control. Parking brakes
are set by pressing hard on the toe brakes,
pulling the parking brake handle all the way out,
releasing toe brake pressure and then releasing
the parking brake handle. Parking brakes are
released by exerting pressure onthe toe brakes.
If brakes do not release easily, the toe brakes
should be pressed hard and the parking brake
handle pushed all the way in.

SURFACE CONTROLS
Surface Control Operation
47 To reduce control stick forces in flight,
the ailerons and horizontal tailplanes are oper-
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ated by the surface control hydraulic power
system. Control cables run from the stick to
hydraulic controlvalves at the ailerons. Oper-
ation of the stick for aileron control causes the
control cables to actuate the hydraulic valves,
which allow hydraulic fluid under pressure
to enter the operating struts for either up or
down aileron motion. Control cables also run
fromthe sticktoa control valve in the hydraulic
actuating strut at the tailplane. Operation of
the stick for tailplane movement allows hy-
draulic fluid to enter the strut for either up or
down movement of the tailplane. Should the
surface control power system fail or lose
pressure, an emergency circuit will automat-
ically come into action and power the surface
controls. Since the operating struts are irr-
eversible, control surface attitude cannot
change except in response to stick movement.
In the event of a failure in the linkage between,
the control stick and the artificial feel bungee,
the horizontal stabilizer can be controlled
through approximately half its maximum range
by the use of trim. The rudder is cable oper-
atedand is provided with an electrically oper-
ated tab.

Artificial Feel System

48 Becausenofeel of air loads can be trans-
mitted through the irreversible hydraulic con-
trol system, no conventional stick feel is pre-
sent. To supplyusual stick feel under all flight
conditions, an artificial feel system is in-
stalled. Normal stick forces resulting from G
loads are provided through a bobweight. Con-
trol surface air loads are simulated by bungees
connected into the control system. The bungees
apply loads tothe stick in proportion to the de-
gree of stick deflection from the neutral pos-
ition. To trim the aircraft, the neutral position
of the stick is changed by means of the normal
or alternate trim switch, and the bungees are
repositioned correspondingly to maintain stick
feel.

NOTE

In the rare possibility of failure of the
artificial feel system, while the stick
forces would be reduced to practically
nil, the aircraft is still completely con-
trollable. Great care must be exercised
not to over-control.

Control Stick
49 The control stick grip mounts the follow-

ing controls; radar target selector button
(radar out button), lateral and longitudinal nor-
mal trim switch, bomb and rocket release
switch, nose wheel steering engaging switch
and gun trigger switch. (See figure 1-19.)

Rudder Pedals

50 Pedal adjustmentis conventional and ex-
act alignment is facilitated by position indic-
ating wheels on the outboard side of each ped-
al. When the visible dial numbers correspond,
the pedals are adjusted evenly.

Controllable Horizontal Tail

51 The elevators and the horizontal stabil-
izer are controlled and operated as one unit,
known as the controllable horizontal tail. The
portion of this unit usually known as the hor-
izontal stabilizer is pivoted at the aft edge so
that the leading edge can be moved up or down

Figure 1-19 Stick Grip
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throughnormal control stick action. The elev-
ator portion of the unit is operated at the same
time through mechanical linkage to the stabil-
izer section, and moves in definite proportion
to movement of the stabilizer, Elevator travel
is somewhat greater than that of the stabilizer,
The controllable horizontal tail can be trimmed
through use of either a normal or an alternate
trim switch.

Normal Trim Switch

52 Normal trim of the horizontal tail or of
the ailerons is provided through a five-position
knurled switch on top of the control stick grip
(figure 1-19). This switch is spring-loaded to
centre off position. When the lateral alternate
trim switchis at NORMAL and the longitudinal
alternate trim switch is at NORMAL GRIP
CONT, holding the normal trim switch to either
side causes the corresponding wing to be
trimmed down. When the longitudinal alternate
trim switch is at NORMAL GRIP CONT, hold-
ing the normal trim switch forward trims the
nose down, while holding it aft trims the nose
up. When the switch is released, it automat-
ically returns to the centre off position and
trim action stops.

NOTE

The elevator and aileron trim switch in-
stalled in type B-8 control stick grips is
designed to return to the neutral position
automatically when thumb pressure is
released after actuating the switch, Ex-
perience shows that this switch has a
tendency to remain in the actuated pos-
ition, which causes an overtrim con-
dition. To preclude such a possibility,
and pending the acceptance and avail-
ability of the type B-9 stick grip, the trim
switch should be returned to the neutral
position by applying thumb pressure in
the opposite direction after each actuation
of the trim switch.

Longitudinal Alternate Trim Switch

53 A four-position switch on the left side
of the cockpit provides an alternate trim cir-
cuit for the horizontal tail. Operation of this
switch accomplishes longitudinal trim at the
same speed obtained through use of the normal
trim control. The longitudinal alternate trim
switch is usually kept at NORMAL GRIP CONT
which allows the normal trim switch to be used
for trimming. Holding the longitudinal alter-

nate trim switch at NOSE UP or NOSE DOWN
disconnects the normal trim circuits for the
ailerons and stabilizer, and trims the aircraft
accordingly through the alternate trim system.
The switch is spring-loaded from NOSE UP or
NOSE DOWN to OFF and is guarded in the
NORMAL GRIP CONT position. When the
switchis at OFF, both of the normal trim cir-
cuits, as well as the alternate longitudinal
trim are inoperative.

Lateral Alternate Trim Switch

54 A four-position switch on the left aft
console provides an alternate means of lateral
trim. Ordinarily this switch is kept at NOR -
MAL. Holding the switch at either LEFT or
RIGHT will trim the corresponding wing down
and willdisconnect the normal ailerontrim cir-
cuit, The switch is spring-loaded from LEFT
or RIGHT to OFF. Both the normal and alter-
nate lateral trim circuits are inoperative when
the alternate lateral trim switch is off.

Rudder Trim Switch
55 A switch on the aft left console controls
the electrically-actuated rudder trim tab. The
switch is held to LEFT or RIGHT for corres-
ponding rudder trim.

Take-off Trim Position Indicator Light

56 An amber light on the instrument panel
is provided to indicate take-off trim position
for ailerons, horizontal tail, and rudder, The
light will illuminate whenever any one of these
controls is trimmed to take-off position, and
will go out when the trim switch is released.
It will illuminate again when the next control
is trimmed for take-off, etc.

57 Onaircraft 19102 to 19654 inclusive, the
take-off position indicator light is illuminated
for a small range of longitudinal trim so that
atthe forward or nose heavy end of the range,
the stick forces necessary for take-off are
approximately one-third greater than at the aft
end of the range. To ensure minimum stick
forces on take-off, set the longitudinal trim
by runningit fully forward, then fully aft, then
forward until the take-off position indicator
light illuminates.

58 On aircraft 19655 and subsequent the
horizontal tail trim should be in the fully aft
position for take-off. The indicator light will
come on indicating this is the correct take-off
trim position. Less pull force on the control
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stick will be required in these aircraft to
become airborne. Soon after becoming air-
borne, continuous forward trim will be desir-
able while accelerating to the best climbing
speed, because the rate of horizontal tail trim
is considerably slower than on previous air-
craft. Theforward travel of the horizontal tail
trim has been increased so that less stick
forceis required to hold the aircraft in a sus-
tained dive. Regardless of the trim position
only average strength will be required to over-
come any stick forces encountered.

Wing Slats

59 Wing slats are fitted along the full length
of the leading edge of each wing on aircraft
prior toandincluding 19800. These slats open
and close automatically with variations in air-
speed. At speeds below approximately 180 knots
they open and smooth the airflow over the
wing, thereby increasing stability and lift.
Higher speeds will close them. Up to approx-
imately .65 Mach number, an increase in G
may open the slats. At higher Mach numbers,
they will not open at any value of G.

Wing Flaps

60 Electrically-operated, slotted-type flaps
extend from the aileron to the fuselage on each
wing panel, Each flap is actuated through an
individual electric motor and electric circuit.
The flaps are mechanically interconnected so
that if one actuating motor or one circuit fails,
the corresponding flap will still be actuated
through mechanical linkage with the opposite
flap, This mechanical interlinkage also pre-
vents individual or uneven flap operation. A
clutch, or brake arrangement, on each actuat-
ing motor prevents air loads from moving the
flaps. No emergency system is provided, as
there is enough protection present in the nor-
mal system through the mechanical linkage,
the individual electric motors and the individual
circuits.

Wing Flap Control Lever

61 The wing flap control lever, inboard of
the throttle on the left console, moves on a
quadrant marked UP, HOLD, and DOWN. To
move the flaps to the full up or the full down
position, the flap lever is placed at UP or
DOWN, and then returned to HOLD. For inter-
mediate flap positions in flight, the lever is
heldat UP or DOWN, and then moved to HOLD
when the desired flap effect is obtained. There
is no flap position indicator. A red line is

painted on the leading edge of the flap, which,
whenit becomes visible, indicates flap take-off
position,

Rudder Control Lock

62 A rudder control lock is permanently in-
stalled beneath the centre of the instrument
panel, When the handle is pulled aft, a rudder
cable lock is set to engage when the rudder
pedals are neutralized. The nose wheel steer-
ing cable is locked at the. same time. The other
surfaces, being hydraulically operated, are
irreversible and do not require a lock.

Speed Brakes

63 Hydraulically operated speed brakes are
located on each side of the rear fuselage. An
hydraulic accumulator is provided to supply
hydraulic pressure for one complete cycle of
speed brakes in event of utility hydraulic
system failure. Emergency control to close
the speed brakes is also provided.

Speed Brake Switch

64 A serrated rotary switch on top of the
throttle controls the speed brake hydraulic con-
trolvalve. The switch has three fixed positions;
IN, OUT and a neutral position which is indic-
ated by a white mark on the switch guide. After
the brakes have been opened or closed, the
switch should be returned to neutral. An acc-
umulator stores energy for emergency opening

of the brakes.
WARNING

Since the hydraulic lines to the speed
brake actuating cylinders are routed near
the engine it is extremely important that
the speed brake switch be kept in the
neutral position to minimize the fire
hazard should a line be damaged.

Emergency Speed Brake Control

65 To provide a means of closing the speed
brakes when normal operation fails, an emer-
gency speed brake control is installed just out-
board of the throttle lever. Normally, the con-
trolis safety-wired at its aft NORMAL position,
Whenpushed forward to the EMERG. CLOSED
position, the control mechanically opens a dump
valve, relieving hydraulic pressure from the
speed brake actuating cylinders. Air loads will
thenclose the brakes. No emergency means of
opening the brakes is provided once the acc-
umulator is exhausted.
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LANDING GEAR

General
66 The landing gear and wheel fairing doors
are hydraulically actuated and electrically

controlled and sequenced. A removable ground
safety lock may be inserted in the nose gear
assembly to prevent inadvertent retraction on
the ground. No ground safety locks are provided
for the main gear, as the weight of the aircraft
on the main gear prevents accidental retract-
ion.

Normal Landing Gear Control

67 A landing gear control handle at the left
side of the instrument panel electrically con-
trols the landing gear and door hydraulic sel-
ector valves. The control handle has three
positions: UP, COMBAT, (neutral) and DOWN.

LANDING GEAR
CONTROL UP
INDICATOR

- Al
GEAR POSITION .
INDICATOR LIGHTS 3

] o e

GEAR UNSAFE
WARNING LIGHT

OXYGEN
CYL
PRESSURE

Figure 1-20 Left Forward Console
(Aircraft 19102 to 19452)

Revised 19 Mar 54

Onaircraft 19453 and subsequent the COMBAT
position has been eliminated. When the gear is
down and locked and the weight of the aircraft
isonthe gear, a ground safety switch prevents
retraction if the gear handle is inadvertently
moved to UP. The fairing doors are not con-
trolled by this switch and will follow their nor-
mal sequence, opening when the gear control
is moved to UP, thereby providing warning to
the ground crew that the gear control is in the
wrong position for ground operation.

Landing Gear Handle Up Indicator Light

68 On aircraft 19102 to 19452 inclusive,
an amber light, located on the left forward
console (see figures 1-20 and 1-21) illuminates
whenever the gear handle is in the UP position,
asareminder that the handle should be returned

OX YGEN INDICATOR
LIGHT. (ON AIRCRAFT
19501 AND SUBSEQUENT
ONLY)

=

Figure 1-21 Left Forward Console
(Aircraft 19453 and subsequent)

RESTRICTED 27



PART 1

RESTRICTED

EO 05-5C-1

to COMPAT. The gear-up indicator lamp can
be turne | to dim the light when desired.

Landing Gear Emergency Up Control

69 If it is necessary to collapse the gear in
in emergency, the landing gear ground safety
switch can be overridden by use of a guarded
EMERG. UP push button switch located above
the gear control handle. When the gear control
is at UP and the emergency-up button is de-
pressed, the ground safety switch is by-passed
and the gear is retracted hydraulically in the
normal manner, except that the fairing doors
may not have sufficient time to fully open. On
aircraft 19102 to 19121, and 19123 to 19140,
the battery-starter switchmustbe at BATTERY
tomake the emergency-up button effective when
the generator is not operating. On aircraft
19122, 19141 and subsequent, the emergency-
up button is effective regardless of battery-
starter switch position.

Landing Gear Emergency Release

70 When the landing gear emergency release
atthe bottom of the centre pedestal is pulled all
the way outand held for at least 11 seconds, the
main gear and all the fairing doors are mech-
anically unlocked and the gear and door hy-
draulic selector valves are positioned to lower
the gear. If the electrical control system has
failed, the gear will lower under pressure from
the main hydraulic system. If the hydraulic
systemhas failed, the main gear will fall free
when the emergency release is pulled, but the
nose gear up-lock must be released and the
nose gear forced into the down latched position
by placing the emergency hydraulic selector at
NOSE GEAR and supplying pressure with the
hand pump. On aircraft 19453 and subsequent,
the hand pumpis eliminated and power to lower
the nose gear is provided by a hydraulic acc-
umulator.

NOTE

On aircraft 19453 and subsequent, the
nose gear cannot be retracted in flight
when the emergency nose gear lowering
system has been used, since the emer-
gency lowering valve must be re set on
the ground.

Landing Gear Position Indicators
71 Onaircraft 19102 to 19452, landing gear
positionindicator lights are located on the left
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forward console. Three green lights, one for
each gear, and one red light, connected to all
three gears, provide a visual indication of gear
position. Each green light illuminates when its
respective gear is down and locked and is ex-
tinguished, together with the red light, when
its respective gear is up and locked and the
throttle control is forward beyond minimum
cruising power. The red light illuminates when
in any position other than down and locked, or
up and locked, or if the gear is up and locked
and the throttle control is retarded below min-
imum cruising rpm; or if the gear is up and
locked and any gear door is not completely
closed.

72 On aircraft 19453 and subsequent, the
position of the landing gear is shown by three
indicators on the left forward console. One
indicator is provided for each gear and will
display parallel red and yellow diagonal lines if
its respective gear is in an unlocked condition.
Diagonal lines also appear when battery-starter
switchis notat BATTERY or when primary bus
is not energized.

73 The word UP appears if the gear is up-
and-locked, and a miniature wheel shows when
the gear is down-and-locked, A red light with-
inthe wheel portion of the landing gear control
handle illuminates when any gear is in any un-
locked position. It is also illuminated if the
gear is up-and-locked when the throttle is re-
tarded below minimum cruising rpm, or if the
gear isup-and-locked and any gear door is not
completely closed. The handle light can be
checked by pressing the warning horn cut-out
button with the throttle retracted.

Landing Gear Warning Horn

74 A warning horn in the cockpit sounds, if
the gear is not down-and-locked, when the
throttle is retarded below cruising power. A
horn cut-out button is located on the forward
left console.

Nose Wheel Steering

75 Nose wheel steering is electrically en-
gaged, hydraulically powered, and controlled
by the rudder pedals. Steering is accomplished
bydepressinga switchon the control stick grip
and then operating the rudder pedals to control
a hydraulically operated nose wheel steering
unit, This unit permits the wheel to be turned
approximately 21 degrees each side of centre
by pressure on the respective rudder pedal,.
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Whennot enggged for steering, the unit serves
as a hydrzulic shimmy damper. A safety
switch, mounted on the nose wheel strut
torque link, prevents engagement of the steer-
ing unit whenever the weight of the aircraft is
off the nose gear.

Nose Wheel Towing Release Pin

76 The nose wheel towing release pin is loc-
ated on the left side of the nose gear strut,
just above the wheel fork. For towing the air-
craft, the pin is disengaged. This allows the
wheel to swivel by disconnecting the steering
damper unit. Before flight, make sure the
safety cap is on. This will ensure that the pin
is engaged,

Nose Wheel Steering Switch

717 The push-buttontype nose wheel steering
switch on the control stick grip actuates a shut-
off valve to supply hydraulic pressure to the
nose gear steering unit. To engage the steer-
ing unit, the switch must be depressed and
the rudder pedals synchronized with the nose
wheel. The steering unit will not engage if the
nose wheel is more than 21 degrees either
side of centre.

POWER PLANT CONTROL SYSTEM

Main Fuel Control System

78 The main fuel control system incorpor-
ates an engine-driven constant-output fuel
pump, afuel control valve and a fuel flow reg-
ulator. Engine rpm selected by throttle setting
is maintained by action of the main fuel flow
regulator and the fuel control valve, regardless
of altitude or airspeed changes. The fuel flow
regulator controls the amount of fuel delivered
to the combustion chambers by operating the
fuel control valve, which by-passes any fuel
not required by the engine. Overspeed pro-
tectionis provided througha wide-range gover-
nor in the fuel flow regulator. Although the
governor section of the fuel flow regulator is
designed to produce constant engine rpm for a
given throttle setting, minimum idle rpm in-
creases with altitude. (See figure 1-22.) This
causes the first portion of throttle travel to be
less effective at higher altitudes.

Emergency Fuel Control System

79 A continuously operating emergency fuel
pump and an emergency fuel regulator act as
a standby for the main fuel control system.
This emergency system can be turned on or
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Figure 1-22 Main Fuel Regulator Characteristics
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off, or placed in a test position, by use of an
emergency fuel switch. The emergency fuel
system is controlled in the same manner as
the main fuel system through the mechanical
linkage to the throttle. Altitude changes are
compensated for in order to maintain rpm
selected by throttle setting, but there is no
overspeed protection. The emergency regul-
ator is set to give 99% rpm on a 38°C (100 F)
day, and will provide less than 99% rpm at
lower temperatures.

Exhaust Temperature Variation

80 Exhaust temperature of jet engine with
fixed area exhaust nozzle is affected by out-
side air temperature, altitude and airspeed,
Generally,with constant rpm, exhaust temper-
ature will increase with an increase in altitude
or outside air temperature, and will decrease
with an in airspeed. These three
factors can change singly or simultaneously,

increase

thus causing inconsistent exhaust temperatures
for any given rpm. Ordinarily, an increase in
exhaust temperature may be expected during
take-off. Astheaircraft becomes airborne and
picks up speed, the temperature will drop to
below that obtained at 100% rpm on the ground,
until medium or high altitudes are reached.
Above 35,000 feet, exhaust temperature will
increase with altitude until a reduction in rpm
raybenecessary to hold exhaust temperatures
withinthe limit. Any reduction in rpm for this
purpose will not result in thrust loss, but may
causea slightthrustincrease because of engine
characteristics.

NOTE

With engine rpm above approximately
98%, thrust is primarily determined by
exhaust temperature and not by enzine
rpm.

81 No actioncanbe taken in flight if exhaust
temperature is below the limit, although it
should be remembered that thrust decreases
with decrease in exhaust temperature during
operationat a constant engine rpm. To ensure
proper exhaust temperatures, the exhaust
nozzle area is adjustable on the ground by
installation of metal segments on the inside of
the nozzle.

Throttle Control Lever
82 The throttle control lever is located at
the left side of the cockpit. A stop is provided

onthe quadrant between the IDLE and OFF pos-
itions to prevent shutting off the fuel supply in-
advertently when retarding the throttle control
lever. Outboard movement of the lever (which
is spring-loaded inboard) allows the stop to be
by-passed when starting or stopping the engine,.
When the engine master switch is ON, initial
outboard of the lever from OFF
closes a microswitch which energizes the cir-

movement

cuits tothe booster pumps and the ignition sys-
tem. Subsequent movement of the lever to IDLE
opens the engine fuel stopcock. Further advan-

s
F TQ STOP

' -"?TARTE:‘ STARTER

Generator control switch.

Emergency ignition switch,

Exterior lights control switch.

Exterior lights dimmer switch.

Battery-start switch.

Stop starter button.

Master engine switch.

Voltage rheostat. (Aircraft 19102 to
19200 inclusive)

0 =] O bW

Figure 1-23 Right Forward Console
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cement of the throttle lever increases engine
rpm by changing the setting of the fuel flow
regulator. The grip on the throttle lever con-
tains the speed brake switch, the gun sight gyro
caging button, and the microphone button. Also
incorporated in the throttle lever grip is a
manual ranging control for the gun sight. Rot-
ation of the throttle lever handle about its
vertical axis will manually range the radar gun
sight.

Engine Master Switch

83 The guarded engine master switch, on
the right console (see figure 1-23) controls the
fuel shut-off valve and completes the elec-
trical circuits to the fuel booster pumps and to
the throttle lever actuated microswitch con-
trolling ignition (during starting only).

Ignition

84 Ignition is required only during the
starting procedure, since the mixture in the
combustion chambers will burn continuously
after once being ignited. Current for ignition is
supplied to the spark plugs when the engine
master and starter switches are on, and the
throttle lever is moved from the OFF position.
When the starter is subsequently disconnected
from the circuit (at approximately 23% rpm) the
ignition relay is de-energized.

Emergency Ignition Switch

85 An emergency ignition switch on the
engine control panel is used to supply ignition
for restarting the engine in flight. When the
emergency ignition switchis on, it connects the
battery to the ignition system when the throttle
lever is advanced from OFF and the battery
switch is ON. The switch should be left on only
until ignition occurs, as it creates a heavy
drain on the battery. If the switch is left on
for longer than 3 minutes or used too frequent-
ly, the ignition transformer will probably be
damaged.

Starter

86 A combination starter-generator unit is
provided for cranking the engine up to approx-
imately 23% rpm. An external 28.5 volt power
source capable of supplying 1500 amperes must
be used for starting, as the starter cannot be
powered by the aircraft battery. The battery-
starter switch on the engine control panel
operates the starter when held momentarily
at the STARTER position. A starter relay
continues to energize the starter until engine

speed reaches approximately 23% rpm at which
point the starter circuit is automatically dis-
connected.

Push to Stop Starter Button

87 A push to stop starter button, located
outboard of the battery starter switch on the
right forward console, can be used to de-
energize the starter if ignition fails or mal-
function occurs.

Emergency Fuel Switch

88 A three-position emergency fuel switch
is located above the throttle quadrant. When
this switch is ON, the emergency fuel system
isacting as a standby for the main system and
will supply fuel to the engine in case of main
system failure. When the switch is OFF the
emergency system is ineffective. When the
switchis held in the momentary TEST position
the main system is made inoperative and the
emergency system should automatically take
over with very little drop in rpm.

FLIGHT AND ENGINE INSTRUMENTS

General

89 The following flight instruments are pro-
vided: altimeter; turn and bank indicator; rate
of climb indicator; artificial horizon; direct-
ional gyro magnetic compass; airspeed indic-
ator; clock; accelerometer; machmeter; cabin
altimeter; radio compass indicator and a mag-
netic compass.

CAUTION

Care must be exercised when caging the
artificial horizontoprevent damaging the
mechanism.

90 The following engine instruments are
provided; oil temperature indicator on air-
craft 19102 to 19121, 19123 to 19140 only; oil
pressure indicator; tachometer indicator; fuel
quantity indicator; fuel flow indicator; exhaust
temperature indicator; ammeter (loadmeter);
fuel pressure indicator; voltmeter and a hy-
draulic pressure indicator.

LIGHTING EQUIPMENT
Navigation and Fuselage Lights
91 The aircraft is equipped with two fuselage
lights, one in the aft portion of the canopy and
the other on the bottom of the fuselage, and
navigation lights including one white and one
yellow tail light. These lights are controlled
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bya flasher switch and a dimmer switch, both
on the right forward console. The fuselage
lights are on steady regardless of whether the
flasher switch is in FLASH or STEADY. When
the flasher switch is in FLASH, the red and
green lights go on and off and the tail lights
alternate from white to yellow.

Landing Lights

92 Two retractable lights are located in the
fuselage nose just forward of the nose wheel
door. Thelights are controlled by two switches
onthe left forward console. The light extension
switchhas EXTEND, RETRATT and OFF pos-
itions. Bothlights are automatically turned off
when retracted, regardless of the position of
the landing and taxi light switch. The taxi
light alone is turned on when the landing and
taxilight switch is positioned at TAXI. Moving
the switch to LAND & TAKE-OFF turns on the
landing light and, whenthe nose wheel is on the
ground, also turns on the taxi light. On air-
craft 19453 and subsequent, the landing and
taxilights are controlled by one switch, located
on the left forward console., When switch is
at EXTEND, both lights illuminate and extend
to landing position. When the aircraft touches
the ground, the landing light goes out and re-
tracts, and the taxi light extends still further
to taxiing position.

Interior Lights

93 On aircraft 19102 to 19121, 19123 to
19140,instrument panel lighting is provided by
two fluorescent lamps, one on each side of the
cockpit. The intensity of eachlightis controlled
by a rheostatlocated just forward of the ventil-

atingair outlet on the related side of the cock-
pit. On aircraft 19122, 19141 and subsequent
the fluorescent lamps are replaced by two aux-
iliary instrumentlights. Two red console lights
one on each side of the cockpit and 20 ring-type
instrument light assemblies are added and
controlled by a rheostat on the right side wall.
On aircraft 19453 and subsequent, the lighting
control rheostats are located on a panel on
the right side wall of the cockpit.

Interior Extension Light

94 An extension light for general cockpit
illumination is provided. The controlling switch
is just forward of the light. On aircraft 19201
and subsequent, the switch is on the extension
light assembly.

Indirect Console Lighting

95 The right and left forward consoles and
the centre pedestal are illuminated indirectly.
Lightingis controlled by a panel light rheostat
located on the centre pedestal. On aircraft
19453 and subsequent, the control is located on
the right side wall in the cockpit.

COCKPIT EQUIPMENT

Canopy

96 The electrically-operated canopy may be
controlled from either inside or outside the air-
craft, The canopy actuator is directly powered
by the battery or by an external power source.
The battery-starter switch need not be at
BATTERY for canopy operation. Air loads
prevent the canopy from being opened at speeds
above 215 knots IAS, Emergency release of
the canopy in flight is accomplished by means

Figure 1-24 Canopy Ejection Gun
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of a remover gun which fires the canopy off
the aircraft, The canopy is fired by raising the
right handgrip on the seat in preparation for
seat ejection. When the canopy is ejected in
flight, it pulls a safety pin from the seat cata-
pult firing mechanism. This safety pin pre-
vents seat ejectionuntil after the canopy leaves
the aircraft. A ground safety pin on the canopy
ejection gun prevents the gun being fired accid-
entally while the aircraftis on the ground. (See
figure 1-24,) This safety pin must be removed
before flight and replaced after flight, Safety
pins with their red streamers are stowed in
the map case during flight and are reinstalled
immediately upon landing.

Canopy Seal

97 An inflatable canopy seal is provided

which seals the canopy in the closed position.
Pressure for inflation of the seal is provided
by engine compressor air and is automatically
controlled by a pressure regulator. The seal
becomes inflated whenever the canopy is fully
closed. When the canopy switch is actuated,
the seal is automatically deflated to allow the
canopytomove. The seal is also automatically
deflated before Should the
canopy switch be moved to CLOSED during
flight, it will cause the seal to deflate, and, at
altitude, will resultin loss of cockpit pressur-
ization. When the switch is released, the can-
opy seal will be inflated and the cockpit will
become pressurized again,

canopy ejection,

Canopy Buttons (External)

98 The canopy is operated externally by

SEAR (FIRING LEVER)
OPERATED BY
TRIGGER LEVER

TRIGGER LEVER
(IN FIRING POSITION)

SEAR SAFETY PIN
(PULLED WHEN CANOPY IS EJECTED)

GROUND SAFETY PIN
(TO BE REMOVED BY GROUND
CREW BEFORE FLIGHT) .

HEADREST ADJUSTMENT PIN

VERTICAL ADJUSTMENT

(TO BE REMOVED
BEFORE FLIGHT)

NOTE: SAFETY PINS ARE STOWED IN MAP CASE

DURING FLIGHT AND REINSERTED IN THEIR

RESPECTIVE PLACES IMMEDIATELY ON
LANDING.

SHOULDER

HARNESS AUTO-

-MATIC LOCK FOR
SEAT EJECTION

SHOULDER HARNESS LOCK HANDLE
(MANUAL LOCK AND UNLOCK)

Figure 1-25 Ejection Seat
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means of two spring-loaded push buttons located
on each side of the fuselage approximately two
feet below and in line with the windshield. One
button is marked OPEN, the other CLOSED.
Operation of any external button overrides the
selection of the cockpit switch, but if the cockpit
switch is left at OPEN and an external button
used for closing, the canopy will open again as
soon as the external button is released,

Canopy Switch

99 From within the cockpit the canopy is
controlled by a three-position toggle switch
above the left forward console. To close the
canopy, the switch must be held at the spring-
loaded CLOSE position. To open the canopy,
select the OPEN position. When the canopy
has fully opened, power to the canopy actuator
is automatically cut off. When the switch is at
the middle OFF position the canopy is locked,
whether partially open, fully open or closed.

Canopy Declutch and Manual Control Handles
100 A canopy declutch handle, at the bottom
of the centre pedestal, is for ground use only
and, when pulled, disengages the canopy from
the drive shaft so it can be moved manually by
means of the manual control handle on the right
side of the canopy bow. The canopy can be
manually opened during flight (after the internal
canopy declutch handle is operated) approxi-
mately two inches when air loads will prevent
further opening. However, the canopy can be
electrically opened during flight at speeds
below 215 knots IAS. The canopy can then be
declutchedand airloads should remove it from
the aircraft.

External Canopy Emergency Release

101 An external canopy emergency release
handle can be reached through an access door
on the left side of fuselage below the canopy
frame. The external release does not fire the
canopy remover gun but merely releases the
canopy so it may be moved manually.

WARNING

Whenever the canopy is opened by oper-
ating the declutch or external release,
the ejection gun safety pin must be in-
stalled immediately and the aircraft
declared unserviceable while the canopy
is being re-installed and adjusted.

Ejection Seat

102 An ejection seat is provided (see figure
1-25). Arm and footrests on the seat are fixed.
The handgrips are hinged to pull up into a
vertical position for ejection. Ground safety
pins, installed throughthe handgrips to prevent
their being raised inadvertently, must be re-
moved prior to flight and stowed in the map
case. When the seat is ejected, anti-G suit,
oxygenhose, microphone and headset connect-
ions automatically disconnectat a single fitting
attached to the seat between the footrests.

Right Handgrip

103 The catapult trigger lever, located
beneath the folding handgrip at the forward end
of the right armrest, is protected by a guard
and safety wire. As the right handgrip is pulled
upinpreparationfor ejection, the safety wire is
broken and the trigger is raised out of the
guard. At its full up position the canopy gun
is fired, jettisoning the canopy, the handgrip
locks and the trigger lever is within reach of
the fingers. Squeezing the trigger fires the
seat catapult. A safety pin in the seat catapult
firing mechanism renders the trigger lever
ineffective until after the canopy is jettisoned,

Left Handgrip

104 Raising the folding left handgrip to its
full up position will automatically lock the
shoulder harness for ejection.

Headrest Adjustment Pins

105 The seat headrest can be adjusted hor-
izontally on the ground. Pulling up the spring-
loaded pin in each of the two tubes aft of the
headrest releases it for adjustment.

Seat Vertical Adjustment Lever

106 A control for mechanical seat adjustment
is provided by a handle to the right of the head-
rest. Pulling the handle down releases the seat
for adjustment.

Shoulder Harness Lock Handle

107 The shoulder harness inertia reel lock
handle, located on the left side of the seat, is
operated for manually locking and unlocking the
shoulder harness. The shoulder harness inertia
reel will automatically lock under a 2to 3 G
forward deceleration, as in a crash landing.
It is necessary to manually lock the shoulder
harness only during manoeuvers and flight in
rough air, or as an added safety precaution in
event of a forced landing.

34 RESTRICTED



RESTRICTED

PART 1

EO 05-5C-1

NOTE

Beforeaforced landing, battery, gener-
ator and engine master switches notread-
ily accessible with the shoulder harness
locked should be cutbefore movingharn-
ess lock handle to the locked position.

108 If the harness is manually locked while
the pilot is leaning forward, as he straightens
up, the harness will retract with him moving
into successive locked positions as he moves
back against the seat. To unlock the harness,
the pilot must be able to lean back enough to
relieve the tension on the lock. If the harness
is locked while the pilot is leaning back hard
against the seat, it may not be unlocked with-
out first releasing it momentarily at the safety
belt or by releasing the harness buckles. After
automatic locking of the harness, it will rerain
locked until the lock handle is moved to the
locked position and then back to unlocked.

PNEUMATIC SYSTEM

Anti-G Suit Provisions

109 An air pressure outlet connection on the
front of the seat provides for attachment of
the air pressure intake tube of the anti-G suit.
Air pressure for inflation of the suit bladders is
conducted fromthe engine compressor through
a pressure regulating valve, located on the
left console, which starts functioning at a pre-
determined number of G's depending on the

setting of the valve. Accelerationabove approx-

imately 1.75 G. causes the valve to open, in-
flating the anti-G suit. For each additional 1G
acceleration force, a corresponding 1 psi
(LO setting) or 1. 5 psi (HI setting) air pressure
is exerted in the suit. A button on top of the
valve can be manually depressed to inflate the
suit momentarily when desired.

AIR CONDITIONING AND

PRESSURIZING SYSTEM
General
110 Air is extracted from the final stage of
the engine compressor and is delivered to the
cockpitunder pressure, ata preselected temp-
erature, for either heating or ventilating. (See
figure 1-26.) The cockpit is not pressurized
from sea level to 12,500 feet. Above this
altitude, either of two (2.75 psi or 5.00 psi)
cockpit pressure schedules are available
througha selectively controlled automatic pres-
sure regulator. The hot air from the engine
compressor is cooled by passage through a

cooling unit. If additional heat is required, an
electric cockpit heater is automatically ener-
gized and cycled onand off to maintain selected
cockpit temperature. Air outlets are located
onboth sides of the cockpit, above the consoles
and forward of the pilot's feet,

Cockpit Pressure Control

111 A cockpit pressure control lever is loc-
ated on the left aft console. With the lever in
eitherofthe ON positions, the system shut-off
valve in the air supply line from the engine
compressor section is open and sufficient air
flows into the cockpit to maintain the selected
pressure schedule. During operation on the
lower pressure schedule, the regulator main-
tains a cockpit altitude of 12,500 feet until a
flight altitude of 21, 200 feet is reached. Above
21,200 feet, the regulator maintains a constant
cockpit pressure 2.75 psi greater than the
corresponding outside air pressure. The higher
pressure schedule maintains a cockpit altitude
of 12,500 feet up to a flight altitude of 31,000
feet, with a 5.00 psi pressure differential
maintained. above that altitude. At altitudes
above either 21,200 or 31,000 feet, depending
on the pressure schedule selected, the cabin
altimeter will rise above 12, 500 feet on a scale
proportional to the flight altitude. See figure
1-27for comparison of flight altitude to cockpit
altitude and for cockpit altitude tolerances.

112 Onaircraft 19122 and 19141 to 19272 in-
clusive, the cabin altimeter is replaced by a
pressure gauge. A conversion chart for this
gauge 1is installed on the right side of the
canopy. When the lever is moved to OFF
(RAM AIR ON-DUMP OPEN), the system shut-
off valve is closed and an emergency dump
valve is opened, releasing cockpit pressure
and allowing ram air to enter the cockpit. The
ram air may be automatically heated, by the
cockpit heater in the normal system, before
being delivered to the cockpit,by positioning the
temperature control switch to HOT.

Cockpit Pressure Control Switch

113 On aircraft 19453 and subsequent, a
two-position cockpit pressure control switch
is on the left aft console. When the switch is
placed at RAM, the system shut-off valve is
closed and the cockpit dump valve and a ram-
air shut-off valve are opened. This shuts off
all incoming pressurized hot air from the
engine compressor, releases the cockpit pres-
sure, and permits cold ram-air to enter the
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cockpit. The ram-air may be heated by turning
the air temperature control rheostat to HOT &
HEATER ON. To provide controlled cockpit
pressures, the pressure control switch is set
at PRESS. This opens the system shut-off
valve and closes the ram-air shut-off valve so
that air flows into the cockpit to maintain the
selected cockpit pressure schedule, as deter-
mined by the pressure selector switch. A dive
rate control unit is installed on the pressure
regulator to regulate the rate of pressure dif-
ferential increase at one psi per minute.

Cockpit Pressure Selector Switch

114 On aircraft 19453 and subsequent, a
pressure selector switch, located on the left
aft console, is positioned at either 2. 75 psi or
5 psi to select the desired cockpit pressure
schedule.

NOTE

Moving the cockpit pressure control lever
to OFF on aircraft 19102 to 19452, or
moving the pressure control switch to
RAM on aircraft 19453 and subsequent,
also shuts off all air supply for wind-
shield de-icing and canopy defrosting.

Air Outlet Selector

115 An air outlet selector, inboard of the
pressure controllever on the left console, can
be positioned to FLOOR, DEFROST (wind-
shield), or BOTH and air will be delivered to
the corresponding areas. Direction of airflow
from the outlet on the left side of the cockpit
can be manually controlled by rotation of the
outlet, and airflow on the right side of the cock-
pit can be manually controlled by use of an air
outlet control valve under the right longeron.
Both outlets can be shut completely.

Cockpit Air Temperature Control Switch

116 Temperature of the air admitted to the
cockpit is controlled by a four-position temp-
erature control switch on the left aft console.
With the switch in the AUTOMATIC position,
air temperature is automatically maintained at
the temperature selected by the cockpit air
temperature control rheostat. Incase of failure
of the automatic control system, the switch
may be moved to HOT or COLD until the desired
cockpit temperature is reached. On aircraft
prior to 19453, the switch is spring-loaded to
the HOT or COLD position and will automat-
ically return to OFF when released. On air-

s
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Figure 1-27 Cockpit Pressure Schedule

38

RESTRICTED



RESTRICTED

PART 1

EO 05-5C-1

craft 19453 and subsequent, the switch guard
holds the switch in AUTO position when not in
use.

Cockpit Air Temperature Control Rheostat
117 Cockpit air temperature is selected by
the temperature control rheostat on the left aft
console. With the temperature control switch
at AUTOMATIC, the rheostat may be positioned
inthe range between 4°C and 27°C to maintain
the desired cockpit temperature. When high
outside air temperatures are encountered, the
refrigeration unit may be operating at full
capacity to provide cockpit cooling, and turning
the control rheostat to a lower setting may not
result in additional cockpit temperature
reduction.

DEFROSTING AND DE-ICING SYSTEMS

General

118 Windshield defrosting is accomplished
by directing heated cockpit air through three
windshield defrost outlets. Perforated tubes
along the windshield and canopy tracks direct
engine compressor air for auxiliary canopy
defrosting. Windshield de-icing is provided
from anoutlet that circulates engine compres-
sor air between the outer windshield and the
glass. A windshield de-icing air
heater automatically provides additional heat
if necessary. For informationonthe windshield
de-frosting air outlet selector, refer to Para-
graph 113, preceding. On aircraft 19453 and
subsequentalayer of heater air is passed over
the outside surface of the windshield.

armour

Windshield De-icing Control Lever

119 Windshieldde-icingisturned ON or OFF
by means of a windshield de-icing control lever,
located forward of the air outlet, above the left
aftconsole. The windshieldde-icingair heater
will operate only when the de-icing control
lever andthe pressurization system are turned
on, and the engine is operating. On aircraft
19453 and subsequent, this system should only
be used during icing conditions and in all other
cases the lever must be OFF.

NOTE

When the windshield de-icing system is
turned on, the electric cockpit heater is
inoperable.

Auxiliary Canopy Defrost Control Lever
120 Air to both sides of the canopy is

controlled by a defrost control lever on the left
longeron in the cockpit. Pulling the lever aft
turns the system off; pushing it forward turns
the systemon. Since notemperature protection
is provided, do not operate the system on the
ground if outside temperature above is 32%.

NOTE

To prevent formation of frost on the
canopy due to rapid changes in tempera-
ture and humidity during a descent from
altitude, it is recommended that the
auxiliary canopy defrosting system be
maintained on or partially on in flight at
all times unless the cooling system is
unable to maintain tolerable cockpit
temperatures.

Windshield Anti-icing Overheat Warning Light
121 On aircraft 19453 and subsequent,
indication of anti-icing air temperatures in
excess of 135°C is provided by an amber
warning light onthe left side of the cockpit, aft
of the side air outlet. The light is controlled
by an overheat thermostat in the anti-icing air
outlet, The windshield anti-icing lever should
be moved to OFF when light comes on.

Fuel Filter De-icing System

122 Fuel filter de-icing is accomplished by
injecting alcohol into the fuel entering the filter.
Alcoholfroma one gallon reservoir is pumped
by an electric pumpto the fuel filter inlet. The
alcohol supply will last for approximately one
minute of de-icing operation. A fuel filter
de-icer button, on the left side of the instrument
panel shroud, controls the alcohol pump.
Warning of the presence of ice in the fuel filter
is indicated by illumination of the amber light
located next to the de-icer button. The light
will go out when ice has been removed.

Pitot Heater

123 The pitot tube is heated by an electric
heater in the pitot head which is controlled by
a circuit breaker on the left forward console.
The pitotheater should notbe used onthe ground
as serious overheating will occur.

OXYGEN SYSTEM
General
124 A low pressure oxygen system is used,
including a pressure-demand regulator, a flow
indicator, and a pressure gauge. Normal
minimum pressure for the system is 400 psi.
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Onaircraft 19102 to 19500, the A-14 pressure-
demand regulator is installed. On aircraft
19501 and subsequent, the D-1 regulator is
installed. (See EO 05-1-1, Pilots Operating
Instructions General, Part 3, Chapter 9, for
details of the regulators.)

Oxygen Pressure Gauge

125 On aircraft 19102 to 19500 an oxygen
pressure gauge is located on the left forward
console. On aircraft 19501 and subsequent a
combination oxygen pressure gauge and flow
indicator is located on the face of the D-1
regulator.

Oxygen Flow Indicator

126 On aircraft 19102 to 19500 a blinker-
type oxygen flow indicator, located on the left
forward console, provides a visual indication
that oxygen is being supplied. On 19501 and
subsequent, a combination oxygen pressure
gauge and flow indicator is located on the face
of the D-1 regulator.

ARMAMENT EQUIPMENT
General
127 The aircraft is equipped with a sight for

use with the machine guns, bombs, chemical
tanks and rockets.
are

Three .50 machine guns
located on each side of the engine air
Bomb racks for bombs or chemical
tank and rocket launchers may be carried under
each wing,

intake,

A-1CM and A-4 Gun-Bomb-Rocket Sights

128 The A-1CM sight is used on aircraft
19102 to 19464 inclusive, and the A-4 sight is
installed in aircraft 19465 and subsequent (see

figures 1-28, 1-29 and 1-30). Both sights
operate on the same principles and are
basically similar, the A-4 sight being a

redesign of the A-1CM. The sight is located
above and forward of the instrument panel
shroud and automatically shows the computed
It may be also used for rocket
The sight reticle
On the
A-1CM, the image is a centre dot and a circle;
the A-4 sight has the same centre dot, but the
composed of a number of

leadonatarget.
firing and for bomb release.
varies with the

image two sights.

circle is
diamond-shaped dots. The image is projected
on the windshield armour glass or on the
reflector glass aft of the windshield and indi-
cates the required lead for gun and rocket

outer

e S C—— Gl e 7

CAGE-UNCAGE LEVER

e e

- dF

¥ @
SIGHT RETICLE {
DIMMER CONTROL

..
SIGHT\ DIMMER
DiM ®BRIGHT

Figure 1-28 A-1CM Sight (Aircraft 19102 to 19121, 19123 to 19140)
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firing. Range data for gunnery operation is
supplied to the sight by the AN/APG-30 radar
ranging equipment or by a manual range con-
trol. The radar system provides automatic
search withinits range. It automatically locks
ontoand tracks a target in range and indicates
when the equipmentis trackinga target. Bombs
can be released automatically at the proper
release point by a mechanism within the sight.
Electrical power (a.c.) is supplied to the sight
through the single-phase inverter, and manual
sight ranging may be used if the power supply
or radarfails. The sight can be operated as a
fixed-reticle sight as long as d.c. power is
available.

Gun Safety Switch

129 Electric power for operating the sight,
gun camera, radar and guns is controlled by
the guarded gun safety switch on the centre
supplied to the sight,
and radar when switch is in either

pedestal. Power is

camera,

GUNS or SIGHT CAMERA RADAR position.
The gunfiring circuit receives power only when
When guard is down, the

switch is at GUNS.
switch is OFF,

SIGHT HEAD
MIRROR WINDOW

RANGE SWEEP =
RHEOSTAT

Reticle Dimmer Control

130 Brilliance of reticle illumination may be
adjusted by means of a reticle dimmer control
to the right of the sight. When the sight is not
inuse, the dimmer control should be turned to
DIM.,

Filament Selector Switches

131 Onaircraft 19102 to 19464, two filament
selector switches allow selection of either
primary or secondary filaments in the lamps
that illuminate the reticle dot and circle, should
one of the filaments burn out. The filament

selector switches are located on the centre
pedestal. (See figure 1-31.)
132 On aircraft 19465 and subsequent

selection of alternate filaments (primary or
secondary)withinthe lamp that illuminates the
sight reticle image is controlled by the filament
selector switch on the centre pedestal. (See
figure 1-32.)

Sight Electrical Caging Button

133 An electrical caging button is provided
on the throttle grip to stabilize the reticle
image while manoeuvring for an attack.

T RN

RANGE DIAL

WINGSPAN WHEEL

Figure 1-29 A-1CM Sight (Aircraft 19122,

19141 to 19464)
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Sight Mechanical Caging Lever

134 A mechanical caging lever, on the right
side of the sight is moved left to CAGE and
rightto UNCAGE. Forfiringatgroundtargets,
or in the event of sight failure, the caging
lever may be placed at CAGE and the reticle
used as a fixed sight.

Wing Span Adjustment

135 Used in connection with the manual
ranging system during gunnery operation, the
wing span dial or knob is set to correspond to
the span of the target aircraft.

NOTE

It is not necessary to put in span
adjustment when radar ranging is used.

Manual Ranging Control

136 A twist grip incorporated in the throttle
lever provides for manual ranging during
gunnery operation when radar ranging is erratic
(below 6000 feet on overland targets). The
range control covers a span of 1500 feet, from
approximately 1200 feet to approximately 2700
feet. Clockwise rotation of the twist grip
reduces the range (increases reticle size). The
manual ranging control is spring-loaded to the

SIGHT RANGE

" RADAR TARGET

INDICATOR Y

L&

RADAR RANGE ADJUSTMENT
SWEEP CONTROL KNOB

TARGET SPAN

full counterclockwise position for operation of
the radar rapging system.

Radar Target Selector

137 Whenthe radar detects a target, it locks
on it and measures its range. The radar may
be shifted to another target by means of a target
selector button on the control stick grip.
Holding the selector button depressed for
several seconds causes the radar to reject the
targetupon which it had locked. The radar can
thenlock on the targets at ranges greater than
the one it was caused to reject, until the
maximum radar sweep range is reached.