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— DESCRIPTION

1. THE AIRPLANE. ey

8. The XF3U-1 is a twin-engine, single-geat,
low aspect ratio flying wing type of airplane,
manufactured by the Chance Vought Division,
United Afircraft Corporation, Stratford, Con-
necticut. Designed as a fighter, land-based,
or carrier-based to be used with or without
a catapult and with an arresting gear, the
airplane incorporates certain unusual design
and structural features.

The wing, the basic outline of which is
defined by two ellipses, so arranged that the
major axis of one coincides with the minor of
the other, comprises theé main structure of the

airplane, with the exception of the pilot's:

cockpit and the horizontal and vertical tail
surfaces,
faces and internal structure is composed of

Metalite, a "sandwich” material providing a

ALAYATOR TRIM TAS

MGHT ARAVATOR

The greater part of the wing sur-' °

“~.0il cooling ‘air.

. .control.
- monocoque shell with a formed plexiglas canopy.

Section 1
Paragraph 1

particularly atrong‘nnd light type of con-
struction. :

. The four-bladed propellers, rotating in
opposite directions with inboard blades moving
upward, are carried on nacelles located near

the wing tips outboard of the two engines and ;

are driven simultaneously by means of asingle

';‘drlve shaft extending through the pilot's

cockpit. Circular air intake sections in the
leading edge provide carburetor, engine and
Two vertical tails with
rudders and fins provide directional control.
Two Metalite ailavators, with tgin tabs for
over 704 of their trailing edge and with
balance weights on the portion beyond the
wing tips, provide lateral and longitudinal
‘The pilot's cockpit is a complete

No provision is made for carrying armament in
this airplane. Refer to figure 4 for overall

"dimensions.

i - - LEFT AILAYATOR

.smm————/
ENTRANCE TO COCKMT

BALANCE WEIGHTS

ARRESTING HOOK

~ AILAVATOR TRIM TAB

'
!

Wil

/ . iE
v S -
L .
iy
- £ %

Figure 2 — General Ammgmnl — Top View
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ARRESTING GEAR CONTROL
% : L]

SEE FIG. 17

INSTAL,
SEE FIG. 39 -
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" Figure 3 — Cockpit — Forward

MARN INSTRUMENT BOARD
SEE FG. 6

»

CENTER AUXILIARY BOARD

SEE FIG. 6
EMERGENCY ARRESTING HOOK

CONTROL SEE FG. 32

lOA-RD INSTAL, SEE FIG. 7
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YOLTMETER
AIRSPEED INDICATOR

VOLTMETER SWITCH -

BAPSED
TIME CLOCK

\

LANDING GEAR,
TAIL WHEEL

NFHDENTIAL=

Section |
Paragraph 2

POSITION INDICATOR

TACHOMETER: INDICATOR

COMPASS INDICATOR

ALTIMETER"

UTCHING.
5-?»-" .

ENGINE_AUTOMA
nﬂMCA“NYIK?ﬂS

+ .
., ’

-

2. FLIGHT CONTROLS. .

-

<

a. GENERAL. - The flight controls of the
XFS5l-1 consist of two rudders on the outboard
trafiling edge of the wing, ailavdtors, and
ailavator trim tabs extending horizontally
out from the tralling edge of the wing. (See
figure 2.) Stability flaps, located symmetri-
cally about the centerline :of the trailing
edge of the airplane, provide automatic change
in trim resulting from attitude change.
Al though the flight controls are different in
form and location from those on conventional
airplanesy they are basically the same in
operation.

b. RULDEN# CONTROL. - The two wood and ply-
wood rudders are controlled conventinna]ly by
foot pedals and cables.

L. RUDDER TRIN TAB CUNTROL. = Rudder trim

tabs must be adjusted on the ground as they

canpot be controlled in flight.

d. STABILITY FLAPS. - Stability flaps,
located symmetrically about the centerline of
the airplane at the trailing edge require no

pilot control but automatically provide for

change in airplane trim with change in atti-

Figure 6 — Instrument Board .

- loaded strut.

.TURN AND BANK INDICATOR

GYRO HORIZON INDICATOR

HYDRAULIC PRESSURE GAGE

RUDDER PEDAL POSITION INDICATOR

e g

tude. (See figure 2.) The air loads upon
the flaps adjust deflection against a spring-
The stability flaps are linked
to the tail wheel to insure locking in an

-

DIRECTIONAL GYRO INDICATOR

"up” position when the tail wheel is extended

Cal
8. SURFACE CUNTROL LOCKS. - Locking’provis-
ion for the rudder and ailavator control sys-

.tems 1s located at the base of the stick.

(See figure 5.)

f. AILAVATOR CONTRULS. - The Metalite alla-
vators, located at the outboard trailing edge

of the wing and extending outboard from the -

wing, are controlled by the stick, coabining
the characteristics of the conventional ail- ==
erons and elevators. (See figure 2.) The
ailavutors are moved together to provide—
elevntor control and differentially to pro-
vide "aileron” control. A hydraulic power
boost nystem lightens excessive stick loads
develop- 4 during maneuvers. (See fiyure 9.)
Balanc« weights on booms extending from the

. inboard and outboard leading edge of the

ailavators insure full static balsnce.

+« AILAVATOR TRIM TAB CONTRUL. - A sheet
metal trim tab, extending over 70% of the
trailling edge af the ailavator provides lat-

e CONFIRENTIAL 7= P
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FIRE EXTINGUISHER

CONTROL
SEE RiG. 20

o r
LANDING GEAR CONTROL
SEE FIG. 15.

ENGINE |  FLAPS
SWITCH “ABID: INDICATOR |

Ol COOLER SWITCH AND INDICATOR

W SUPERCHARGER AND.
SEE HG.= 113t

" o
. i I e e L et

AILERON TRIM TAB CONTROLS

FUELSTANK: SELECTOR
™ ENGIRE: SHECIOR S €.
LANDING GEAR CONTROLT = ﬁﬁ e - : T
SEE FIG. 33 ~ SHOULDER HARNESS CONTROL :

COCKPIT CANCPY ELECTRICAL CONTROL
... .SEE FIG. 24 3
HAND MICROPHONE

ELECTRICAL CONTROL
PANEL SEE FIG. 22 -

$ADIO CONSOLE —
CONTROL PANEL
SEE HIG. 18

ELECTRICAL SYSTEM CRCUIT SREAKER PANEL MLOT'S JACK BOX
/ SEE FIG, 37

SEE FIG. 23 3
_ Figure 8 — Cockpit Right Hand Side
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ARAVATOR — R. H.

\

CONTROL STICK (REF.)

eral and longitudinal trim of the airplnné

as well as satisfactory stick force charac-
teristics,. by moving automafically when the
surfaces deflect. (See figure 2.)
the tab by means of the wheel control in the
cockpit. (See figure 7.)
on the indicator,
hand wheel.

TR

3. POWER PLANT CONTROLS.

8. GENEHRAL. - The XF5U-1 {s powered by two
single stage, two speed Pratt and Whitney Twin
wasp (Model H-2000-7) engines. The propeller
reduction gearing is .403:1 for take-off;
.177:1 for cruising and high speed.

The two hydraulically operated, fast
acting, electro-mechanically governed propel-
lers ure manufactured by the Chance Vought
Division of the United Alrcraft Corporation.
The propellers have four Pregwood blades and
load-relieving hubs which differ from the con-
ventional four-way hub in that the blades are
free to “flap®
Blade Jiameter is 10 feet; low pitch stop,
139, nhigh pitch stop, 7U°. The throttle, mix-
ture, supercharger, and propeller pitcn con-
trols are arranged in two units, instelled on
the left hand side of the cockpit and uctuated
by teleflex control cables. The upper unit

Adjust'

Read tab scttings:
mechanically connected to ’

in palrs abont the simaft axis.. .

Section |
Paragraphs 2-3

AILAVATOR POWER
BOOST CYLINDERS

AILAYATOR — L H.

MANUAL AILAVATOR CONTROL (REF)

. Figure 9 -— Ailava!.‘or Power Boost System Dlagram e e ..'-_,_'-':" :

1 AeREREs R-aw]_

Fude Be R A B g
(See figure 10) houses the throttle controls
and the propeller pitch countrol; the lower
unit (see figure 11) houses the supercharger
control and mixture controls. There are
separate mixture and throttle controls for
"each engine. Both control units are plainly

the control levers. A friction adjustment
knob is provided on the inboard side of the
throttle and propeller control unit.

b. THROTTLE CONTROL. - The throttle controls
are located on the upper engine control unit

on the left hand side of the cockpit. (See
figure 10.) The throttle levers oparnte in_
three slots, "WARM-UP,® “TAKE-OFF," and

*FLIGHT."

g. PROPELLER CONTROL. - The pitch of both
propellers is controlled by a single lever on ™
the aft end of the throttle control unit on
the upper left hand side of the cockpit. (See-

.figure 10.) The propeller pitch control sets
the left hand propeller governor mechaniss
which controls the right hand propeller
governor mechanism electronically and adjusts
the propeller blade angle. Movement of the
lever upward decreases pitch, and downward
increases the pitch. Full forward position
governs take-off rpm (2700)}; full aft position
gives approximately 1300 rpam in the take-off
slot and approximately 80U rpm fur flight.

T ,

" marked with the name and various settings of

«F

s
e

=

i

o H*ﬂ



Section |
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Figure 10 — Throttle and Propeller Control Unit

d. MIXTURE CUKNTROL. - The two mixture oo;-
trols have four positions, "EMER. RICH,"
"AUTO RICH,"™ "AUTO LEAN," and "IDLE CUT-OFF,"

which are plainly marked on the top plate of

the lower control unit located on the left
hand side of the airplane. (See figure 11.)
The R-2000-7 engine is equipped with a Bendix
-Stromberg PD-12-17 downdraft injection car-
buretor with automatic mixture control. Fuel
will be discharged from the carburetor at any
fuel pressure above 4-3 pounds per square inch
when the mixture control is not in the "IDLE
CUT-UFF" position. :

g. SUPFRCHARGER CUNTRUL. - The control for '

the single-stage, two-speed superchargers is
located just outboard of the mixture levers
on the lower control unit on the left hand
side of the airplane. (See figure 11.) The
impeller is driven directly by the cramkshaft.

" By means of two sets of gear ratios,
be engaged in either of the tso fixed gear
ratios, high or low, when the control is in
the "LO®" or "HIGH" position.

f. CARBURETOR AIR TEHPERATUBE; - There is
no provision for control over carburetor air

Figure It Supercharger and Mixture Control Unit

1t can

‘temperature which is close to ambient tempera-

ture, hence conditions under which icing night
occur should be avoided. :

. ENGINE COOLING FLAP CONTROL. - The engine
cooling flaps, used to maintain the cylinder
head temperature within the operating limits
(200° to 280°C., 292° to B500°F.), are con-
trolled by electric motors operating screw
jacks. Momentary "OPEN" and "CLOSE" switches
are provided in the cockpit on the left hand
control panel for left hand and right hand
engine. (See figure 7.)

b. ENGINE 0IL COOLER DOOR SWITCHES AND IN-
DICATOR. - The two oil coolers (one for each
engine) are located just forward of the fuel
tank. A rotary valve, mounted on each cooler,

.automatically controls the flow of oil through

the oil cooler according to its temperature
on reaching the valve. (See figure 13.) A
position indicator and momentary switch 1is
located adjacent to the engine cooling switches
on the left hand control panel in the cockpit.
(See figure 7.)

i. OIL DILUTION SWITCH. The oil dilution
momentary contact switch is located on the
right hand electrical distribution box. (See
figure 8.) The switch has three positions,
®"LEFT," "RIGHT," and "OFF." The oil dilution
solenoid controls the flow of gasoline into °
the oil system when the oil dilution switch

is closed.
[

NOTE
SINCE THE OIL DILUTION SYSTEM IS USED
ONLY IN COLD WEATHER OPERATION, THE
COMPLETE SYSTEM HAS NOT BEEN INSTALLED

IN THEAIRPLANE, BUT MAY BE INSTALLED AT
ANY TIME.

( e

. AUTOMATIC DECLUTCHING SWITCH. - AN auto-
matic declutching svitch on each engine
will close, should the engine freeze or fail
to put out power for any other reason. The
switch acts to disengage the engine from the
propeller drive system and stop the engine by
cutting off the fuel supply. In the event of ~
failure of either engine, a warning light on
main instrument panel indicates which engine
has failed. (See figure 6.)

k. GEAR BOX OIL SYSTEM MANUAL SHUT-UFF
VALVES, - Left and right hand gear box oil
system manual shut-off valves are located in ~
the engine compartment :nthe line between the
gear box oil tank and engine gear box oil
pump. (See figure 14.)

1. PRIMER SWITCH. The primer switch is
located on the-pilot's right hand eleetrical
control box in the cockpit. (See figure 8.)
This is a momentary toggle switch having three
positions, °"LEFT," "RIGHT," and "OFF."

®. STARTER SWITCil. = The switch for the
electric starter is located on the electrical
control panel on the right hand shelf. (See
figure 8.) This isa momentary control switch
havin; three positions, "LEFT,” “RIGIT," and
“0FF." A shield holds theswitch in the "OFF"

eeeiNiEe

LY dag

. et g
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| ESCCONMBENTALIELRZE Section |
@1. T . - ._- e
AR INTAKE . ' ENGINE DRIVEN
' FUEL PUMF

ENGINE SELECTOR

TO PRIMER DISTRIBUTOR

SOLENOID SHUT-OFF YALVE
(NORMALLY OPEN)

NT 1 VAPOR RETURM Fiae ok
AKE MANIFOLD y b e FUEL TANK
SELECTOR

AUTOMATIC
TANK PRESSURE
CUT.-OFF YALVE

M@ CONTROL

.r_;"'_-‘. ) ..“ .‘,‘.-_ st e %
VACUUM, RELIEF VALVE iy
STRAINER DRAIN UNT~

o
£

TANK =4 gen 2 :
CAPACITY — 261 U. S. GALLONS

i‘ ' :
{ _ = : ENGINE 3
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Paragraphs 3-4

position when not in use and must be lifted
in order to energize the starter.

a. IGNITION SWITCH. - The ignition switch

is located on the left hand control panel..

The center master control button has two
positions, "OFF® and on.
for left and right hand engines. (See fi

T Each has four individual positions it
"R," "BUTH," and "0OFF." (See figure 7. f

4. FUEL SYSTEM CONTROLS. (Refer toSection

11, paragraph 3 for Fuel System Management.)

4. GENERAL. - The XF5U-1 fuel system and
1ts controls are shown on figure 12.

(1) Fuel - Grade: 100/130, Splélrication
AN-F-28. . . -

(2) MAIN TANK. - The reinforced alclad
sheet andMetalite tank, located on the center-
line in the front section of the airplane aft
of the cockpit, has a capacity of 261 U.S.
gallons of fuel. A red warning light on the
main instrument pane. lights when approxi-
mately 50 U. S. gallons of fuel or less re-
main in the tank. (See figure 8.) Refer to
figure 3 for location of filler access door.

k. FUEL TANK SELECTOR. -
selector, located on the left hand control
shelf, supplies fuel from the main fuel tank
to the tarburetors of both engines. (See
figure 7.) 1t has two positions, "OFF" and
"MAIN TANK." External tanks may be installed
on future models of the airplane.

c. ENGINE SELECTU2 =- The engine selector

There are switches

The fuel tank

B

w-

is located on the left hand control shelf.
(See figure 7.) It has three poqltxons,
"LEFT ENGINE," "RIGHT ENGINE and “BUTH

‘ENGINES. "

ahes

Jd. AUXILIARY (BOOSTER) FUEL PUMP SWITCH. -
The auxiliary (booster) fuel pump consists
of a 700 G.P.H. electric motor-driven punp
(engine-driven pump has an output of 4UU
G.P.H.). To operate the pump, a 1/3 I.P.
motor 18 switched on, as required, by opening
the FUEL PUMP switch located on the left
hand control panel. (See figure 7.) Both
engines are supplied from one auxiliary
(booster) puamp.

8. FUEL QUANTITY INDICATUOR. - The fuel

' quantity indicator is located on the right

hand side of the main instrument panel (see
figure 6). It is calibrated to indicate cor-
rectly the quantity of fuel in the main tank

with the airplane in level flight at approxi- .

mately 200 knots equivalent air speed.

L] i
t

f. VAPOR RETURN. - The vapor return lines,

running from each carburetor to the top of
. the main fuel tank,

return approximately two
quarts of fuel each to the main tank in an
hour of normal engine operation.

K- PRESSURIZING SYSTEM RELEASE VALVE. The

"main fuel tank i3 pressurized by means of a

pressure cut-off valve in the manifold intake
line which attempts to maintain the pressure
in the tank at a constant value above atmos-
pheric pressure over 10,000 feet. An emergency
fuel tank pressure control, located un the
left hand side of the cockpit, renders the
tank pressure regulator inoperative, if de-
sired by the pilot. (See figure 7)

OIL DILUTION SW, %

ENG. OIL TEMP. IN
ENG. OIL TEmMP. OUT
ENG. OIL PRESSURE

VENT

SY-PASS VALVE

Q!EM"EIATURE REGULATOR
3

S e

DRAIN YALYE

ENGINE GAGE UNIT :

TO EEC. SUPPLY ———=

on TANK -

ENGINE GAGE UNITS.
RIGHT HAND ENGINE
LEFT HAND ENGINE

OIL DILUTION SWITCH

Al

- b8

wsim SHOWN IS FOR ONE ENGINE.
THERE ARE INDEPENDENT AND SYMETRICAL
* SYSTEMS FOR LEFT AND. RIGHT ENGINES.

10
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: - “CLUTCH SELECTOR VALVE IS5 OPERATED
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5. OIL SYSTEM CONTROLS. - =

(Refer to Section I, paragraph 3h, 4, k for
description of engine and gear box oil ‘system
controls, to 8ection Il, paragraph 4 for oil
system management, figures 13 and 14. Refer  -.
- to figure 3 for location of filler acccs,T“
doors.) p e

6. LANDING GEAR CONTROLS. i

.- @. GENERAL. - Thelanding gear and arresting
hook are hydraulically controlled. (Refer to ..
Section I, paragraph 7 for description of the

. hydraulic system and to figure 21.) -  ..:

b. NORMAL CUNTROLS. - The control forlanding '

gaar retraction and extension is loocated on
the forward portion of the left hand shelf.
(See figures 15 and 16.) The position of

each main gear and the tail wheel strut, -

"UP® or "DOWN," is shown on an indicator, -~
* located in the lower left hand corner of the
. main instrument board. A microswitch, mounted
-.on the main gear scissors operates a solenoid
* plunger, thus preventing the control handle
from being moved to the "UP" position when
the airplane is on the ground. : .

c. EMERGENCY CONTROL. - No hydraulig emer-
gency hand pump is provided, since in event
of failure of the hydraulic system, thelanding
gear and arresting hook can be extended at

LANDING GEAR
CONTROR

LANDING GEAR DOOR ACTUATING CYUNOERS

¢

Figure 16 — Landing Gear Hydraulic System Control Diagrem

E=EERG i

g -

7. shelf and the pilot's seat..
"activated by pulling the handle.

. )
- 78 o

Figure 15 — Landing Gear Control .

e e L et L -

‘speeds up to 100 mph through the use of the
. ‘emergency extension compressed air system.
"The landing gear emergency extension handle

i3 located between the rear of the left hand
The system 1is
(Refer to
Section III, paragraph 7a for emergency ex-
tension of landing gear and arresting hook.)

TAIL WHERL ACTUATING STRUT

LANDING GEAR ACTUATING STRUT
'OLEO COMPRESSION STayT

b
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d. ARRESTING HOOK CONTROL. - The arresting
hook control is located on the right side of
the main instrument panel justbelow the wind-
shield covl. The control has two positions, :
"UP*® and "DOWN," andmust be moved to thelimit
of thesepositions toobtain thHe desired effect
of the arresting gear. (See figures 17, 18.) °
The arresting gear is mounted unconvention- ~
ally on the upper aft surface of the wing
structure. The hook is held in the retracted
position by pressure in the hydraulically re-
tracted strut acting on the aft side of the.
piston. As pressure isapplied to the forward
side of the piston, the strut linkage 1is
opened and straightened, the hook shaft rising "~ °
above the airplane with the hook aft and be- 19
low the trailing edge. The arresting hook~” -’
emergency extension handle is located on the '
bulkhead on the left hand side of the pilot's
cockpit. The system 15 activated by turning
the handle. (See figure 5.)

g. BRAKES. - The wheel brakes of this air- .
plane are of the Bendix disc type. Two in- ' '~
dependent systemsactuate left and right hand
wheels. The brakes are applied by depressing

- 4

the brake pedals. Pressure, applied to the ° = . * N . g S

brake from master cylinders actuated by push- ° % . . . L)
rods from the brakepedals, brings braking sur- ' .° £. TAIL WHEEL LOCK CUONTROL. - The tail wheel
faces into contact, thus providing the braking ~lock control is located on the aft end of the
action. The fluid used is mineral oil AN-VV- : .. left hand shelf. (See figure 20.) It has

0-3668 (red fluid). (See figure 19.) : *'a,tiq'positions, "LOCKED" and "UNLOCKED."

ARRESTING HOOK
ACTUATING CYLINDER

Figure 18 — Arresting Hook Hydraulic Control Diagrom

m%bﬂnnsmm:*_ sy '. : A 13 .
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MASTER CYUNDERS

P i S L
.

7. HYDRAULIC SYSTEM CONTROLS.

8. GENERAL. - The hydraulic system con- .
trols the landing gear system, arresting

hook, and ailavator power bhoost system.
An engine-driven hydraulic pump, pressurc
regulator, main relief valve, and accum-
ulators combine to maintain a constant pres-

sure nf 1250 to 1500 psi, as indicated by a-

age located on the auxiliaryinstrument panel.
See figure B6.) After the landing gear
selector valve, or arresting gear selector
valve lever is moved, the pressure will drop
and vary while the units are moving, becoming
steady after the movement is completed.
(Refer to Section I, figure 9 for diagram of
the ailavator power boost system.) (Hefer.to
Section I, paragraph 6and figures 15, 16, °17,
and 18 for description and control of tho
landing gear ana arresting hook controls.

{1) HYDRAULIC UlL. - Specification:
AN-VV-0-3668 (red fluid). : '

(2) HYDRAULIC RESERVUIR. - The hydraulic -

reservolr 4s a cylindrical tank in the left
hand aft section of the airplane:” 'The .capa-

city of the tank is 4.5 quarts hydraulio~s c}lhe,’“_

fluid. All fluid passing through theresarvoir’

. is filtered bya. -1cfdhlé'pnperhr1fter.
. to figure 3ror location of rill er and hydrau-
.-1ie tank. 3

_ indicates the pressure in the main line.

‘n Pa Ee R ey TR
1 n-..,___? -..v\&-‘

‘

SINGLE DISC BRAKE

. . L ]
» ET A

- _,..,“' e R

Refer

P

"(3) ‘MYDRAULIC GAGE. - The bydraulle gare,

14 . CONAINIAGLL
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ngl 20 — Tail Wheel Lock Control
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Figure 21 — Simplified Schematic Hydraulic Diagram
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Paragraph 8

8. ELECTRICAL SYSTEM CONTROLS. .

a. GENERAL. - The electric ‘power for the
airplane is supplied through a 28-volt system
in which the framework of the.alrplane acts
as & ground return. Power may be provided by
one of three sources: two 70 ampere genera-
tors, the batteries, and the external power
receptacle.
short circuiting through the generator, when
the engine is operating at low rpm and gener-

' T T X T R T

-,

h. BATTERY SWITCHA., - The battery switch,
located on the electrical control box, must
" be onin order for current to be supplied from

the battery. When the battery switch is off,
the battery cannot supply power to any ex-
ternal loadexcept the IFF destructor (inertia)

switch. e

¢. EMENGENCY GENERATUR SWITCHES. - The

To prevant the battafy from . emergency generator switches, located on the
.- right hand electrical control box, are nor-

mally closed, Power for the electrical system

ator vol tage output is below that of the bap—a =¥y o
e o A e R -thus obtained from the enerator, regulated
tery, & reverse current relay (of.cutout) 1sZilipyythe voltage regulator% AN munsncad fy =

installed. The relay will remain open by a
spring action as long as engine speed is be-
iow 900-950 rpm, and the battery alone will .5

supply current to those circuits inuse. When, .

the reverse current relay closes, at engine
speeds above approximately 900-950 rpm (at

26.5 volts), the generator supplies current °. -

for all electrical loads, in addition to re-

charging the battery. Whenever generator °
voltage output falls below 26.0 volts (at ..o

aporoximately 700-730 rpm), the reverse cur-

rent relay will open and the battery will a- "f'

gein supply current direct tocircuits in use.
(1) The following electrical switches
are located onthe electrical control box (see °|
figure 22)1: S
(a), Starter switch.
() 011 dilution switch.

(g) Primer switch, g ?f i‘_,:ijk

e

(d) Battery l'ltCh-.;GL B o

(g) Left emergency generator switch.
. ol . ‘&

voltmeter, located on the main instrument

R board. The voltmeter should readbetween 27.5

and 28.5 volts for all normal operations.

113
DILUTION

PITOT BOMS BOMB SCLECTION
HLAT JARMING LEFT RIGHT

K (f£) Right emergency generator switch. . i‘ .
() Pitot heater switch. : fié"uut, Z :
i () Cockpit Iigﬂts. . .-i.rl?i h‘ . :
(1) lﬁstrulent board lxghFi.:l{- _if,;." 5 —

()) Bxterior.lights andnaahgr.i'1§ch.h

" (2) The following electrical switches .
are located on the left hand control shelf
(see figure 7): o

(g) Left engine cooling flap_silléh.
(b) Right engine cooling flap swigéh.
(g) 011 cooler door switch. e 7{

{d) Fuel pump switch. -

(g) lgnition switch. .

(3) Additional electrical equipment is :
located as follows: : 12 §
(a) Circuit breakers (see figure 23).

(b) External power receptacle " (see .’
figure 3). i i

(¢) Radio, communication and naviga-
tion and IFF equipment (see figure 37). '

A

A e

MASTER fromuroed sECTORPUNSNG  LIGHTS . : &l
I TEROS LIGHTSE LIGHTS | wing TAIL E -
LIGHTS | sRIGHT [ BRIGHT lamicnT \ - 4

NOTE: ARMAMENT PROVISIONS SHOWN
ARE INOPERATIVE, SINCE NO ARMAMENT :
HAS BEEN INSTALLED IN THIS AIRPLANE .

Figure 22 — Electrical Control Box
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BEEN INSTALLED IN THIS AIRPLANE " k.

~

g

& o

By
:
8

OOl . -, prOid °
2: QO idei O i@ ioe: O oot Ole
ei © igp: O iee:Q ioe: O ige: Oie
21 © jefe} © igfo: O jgeiiO ice: Oi @
i ieei0 ieeiO i O ioe: O e

Figure 23 — Circuit Breaker Panel

d. CIRCUIT BHEAKERS. - Al]l of the circuits
in the airplane are protected by circuit
breakers, located on the vertical side of
panel of the electrical control box. (See
figure 23.) The circuit breakers are designed.
to maintain a closed circuit up to the rated
current for the circuit. If an electrical
overload of sufficient magnitude and duration
occurs in a circuit, the circuit breaker
button will pop out, thus breaking the circuit.

0+ VYOLTMETER SWITCH. - The vol tmeter, mounted
on the main trument board,
voltage output-of the generators. (See figure
8.) The switch adjacent to the gage must be
turngd in order to read either left or right
engine vol tage..

L. EXTEUNAL POWER RECEPTACLE. - An external
power rcceptacle is located in the right hand
wheel well. (See figure 3.)

9. MISCELLANEOUS

. SEAT ADJUSTMENT. - The bucket typepilot's
seat is provided with a lever on the right
hand side of the seat support to allow the
pilot to raise or lower the seat as desired.

b. SHOULDER lIARNESS.
(1) The two free ends of the shoulder
harness fit into the safety belt catch and are
held securely as long as the catch is closed.

(2) The shoulder harness reel mounted on

the bulkhcad behind the pilot's seat contains .

A& spring-loaded cable, extending to the

registers the

shoul'der harness straps and holding the
shoulder harness snugly against the pilot as
he leans forward. e

g« COCKPIT CABIN CONTROL SWITCH. - The
cockpit cabin control momentary switch 1is
located on the right hand side of the cockpit.
(See ﬂguro 24.)

tions,” "OPEN," 'CLOSE " and neutral.

_ Figure 24 — Cockpit Canopy Electrical Control

la:tONﬂﬂEﬂﬂﬁﬁm 17
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The switch has three posi- .
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Paragraph 10 EEFET L ey SUURRE T
e T o e e Us L R R
. 10. OPERATIONAL EQUIPMENT. g@. PITOT HEATER. - See paragraph 3, Section
. 1v.
Description and management of operational
aqulpnent not found in this section 13 lo- z- WINDSHIELD DfFROSTEH CONTROL. - See para-
cated in Section IV as follows: _graph 6, Section .V. :
8- UXYGEN EQUIPMENT. - See Pur&sraph 1. : g- TOW TARGET CONTROL. - See paragraph 7,
Section IV. 2 . Section IV. i
=
b. COMMUNICATION EQUIPMENT. - Seo parngraph o o DATA MAP CASE. - See pa.ragraph 8, Section
2, Section IV. e et rl!
= LT AU TN Y __"_- .
0 VENTILATION. -~ See panaﬂph o 5"'-10" . “ClianT BOARD. - See paragraph 9, Section
B v,
d. LIGUTING EQUIPMENT., - Seo pnrngrnph {, . J+ REAR VIEW HIRROBS. - See paragraph 10U,
Section 1V, Section IV. ]

i
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3 SHOULDERS
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_ FEET
WINDSHIELD St r<<%eds y rors )
HEAD [y
13°
S 20° :
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] 5ot " Figure 25 — Protection Agt;lnu Guntire

18 : -.'.:::'_E..,._..En i.......l 55..5 i. j.’ &E..An‘u*m::

i

b mmy oy




_— CQNBDENT"AL“‘" Gt

o
d‘-h.

Section Il
Paragraph 1

1. BEFORE ENTERING THE COCKPIT.
A+ Note the following flight limitations:

BAFSDEN . O ’; Pt ipctid "ﬂ‘--ﬁah BRI A S 4

The airplane shall be restricted to normal flight until the completion
of the preliminary demonstration of the airplane.

a. Take-off and landing.

Aoren,

3 (3) The angle of bnnk shall not exceed 43°, =
5 (4) The- flight controls shall not bo moved sbruptly.
. (3) Slipping or skidding shall be G dtaet ! :
- +f ; ] -
; y B
: These limitations and restrictions are subject to change,
. and latest service directives and orders must be consulted.

AT ORI N NERE T AL~ N AR L .

FLIGHT LIMITATIONS

‘Normal flight shall So interpreted to consist of the following:

b. Flying in normal attitude with the following limitations:
¥ " (1) The speed at any altitude shall not exceed 1.1 times the - )
maxizmum speed attainable in sustained level flight at that :
altitude using normal rated power or thrust.

(2) The scceleration shall not excead 2g.

e TR S et (3 e T T N B B S

2

-

Figure 26 — Flight Umitations Chort

bh. INITIAL GROSS WEIGHT AND LANDING DATA.
Check gross weight and center of gravity
location for take-off, and check anticipated
loading for landing. Loading data are fur-
nishod in llandbook of Weight and Balance Data,
AN 01-1B-40,

S. BEFORE ENTERING THE COCKPIT, MAKE THE
FOLLOWING PRE-FLIGHT CHECK: St

(1) Pitot hoad cover, blower opening
cover, and any other temporary protoctive
covorings-removed.

{2) All removable cowling and access doors-
securoly fastcned.

(3) Check with ground service crew to see
that proper fuel, lubricating and hydraulic
011 quantities are aboard. Fuel and oil
quantities should be checked by means ofa dip
stick calidbrated to record accurately whan
the airplane is in three-point position.

(4) Battens and surface control lock-re-
moved from movable control surfaces.

(8) wheel chocks-in place.
(8) Compressed air pressure - check gage.

(7) Fire extinguisher - check red disk.

IDENTIAL == i om 19
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PUSH, RELEASE BUTTON | 4

’

Figure 27 — fhfmnco to the Cockpit

4. ENTRANCE TO CLOSED AIRPLANE. ‘ ; canopy, since releasing these pernits the geurs
. o i to re-engage and :lock the canopy.

: (1) Enter the cockpit by walking up the : : 3 s . g st

back of the airplane from the trailing edge : Y. STANDARD 'CHECK FOR ALL FLIGHTS. - On

forward. Steps, which depress to a horizontal . entering the cockpit, check the following:

position under foot pressure, are provided to = =

the right of the airplane centerline. Whether

g

. \ . -
‘(1) Ignition switch, "OFF." This check

going up or down the airplane, always start 'should be made immediately upon entering the

with the left foot. (See figure 27.) s . - cockpit as a safety precaution to prevent ac-

: _oidents to any of the ground personnel who mav

(2) Open the canopy from the right hand handle the propellers prior to starting the
side by pressing the push point on the side engines. s :

of the cockpit, thereby disengaging the gear g 3
train which operatos the sliding section. (2) Adjust ruddor pedals for individual
Pull the canopy aft. . : T comfort by pushing forward on the pawls
. . located on the outboard side of each pedal and

. swinging the pedal to the desired position.

Approximately five and one half inches adjult-

2. ON ENTERING THE COCKPIT. ment is provided.

a. COCKPIT CANOPY CONTROL. - The canopy may (3) Adjust seat helg?n., if necessary, as
be stopped at any position between "OPEN" and follows: Lift slightly on the seat laver,
*CLOSE™ by throwing the canopy control switch pPushing the button on the end of the lever
to a neutral position. Since the motor and with the thumb, and moving the lever in the
gear train form an irreversible mechanism, the . ° direction that it is desired t. have the seat
canopy is locked if stopped in any neutral move. A maximum adjustment of two and one
position. Disengage the gears to break the half inches is provided.
connection betwecen the electric motor and the 1 L
canopy by pulling the cable, running along the (4) Adjust shoulder harness and lock the
right hand side of the canopy, inboard. Then rreel by means of the control handle plunger :
grasp the handle in tho forward rollers and  on the left hand control panel, slipping the
pull aft to open the canopy. (See figure 28.) plunger into the hole nearest desired harncoss
Hold or push the internal cable and the exter- position in the series of holes in the reel
nal button during the entire motion of the = drum. Adjust the cable by means of a turn-
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buckle. Depress the handle to the "LOCK"®
Bositlon to lock the reel; pull it up to
FREE" position to unlock 1t. :

0
[

WARNING

‘Under no @:utances should the shoul- "

der harnes e omitted,

using the seat
belt only. Lo

(8) Check the controls for freodon'ofﬁﬂ

motion, direction and secureness.

(6) Make sure that the mixture control is:

in *IDLE CUT—QFF," then turn battery switch

on or connect external source of electric
power. : ; :
NOTE . <

If an external source of power is used, .
. turn the battery switch off.

(7) Check auxiliary (booster fuel) pump,
operation as follows: ; A .

(a) Mixture control - °IDLE cur-onf.".‘_ '

.

(h) Battery switch - turned on.

(¢) Auxiliary (booster) fuel pump switch
~"0N." The fuel pressure, read on the sngine.
gage unit, should .be from 8 to 15 psi (vith
fresh battery).

(8) Tost operato the oxygen syitem as out-
lined in Section 1V, paragraph 1, if the flight |
is an oxygen flight.

‘to test the bulb.

pr— o — .

S ~r=on
mric. CONFIDENTIAL .. __..c8

Section Il
Paragraphs 2-3

(9) Arresting hook control - Full "UP®
position. :

(10) Landing gear control - "DOWN" and
locked.

(11) Set the altimeter with correct alti--
meter setting. :

" (12) Gyro-horizon ¢ ' directional gyro-
uncaged. - gty
(13) Push the fuel .arve warning light
The bottery switch must be
on when testing the light unless an external
power source is used.

(14) Check the fuel quantity gage to seo
that it is registering.

(15) Wind the eight-da; clock.
(16) Emergency genérator switch - "ON.°

(17) Check operation of radio controls,

Refer to Section IV, paragraph 2. If external
" power source is not available, radio equiprent
. should not be checked until engine is running.

b. NIGHT FLIGHT CHECK LIST. In addition
to the standard check in subparagraph a above,
for night flights, turn the battery switchm
and check the following items:-

(1) INTERIOR LIGHTS.

(a) COCKPIT LIGHTS. = Check the cockpit
lights by turning on the rheostat, located on
the electrical control box, and then switch
on each light.

: (p) INSTRUMENT BOARD LIGHTS. - Check the
instrument board.lights by turning on the
rhecstat, located on the electrical control
box. Spare bulbs are carried in a receptacle
on thel instrument board. :

(2) EXTERIOR LIGHTS.- Check the formation,

'-,nootion, wing, and tail lights by turning
~on the respective switches and the exterior

light.master switch. These switches are
located on the electrical control box.

& LS
3. FUEL SYSTEM MANAGEMENT.

a. GENERAL.- Refer to Section 1, parsgraph 4.
for description of fuel system controls.

-b. MANAGEMENT. - Refer to the Fuel Systenm
Diagram, figure 12, for fuel flow. The fuel
systom is managed by means of the fuel tank
selector, engine selector, primer switch and

" the auxiliary (booster) fuel pump switch,
.shown on figure 12. g

(1) FUEL TANK SELECTION.- (See figure 7.)
Turn the fuel tank selector loop handgrip to

""OFF" or "MAIN TANK," as desired.

(2) ENGINE SELECTION. - (See figuro 7.)
Turn the handgrip to "LEFT ENGINE,® "RIGHT
ENGINE," or "BOTH ENGINES," as desired. For
normal flight, keep the selector in the "BOTH
ENGINES® positionsy When moving froam one cn-
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ine selection position to another,' feel for

E
h which indicates correct positioning.

the notc

(3) PRIMER SWITCH. - (See figure 22.)
Refer to paragraph 5 of this section for the
use of the primer switch in starting the
engine.

(4) AUXILIARY (BOOSTER) FUEL PUMP. (See
figure 7.) Open the electric auxiliary
(booster) fuel pump switch under the following
conditions?® = :

. (s) Starting - to provide pressure. See
paragraph 5 below.

(k) Take-off and landing.
(¢) If fuel pressure drops below 18 psi.

(d) After failure of engine-driven fuel
pump. : -

(a) High-altitude operation - to main-
tain fuel pressure. Loss of pressure is most
likely to occur in summer operation ‘and is
caused by vapor formation in the fuel lines.

(5) FUEL FLOW. - From the auxiliary
(booster) fuel pump, the gasoline flows through
the oil dilution valve, the engine selector
valve, the engino-driven fuel pumps, and the
solenoid shut-off valves to the carburetors.
To effect this flow, the control switches
should be set as follows:

(a) Tank Selector = "MAIN TANK.® * o
(b)) Auxiliary (booster)fuel pump switch -
PoN."® 3

(¢) Engine Selector - "BOTH ENGINES,"
"LEFT ENGINE," or "RIGHT ENGINE," as desired.

NOTE.

£ a%e

The recommended fuel pressure limit il_ﬁA
17 plus or minus 1 psi. %

(6) MAIN TANK PRESSURE., - Leave the main
tank pressure release control on at all times,
except as an additional safeguard in the event
of forced landing.

4. ENGINE AND GEAR BOX OIL SYSTEM

MANAGEMENT.

a. GENERAL. - Refer to figure 13 for engine
oil system managemcnt diagram and to figure
14 for goar box oil system management. Refer
to Section I, paragraph 3 for description of
oil system controls. The engine and gear box
lubricating systems are symmetrical and in-
dependent of each other.

(1) 011 - Grade: 1100; Specification
AN-0-8.
b. ENGINE OIL SYSTEM MANAGEMENT.

(1) OIL PRESSURES AND TENPERATURES. - When
the engine is started, cold oil returning from
the engine is by-passod at the valve through
the cold oil return line to the warm-up COR-
partment in tho lower portion of the tank.

1 : ;
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"When the engine is warmed up, the returning
hot oil opens the thermostatically controlled
valve and allows this oil to pass through the
cooler and into the upper portion of the tank.
Cooling air from two oil coolers is provided
by the engine cooling fan air passing through
"a duct into the coolers. The oil dilution
system is used when starting the engine 1in
low atmospheric temperatures. (Refer to
Section 1, figure 13, for oil dilution systenm
diagras.) An indicator on the main instrument
board engine gage unit electrically measures
and indicates the temperature of the oil
.entering the engine. Pressure type gages in-
dicate oil pressura, and fuel pressure at the
carburetor. Proper oil pressures and temper-
atures for various operating conditions will
be given on a Power Plant Chart to be issued
after flight tesat. :

011 temperature can best be kept from
exceeding the limit by:

: (a) Opening the oil cooler flaps. Mova
the switch to “"OPEN" or "CLOSED," and hold
until the flap indicator shows the desired
flap position. When the switch 1s released,
it returns to neutral, closing the circuit.

(b) Reducing engine rpm.

(g) Increasing airspeed.

: The o1l prossure will decrease slightly
with altitude and take an additional drop
‘when shifting from "LOW" to "HIGH.® 01l pres-
sures may drop as low as 70 pounds psi at
25,000 feet, rated rpm, full throttle. These
drops are normal. s

.

5. STARTING ENGINES.

1 p s . 5
8. GENERAL. - The two sngines are not started
simultaneously. Either the left hand or right
hand engine shall be started first and idled
with the throttle in the warm-up slot while
the second engine is started.

b. CHECK-OFF LIST.

(1) Ignition switches - "OFF.°

(2) Mixture controls - "IDLE CUT-OFF. "

(3) Remove bottom engine cowl pancl for
access and open drain valves on lower intake
pipes in order to bleed air and prevent hy-
draulicing of push rods. Remove spark plugs
from bottom rear cylinder.

(4) Clear engine by turning hand crank on
starter 25-30 revolutions in normal direction
in order to turn the engine one or two revo-
lutions.

* +  WARNING

Never turn over a hot ongin§ by hand.

. (8) Close drain valves on lower intake
pipe.

22

TS AT



=

T DL s L [

b ey e— gy

Raragrophs 3-8

{6) Open manual shut-off valve in goar
box lubricating system. Replace bottom cowl
panel, removed for access in atep (3).

(7) Fuel tank selector - “"MAIN TANK.®

(8) Engine selector - "BOTH ENGINES.®

. (9) Propeller control - full 'INCRBAsﬁ.'

(10) Cowl flaps - °"FULL OPEN,®

(11) 041 cooler door - open.,

(12) Supercharger control - ‘Lpf.' -

(13) Battery switch - 'OH.; e _‘

MOZE s faspe o’

If external power source is available,
turn battery switch "OFF" and plug into
external power receptacle located in the
right hand wheel wall.

g

WARNING

Do not turn the battery switch on while
the engine is not running unless the
mixture control is in "IDLE CUT-OFF,"
If the booster fuel pump-is turned to

- "EMERGENCY" while the mixture control
i8 in any position except "IDLE CUT-OFF"
and the battery switch is on, the lower
cylinders may become flooded, resulting
in damage to the engine when it is sub-
sequently started. 3 5 O

"ON :
{13) Primer switch turned on 2 to 12 sec-
onds (depending upon temperature and condition

(14) Auxiliary (booster) fuel pump switch -
U 3

of the engine) imnediately prior to operating

the starter.

(16) Throttle - approximately one half
distance to "WARV-UP" stop. ' e

(17) Ignition switch.

(a) Master button - push in.

(b) Turn left hand or right hand switech

to "BOTH," depending on which engine is to be
startod. :

(18) Starter switch - "ON,*

(18) Wove mixture control from "IDLE CUT-
OFF® to "AUTO RICH" as soon as engine fires .
smoothly. ' Prime as necessary to keep the
engine running. Do not pump or move the
throttle abruptly until tho engine is running
smoothly. ; . . ;

(20) If engine should fail to continue
runging, return mixture control to "IDLE CUT-
OFF" IMMEDIATELY to prevent flooding.

(21) 1410 at 600 to 800 rpm until both
normal gear box and engine oil pressure are
built up. (See figures 13, 14.) If oil pros-
Sures are not indicatod in 30 seconds, stop
the angine and investigata.

. dicates under-priming.

.'OF?.'

A e

(22) Auxiliary (booster) fuel pump - "OFF."

NOTE

Normally it should not be necessary to
oporate the starter more than 30 seconds
to start the engine. If the starter
switch is held on for one minute and
the engine does not start, allow the
starter to cool for one minute before
making another attempt. After the second
and succeeding cranking cycles, allow
five minutes for cooling.

(23) When one engine is i1dling smoothly
at 1000 rpm with the throttle in the "WARM—UP*"
slot, repeat procedure outlined in steps 7

~ through 21 in order to start second engine.

¢. FAILURE TO START ON FIRST ATTEMPT. If
the engine does not start, wait a few minutes
to allow any spilled fuel to drain out of the
blower drain.

(1) IMPROPER PRIMING. - Inspection of the
exhaust pipe outlets should indicate whether
the engine has been over or under-primad.

(a) UNDER-PRIMING. - No trace of smoke in-
The use of the primer
switch should be governed accordingly.

!

(k) OVER-PRIMING. - Excessive black
smoke indicates over-priming. If the engine
is over-primed, clear thg cylinders and in-
ductiqh system of excess fuel as follows:

1. Mixture control - ™IDLE CUT-OFF."

2. Auxilicéy (booster) pump switch --

3. Ignition switch and master button.

a. "OFF" Af the first éngine 1s
being started.

b. Master button on, switch of en-

. éine béing started only, "“QFF,"™ if other en-

gine is started and idling in the "WARM-UP"slot.
4. Battery switch - "OFF."
8. Throttle - full open.

8. Clear engine ﬁy turning starter

_ hand crank in normal direction to turn engine

over one to two times.
WARNING

Never turn over a hot engine by hand.

d. ENGINE FIRE DURING STARTING. Refear to
S8ection III, paragraph 1 for instructions if
firoe breaks out in engine during starting.

6. WARM-UPO

" 8. GENERAL - (Both enginas running.) For
wara-up, the following settings should be ob-
servod:

Bl T e e e Y
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Figure 28 — Cockpit Canopy Monual Control

.

(1) Throttle - shift to "TAKE-OFF" slot

to obtain 1000 rpam. x5

(2) Propeller control - full "INCREASE,"

(3) Cowl flaps - full "OPEN," . | .

‘quired. :
(5) Mixture control - "AUTO RICH.®

il

&

(6) MAXIMUM RECOMMENDED CYLINDER HEAD TEM-

PERATURE. - 232°C. (4B50°F.). If cylinder
head tecmperatures approach 232°C, (450°F.),

the engine should be cooled at 1000 rpm before

continuing with the warm-up.

b. WARM-UP.

(1) Check o1l pressures. With cold oil,
engine oil pressure may be above 200 psiuntil
0il-in temperature is approximately 40°C,
(104°F,), ; : ;

(2) Idle at 1000 rpm, with the propeller

control in low pitch, until oil te-peratgfc .

1s 40°C, (104°F.).

CAUTION

DO NOT OPERATE THE ENGINES AT SPEEDS
OVER 1300 RPM FOR EXTENDED PERIODS WHEN
THE PROPELLERS ARE NOT ENGAGED. AT
SPEEDS OVER 1500 RPM, INERTIA FORCES
GREATLY EXCEED GAS FORCES WHEN THE PRO-
PELLERS ARE NOT ENGAGED, AND MAY CAUSE
DAMAGH,

24 e CONFIDE

(4) 011 cooler doors - "CLOSED" or as re- l

_ .~ full "INCREASR" to

= =opF,®

.- . RICH® before the engine cuts out.

_.aration characcoristiés.

’

7. GROUND TEST.

A. GENERAL. - Observe the conditions des-
cribed in paragraph6of this section. Throt-

" tlé should be in "TAKR-QFF* slot, except for

ignitien safety check.
h. GROUND TEST.

(1) IGNITION SAFETY CHECK. - With engine
idling at approximately 1000 rpm, throttle in
" "WARM-UP" slot, turn ignition switch to "OFF" "
(momentarily), and back to "BOTH." Engines

. should cut-out completely when ignitionswitch

is in the "OFF" position.

(2) Open throttle briefly in *TAKE-OFF"slot
to at least 2200 rpm or 30 inches Hg and check

. the following:

CAUTION

Backfirihg may result from opening the
throttle too suddenly from the idling
- position in flight or on the ground.

(a) o011 prghsure - 90 to 95 psi.
- < (b) Fuel pressure - 18 to 18 psi.

- - (g) Magnetos '~ Check magnetos at
2200 rpa. There should be no more than 75-100
* rpm drop when operating on either mapneto.
This check should always be made prior to the
IDLE MIXTURE CHECK (rofer to sub-paragraph
(4) below). : :

(3) PROPELLER GOVERNOR CHECK.
(a) Place propeller governor control
in full "INCREKSE." - ‘ e

: (b) Adjust the throttle to engine spoed
.of 2000 rpa. o e A :

‘ (¢) Move the propeller control fron
DECREASE." The engine
speed should drop to about 1200 rpm. Check

propellers visually to see that both have

. ~come out of low pitch. -

* (d) Return the propeller control to
full "INCREASE." Rpm should return to 2000,

_(4). IDLE MIXTURE CHECK
 (a) Set throttle for 600 rp.

(h)f,luxiii;r}l(boo:tor) fuel pump -

(c) Move the mixture control lever
- smoothly and steadily fnto ®IDLE CUT-OFF" and
observe the tachometer for any change in rga.

5 R
(d) Return the mixture control to "AUTO
A rise of
more than 10 rpm indicates too rich an idle
mixture, and no change ordrop in rpm indicates
the mixture is too lean. A risea of 5 to 10
rpm is recomnended in order to permit idling
at low speeds without danger of fouling plurs
and, at the same time, to afford pgood accol-
Cylindor head tem-
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peratures should be normul, 150°% to 160°C.
(302° to 320°F.), when making this check. 2

- (5) SUPERCHARGER CHECK ' AND DESLUDGINGr
PROCEDURE. - The supercharger check should

naver ha made or tha couplings desludged until
the oil temperature has reached 60°C. (140°F.).

If & regular supercharger check is not mado,"
the couplings should be desludged as directed ..

in paragraph (d) below, since the prevention

of an excessive accumulation of sludge in the .

supercharger clutch mechanikm is dependent

upon frequent shifting of the glutchas._

CAUTION © ESADEYSA-- B3

When shifting from one blowé;érntio' to

.another, be sure to shift quickly, with-'. |

out hesitationbetween positions inorder
to avoid dragging and slipping the clutches. =

(a) Adjust the throttle to 1200-1400

rpm; then shift the supercharger control from
"LOW® to "HIGH." 01l pressure will change
5-10 pri while "HIGH" blower is engaging.

(b) After a ainimur of 30 aecondslln

"HIGH,"® open the throttle to obtain 30 inches -

manifold pressure. Note the rpm.

(c) Shift back to the "LOW" position
and, after the manifold pressure has stabil-
ized, readjust the throttle to obtain 30 inches
of manifold pressure. Note tho rpm. An in-
crease in engine rpm when shifting to a lower
blower ratio, while maintaining a constant

* manifold pressure, indicates thattho couplings

are operating correctly. Fluctuations in oil

. pressure du{iff the shifts indicate that the

hlowers and tches are operating properly.

: (d) Desludge the couplings by shiftin
as directed in paragraphs (a), (h) and (g
above. This shifting can best be porformed
.on the ground, and, where possible, several
shifts into each ratio should be made before
and after each flight. : :

(6) ELECTRICAL CHECK WITH ENGINES RUNNING.

(a) Disconnoct external power source,
if used.

‘ (h) Make sure the b;ttofy switch is on.

(¢) Run the engine rpm up, solect left
or right voltmoter alternately, and watch the
needle for a dip which should occur at ap=
proximately 26.5 volts, to indicate the clos-

.ing of tho reverse current cut-out.

(d) Increase the ongine rpm and watch
the voltmoter. The voltage should increase

. to about 28 volts and stay there, regardless

of any further increase in ongine rpm.

(¢) If the reverso current cutout does
not close, or if tho voltmeter reading does
not_ lie botween 27.5 and 28.5 volts, cor-
roctive staps should be takenbefora tako-off.

(7) HYDRAULIC PI'RESSURE CHECK. - Check the
hydraullc pressuro gage. It should indicaté
1250 to 1300 pounds per square inch.

= ; : Section It

Paragraphs 7-8

(8) RADIO CHECK. - Test radio operation
(refer to Section IV, paragraph 2).

" 8. TAXIING INSTRUCTIONS.

a. Use take-off slot for taxiing. Don't

" rev up tha engine and then ride the brakes.

Badly over-heated brakes are not fully ef-
fective and can fuse the brake discs to the
extent of leaving then.frozen for landing.

b. Let tha airplane roll freely when pos-
“sible, using the brakes as an aid in steering,
stopping and holding only. The throttle can-
_not be used for directional control, since

"' the two engines cannot be operated at dif-

ferent speeds and propeller pitch cannot be

" independently varied.

c. The forward location of the cockpit pro-
vides excellent visibility. Use the S-turn

procedure for best forward vision on the taxi
strips.

Byt i
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CAUTION

When taxiing close to other alrcraft,
obstructions, or personnel, and partic-
ularly when making turns, carefully es-
timate clearance of the propeller arcs
and ailavators.

d. Look the tail wheel when taxiing cross-
wind to relieve excossive braking action.

@. Xeep alectrical load at a minismum to pre-—
vont battery discharge.
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Paragrephs 9-20
9. BEFORE TAKE-OFF.

8. Full-power check and an engine power
check table will ba included in a subsequent
revisionwhen the information is available.

b. CHECK LIST. b

(1) Shoulder harness and safaty belt -
securc and locked.

(2) Cabin - fully open. -
(3) Tail wheel - "LOCKED."
(4) Arresting hook control - "UP.®

{(3) Throttle control - "TAKE-OFF."

(6) Propeller control - maximum rp- ("Il-
CREASE") .

(7) Mixture control - "AUTO RICH."
(8) Sdpercharger control - 'Low."
(9) Fuel tank selector - "MAIN TILNK._"' _
(10) Engine selector - "BOTH ENGINES." '

" PON."
(12) Cowl flap - "OPEN."

(13) 011 cooler switch - "OPEN" as re-
quired.

(14) Check magnetos.

’

(18) Cylinder hoad and gear box and engine

01l temperature - above minimum and not near
linits. =

NOTE

Information regarding the stability and
control characteristics of the airplane
{paragraphs 10-13, 16-19 inclusive) is
not available at the present time, but
will be included ina subsequent revision.

10. TAKE-OFF.

11. CLIMB,

12, DURIN& FLIGHT.

13. STALLS. 20

14. SPINS.

= Refer to f‘igure as, night !.1-1-
tations Table. .

26

(11) Auxiliary (booster) fuel punp switch =

el N

15. PERMISSIBLE ACROBATICS.

Refar to figure 28, Flighu Limi{tations
Table.

16. DIVING.

17. NIGHT FLIGHT. 2

18. APPROACH.

19. LANDING. R
20. STOPPING OF ENGINES.

2. Desludge the superchar er clutch 1n ac-
cordance with pa:agraph 7h(5) of this section.

h. Bafore shutting down the engines, use the

" following procedure for cooling:

(1) Cowl flaps - full "OPEN" while 1dling
and for at least ten minutes after stopping.

(2) 011 cooler door -"QOPEN." ,.

(3).Propeller control - maximum rpm ("IN-
CREASE") . :

(4) Throttle - "WARM-UP"-set to 800-1000
rpa to cool cylinder head temperature to ap-
proximately 200°C. (392°F.) or below.

o. OIL DILUTION. - (Refer to Section i)
paragraph 31 for description of oil dilution
switch and to figure 13 for oil dilution sys-
tem diagram.) .In the avent of temperature
forecast of below 1°C. (4 30°F.), the oil in
the warm-up circuit shall be diluted in the
following manner:

(1) Open the manual shut-off valve in the

‘01l dilution line.

(2) Engine speed constant - 1000 rpm.

(3) 011 dilution switch - “ON" (approxi-
mately five minutes, depending on expected
temperatures).

(4) Stop engines by moving mixture control

"te "IDLE CUT-OFF" position; then cut ignition.

(5) Hold oil dilution switch "ON" until
engine stops.

(6) When a cold engine in which the oil -
-was diluted prior to shutdown is subsequontly

started, and aftor running a short while, the
oil pressure starts to fluctuate or drop, the
dilution switch shall be held on intermittently
for intervals of a few seconds over a period
of about 15 seconds. If the oil prossure
still does not becomae stcocady, stop the engine
and walt for approximatoly five minutes before
attompting another start.

(7) When oil prossure remains steady,

close the manual shut-off valve in the oil

dilution line.
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(8) PRECAUTIONS.
() Do not ovor dllutol
(b) Guard apainst firae.

(¢) Dilute only when justified by a
foracast of low temperaturo, below 1°C. (+ 30°

Fo)e

(d) Allow adequate warm-up beforo taking

off, except in cases of oxtreme emargency.

{¢) Kccp the oil system free from sludge
! '

and water.

{f) Check position of manual shut-off
valve in the oil dilution system.

(g) Since the oil in the propeller is
not dilited, care must he taken to dotermine
that the propeller pitch changing mechanism
is opcrating prior to take-off. 3

d. TO STOP THE ENGINE.

{1) Auxiliary (booster) fuel pump - ®QFF."

{2) Mixture control - "IDLE CUT-OFF."

NOTE

THE MIXTURE CONTROL SHALL ALWAYS BE LEFT
IN "IDLE CUT-OFF" WHENEVZR THE ENGINE IS
NOT RUNNING, TO DPREVENT FLOODING OF THE
ENGINE THHROUGH INADVERTANT USE OF THE
AUXILIARY FUEL I'UMP,

{(3) Ignition switches when engine stops
turning - "OFF." y

Section i
Poragraphs 20-21

i Rame

NOTE

“As 'soon as the engine begins to cut-out,
move tho throttle forward slowly to pre-
vent backfiring.

(4) Battery switch - "OFF."
(5) Fuel selector - "OFF."

(8) Turn off all switches used for flight,
i,e., radio, lights, etc.

(7) Cowl flaps and oil cooler doors - close.
as soon as engine is cool.

(8) Cockpit cabin - close.

21. BEFORE LEAVINSG THE AIRPLANE.

8. Park the airplane with 1ts nose into the
wind, if possible where it will not be affected
by the "propwash” of other airplanes.

h. Pull and turn handle to lock tail wheel.

¢. Lock rudder and ailavator control systems
in neutral by means of the lock located at the
base of the stick.

d.ACheck to see that the battery switch is
"OFF."

e. Check to see that the airplane is grounded,
that chocks have been placed fore and aft of
the front wheels and that the airplanc is tied
down, if necessary.

T, Checlg-,ta sec that pitot head cover, blower
opening cover, and other temporary protective
coverings are in place.

[ o e

wor
oot e v |

| R ONADENTIAL et 27
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1. FIRE.

: - a. FIRE ON ann-uno ruz ENGINE. s

ST
. (1) Master 1gnltion switch button - OFF =

Y R % . s -

o i e O e e o,

(2) COg fire oxunguishar -""L. H.
*R.H. on, whichever engine is affacted. The
fire cxtinguisher control is located on the
lerf hand side of the cockpit.

30

Fee (3)
- the source of the tlalo.

'-:;. - £

b. FIRE DURING TAKE-OFF. g

D e ooy

(1) co, fire extlnguiahar -cont;‘ol - 'L.ﬂ.
on or'ﬂ HY on, whichever engine is arrected.

-

(2) Land immediately. 5 a b Pgait : f' 141}LE,,

&. FIRE DURING FLIGHT. ,fl_ﬂ.; l, -

or "R.H. Engine," whichever engino is HOT on
fire. 3 :

1

_“0FF."

(4) Do not utto-pt to start aftectad en~’

gine again.

.

(3) Land as soon as posuibl@.

Figure 30 — Fire Extinguisher Control

40

EMERGENCY OPERATING INSTRUCT!ONS

‘on nr“;;
(See figure

Btand—by captain shall apply COg tdd

(1) BEngino selector - t.urn to 'L H. Enginc' g

(3) CO, fire extinguisher control - "L.H. ;“
on or "R.H, on, whichever angina is affected. -.:

. Section 11
.~ Paragraphs 1-2

=z

d. ELECTRICAL FIRE. - In the event of a fire
in the electricnl systen, observe the fol-
lowing = : :
=5 (l} Turn off the elergency generatar and
battery svitches.

s (2) Turn offall otherelactrical switches.
B 7 udon S M T extinguiahed, turn the
= circuits on, ona at a time, starting with the
‘emergency generator and battery switchos and |
“.watching for the circuit which caused the'
T fire. 4besgn; babrennaoet o
: (4) If cause 1sundeter-1ned, land as soon ~
as possible. o
‘\:.7 ; : = S

, El

2 mcms FAILURES.

: Jb GBNERAL. - Engine failure -ay be indi-
-.c;tad by either of the’ tollowing.

(1) nghting of the dgclutchlng switch
llght on the instrument board. =

=8 :[_ (2) Freezing ‘of the engine.
(2) lgnltion switch of burn!ng ongino b5

(3) ‘Drop in nltitude and Ioss of speed.

b. DURING TAKE-OFF. 3
— “i(1) If one engine fuils after a specd of
95 mph has been reached, level flight may h:
‘.. maintained at that speed in order to make a
normal forced landing. Refer to paragraph ¢
i of this section. :

(2) In the evéentof co-ple te engine fallure
during take-off, LAND STRAIGHT AHEAD, {f
-sufficient runway is available for a normal
" (wheels down) landing.

(a) Porform as many as possible of the
operntions listed helo- in the order given:

: 1. Landing gear - "UP% Af sufficient
* runway is not availsble STRAIGHT AHEAD for a
‘landing in the normal (wheels down) landing

“condition.
* - 3. Lower seat saveral notches. % i
3. Switches (battery and ignition) -
" %oFR." T gl e
. DURING n.mnr. e e -

.

(1) Ignitlan switch or ntraetad engina -
“OFF."

. .- -

(3) Eugino :olcctor - 'LEPT ENGINE® or
"RIGHT ENGINE,® whichever 1s operating nor-
laliy. ;

e

JSRNILE "

[T
. B CONFIDEHTIAL o ey .
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Section Il

m*comafmm%

Paragraphs 2-4

5 Va MIN. R/D Vg R/D
CONDITION POWER . WEIGHT M.P.H. F.P.M. M.P.H. F.P.M, 0
NORMAL OFF 14550 190 2330 255 2655 -79
LANDING OFF 13350 140 3080 180 3560 -13°

Va - SPEED FOR MINIMUM RATE OF DESCENT
Yg -~ SPEED FOR FLATTEST GLIDE
0 - APPROXIH*TE FLIGHT PATH ANGLE TO HORIZON

ALL VALUES ARE GIVEN FOR SEA LEVEL : i .

Flyur; 31 — Recommended Speeds After Engine Failure

d. RECOMMENDED SPEEDS AFTER ENGINE FAILURE.
In case of complete power failure, with the’
engines declutched from the system but with
the propellers free to rotate, the pilot may
use the above recommended speeds:

3. BAII.-DUT.

a. The entire canopy may be jettisoned ror

bail-out. Throw the switch located adjacent
to the normal operating switch. (See figure
24,) This action explodes the main attaching
bolt in each of the three rollers supporting
the canopy which will fly off under thg in-
fluence of air loads.

CAUTION

Crouch as low as possible in the cockpit,
head well down, before jettisoning the
canopy in order to prevent the possibil-
ity of the canopy striking the head as
it leaves the nirplane. :

4. FORCED LANDINGS. :
a. GENERAL. - In the ovont of a forced
landing, the pilot should consider a number

of variables in order to determine his bost

/

Figure 32 — Compressed Alr Emergency
Arresting Hook Control

Inndlng anultudo. These include alticude,
type of terrain, and the characteristics of
the airplane.

(1) Landings 1n terrain such as golf

courses, ploughed fields, swamps, mud or sand
should be made with landing gecar up. Most

. nose-overs occur as a result of landing in
such terrain, with the landing gear down, and
nearly all scrfous injuries and fatalities re-
sult from nosing over.

. (2) Landings inrough, rocky or tree stump
terrain should be made with wheels down, so
that the undercarriage and not the fuselnge
‘'will make the initial contact.

which appcars smooth and level froa the air
frequently turns out to be rourh, crosscd with
ditches, soft, or full of obstructions when
the nctual landing is made. - :

(4) All forced landinrs should he made
well ahove the stalling spced into the wind.
There will be little or no control of the air-
plane 1f an attempt is made to land at or

slightly above stalling speed.

'

. GEAR DOWN LANDING.
"(1) CRAS:: LANDING.

(&) Jettison candpy.(Pn}Agraphla.)

An) Ign}tlon and battery sultcﬁ-‘uFF.f

(¢c) Lower pilot's seat.

(3) NORMAL FORCED LANDING. = . .

. (a) Ignition and battery switches - "OFF."

(b) Lower pilot's scat.

2

g» GEAR UP (BELLY) LANDINGS.
' (1) PREPARATION FOR BELLY LANDING.

S

(a) Landing gear - "UP."

LR

. (b) Shoulder harness and scroty ho?t -
looked tight. :

.

(c) Jattison the cockpit cabin sliding

mne-—rq—-—‘n--h,._,_ﬁ e s |

———
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(3) Pilot's should renclhor'that réound .

.
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" ARRESTING HOOK

P e e L sar oyaomTess Parographs 4-7

e W@ INF] Fgﬁ;!ﬂgkuzxxn:azza ' Section IN

section. (See paragraph 3 of this section.) 6. FUEL SYSTEM.

»
(d) Fuel tank pressure release - ‘OFF."
= a. FAILURE OF ENGINE-DRIVEN FUEL PUMP. - In

2 CONT GROUND. the event of engine-driven fuel pump fallure,
N ACT % Coe Tty e proceed immediately with the following:

L]
fa) Lowms pllot & SdN. (1) Booster fuel pump - "EMERGENCY."
(b) Switches (battery, generator, igni-

tion) - "OFF." (2) Fuel sclector - "MAIN TANK."

(3) Shift to low blower. Note that with
the emergency (booster) fuel pump on “ENER-
GENCY," the fuel pressure will not come up all
the way until the supercharger control is
shifted to "LOwW." :

(c) Fuel tank selector - "QFF."
4. DITCHING.

(1) The procedure outlined for GEAR UP
(BELLY) LANDINGS is applicable to ditching.

5. PROPELLER.
7. SYSTEM OPERATION.

A dead engine may be positively identified

by loss of rpm. The automatic declutching 8. LANDING GEAR AND ARRESTING HOOK EMERGENCY
switch will immediately declutch the affected EXTENSION. = In case of failure of the hydrau-
engine and light the instrument board indica- lic system or power failurc, the landing gear
tor, hence there is no provision for feather- can be extended by means of the compressed
ing and unfeathering the propeller or for air system. (See figure 33.)

control of malfunctioning propellerse Should

both engines fail, the propellers will return (1) For emergency extension of the landing

to the full feathered condition. gear, proceed as follows:

TAIL WHEEL SHUTTLE VALVE

ARRESTING HOOK
ACTUATING CYLINDER

SHUTTLE YALYE

TAIL WHERL
ACTUATING CYLINDER

EMERGENCY
- BY-PASS YALVE

=

EMERGENCY COMPRESSED
AR CONTROL

COMPRESSED AR GAGE

ARRESTING HOOK CONTROL ROCATED N LH. WHERL WELL)

COMPRESSED AR BOTTLE {2} LANDING GEAR ACTUATING CYLINDER

LAND®NG GEAR SHUTTLE YALYE
LANDING GEAR DOOR. ACTUATING CYLINDER

CLEQ COMPRESSION CYLWMDER

Figure 33 — Compressed Alr Emergency Landing Gear and Arresting Mook Extension System Diagram
) S g T T |
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Saction 1]
Paragraph 7

(a)

Reduce speed to approximately 80
knots.

(b} Pull the landing gear emergency ex=-
tension handle, located between the rear of
the left hand shelf and the pilot's seat.
This action opens the compressed air bottles.

NOTE

The compressed air system will extend
the landing gear regardless of the posi-
tion of the landing gear control handle.
However, if time permits, it is recom-
monded that the landing gear control
handle be placed in the "DOWN" position.

(2) For emergency extension of the arrest-
ing hook,proceed as follows:

(a) Reduce speed to approxilaiely 80
knots and pull landing gear emergency extension
handle. Sce preceeding paragraph 7a(l).

(b) Turn the arresting hook emergency
extension handle up. The handle is locagted
on the left hand side of the bulkhead in the
pilot's cockpit. '”__,_‘h‘_
e _

b. ELECTRICAL. s bl

(a) If one gencrator fails, turn off
switch immediately and operate system on the
functioning generator.

(b) If both generators fail, and high
voltage (over 30.0) occurs, the following
steps should be taken to prevent burning out
the battery and other equipment:

1. Turn the emergency generator switch

2. Operate only absolutely essentfal

loads from the battery.
¢ !

3. The battery can be periodically

) rechargga by closing the emergency generator . S =
_ switch fornot more than five minutes.

During
these charging intervals, the electrical
equipment likely to he damaged by excessive

voltage should be turned off. ¥

{c) Failure of both generators with low
voltage (below 26.0) may permit the reverse
current cut-out to open and allow the elec-
trical equipment to drain the battery power.

1. To check whether the reverse cur-
rent cut-out is closed, turn off the battery-
switch and obsarve whether electrical loads
(radio,lights, instruments, etc.) lose elec-
trical power. If they do lose power, the re-
verse current cut-out is open. All but ahso-
lutely essential electrical loads should be
turned off in order to conserve battery power,
Note that when two batteries are installed,
radio and IFF operation will last about one-
half hour, running on batteriaes alone.

(1) VERY LOW OR ZERO VOLTAGE. - Promptly
turn of'f all but absolutely ossential loads to

conserve the battery. P

. ST T
= CONFIDENT

G . e, A

P hrioale 2 ay b AT % 5 v

FRET L oL et
.

e pol
.- oy d
(1) GENERATOR SYSTEM. : e he emergency valve (small red knob on

T e s | e )
AL TLZ:UE e

-t

(2) CIRCUIT BREAKERS. - If an electrical
overload of sufficient magnitude and duration
occurs in a circuit, the circuit breaker but-
ton will pop out, thus breaking the circuit.
Push the button back in; if the circuit has
been seriously disturbed, as by a "short,".
the button will pop out again, breaking the

_edrcuit, & Ty

-¢. OXYGEN.

(1) Should symptoms occur suggestive of
oxygen deficiency (anoxia) such as drowsiness,
dizziness, dimming of vision, awkward perfor-
mance of routino tasks or nausca, or should
the regulator become inoperative,. immediately
turn on emergency valve and descend below
10,000 feet. .

(2) Should excossive carbon monoxide or
other noxious or irritating gas be present or
suspected, regardless of altitude, sot the
air valve at "OFF" or "100% OXYGEN® position
. and use undiluted oxygen until danger is past

or flight completed. =
o,
R

H

o

NOTE

regulator) shall be closed at all times,
except in an emergency; then open emer-

5 gency valve slowly to minimum flow re-
° quired.

d : . J . ; 3 .
Figure 34 — Emergency Fuel Tank Pressure Control

e :

d. PRESSURIZING EMERGENCY MANAGEMENT,

(If'ln the event that fuel pressure drops
considerably, as indicated on the fucl pres-
sure gage, check the followingpossible cause:

(a) Failure of one,engine (refer to para-
graph 2 of this section). :

(2) To relieve the fuel tank prassurizing
system in an emergency, release the cemergency
fuel tank pressure control above the left hand
control pancl in the cockpit. (Refer to para-
graph 4g, Section I for description of tho

n;ﬂﬁguxi}_ngrizjte- release valve.)

B T o -
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OXYGEN.

g. GENERAL. - A diluter-demand type oxygen
system 18 provided (See figure 35). The
oxygen cylinder is located just forward of

the seat bulkhead in the cockpit. The flow
indicator i{s mounted below the cockpit cowl
and to the right of the instrument board.

The diluter demand regulator is mounted for

ward of the flow indicator and is similar in
operation to the Jemand regulator, except
that an air admission valve is incorporated
which allows air from the outside to enter
the breathing system. The dilution of pure
oxygen with air, dependent upon altitude up
to approximately 3u,000 feet, is controlled
by means of a small lever on the regulator.
When the air valve is set to "ON,
automatically mixed with oxygen from the
supply.cylinder. Above approximately 30,000
feet,
delivered.

air is

100 per cent oxygen 1is. uuto-ntically

T

b. WHEN TU USE UXYGEN.

(1) During normal operations,
uter lever should be turned to the "ON" po-
sition, thus obtaining the maximum economy

- "-_r
the dil-

~

and endurance from the oxygen supply lbpard..

.

NOTE SinE £

= :
If symptoms suggestive of oxygen de-

»

.

' 5,000 feet,
,Iisslons simulating co-bnt.

atasa k3

- Section IV
Paragraph 1

e T s

OPERATIONAL EQUIPMENT | 835 eve"

ficiency (anoxia) such as drowsiness,
dizziness, dimming of vision, awkward

‘performance of routine tasks or nausea s iy

should occur, descend immediately to
10,000 feet, using the emergency oxygen
system in accordance with paragraph 7¢

of Section III. <::> :

(2) The regulator is equipped with an
oxygen flow indicator which varies with the
pilot's breathing, thereby indicating proper
operation of the systeam. If the blinking
action ceases, immediately turn on the emer-
gency valve in accordance with paragraph 7c of
Section III. T 5

.

(3) Use oxygen on 811 flights above

10,000 feet.

-

Use oxygen on night flights above
on combat missions, and training

" (4)

.

PREFLIGHT CHECK. - It 1s recommended

Ce

intervals when the airplane is on the ground,

and whenever possible before flights in which
- oxygen 1s likely to be used, in order to

sssure propor functlonin; of the systeam:
: ]

(D) Enor;oncy valve - "0FF.°

(2) Open cylindor valve.

.

' . OXYGEN CONSUMPTION TABLE : ' o
APPROX IMATE HOURS OF OXYGEN. ONE MAN AIR VALVE "ON® OR NORMAL OXYGEN ~
CYLINDER =
PRESSURE ALTITUDE IN THOUSAND FEET :
5 10 15 20 26 30 35 40
1800 8.0 9.0 8.5 8.9 .0 3.1 ¥.2 8.9
_ 1500 8.4 7.2 5.8 5.6 3.3 2.5 3.4 5.5
- . 1200 . yig 5.4 5.1 u.1 2.4 1.9 2.5 .1
300 3.2 3.8 3.4 2.8 1.6 1.2 W 2.8
800 1.8 1.8 1.7 1.4 .8 .6 ) 1.4
300 DESCEND BELOW 10,000 FEET
- " ONE 514 CUBIC INCH CYLINDER DILUTER-DEMAND REGULATOR
ol ’
= ﬂgu&-% pxyio:_CnnmeA_el;_Iabh.,.m
: T CONFIDENTIALY a3

- that the following shall be checked at 20 hour

Allow at lealt‘




Section IV
Paragraph 1

ten seconds for pressure in line to oqdalizo. 

Pressure gage should read 1800 plus or minus
50 psi, if cylinder is fully charged.

o T T,

(3) Close cylinder valve. After a few

minutes, observe pressure gage and simulta- .
If gage pointer

neously open cylinder valve.
jumps, leakage i{s indicated and system should
be repaired prior to use.

{(4) Put on mask. Check mask fit by plac-
ing thumb over disconnect at end of mask tube
and inhaling lightly. If there is no leakage,
the mask will adhere tightly to the face and
a definite resistance to inhalation will be
encountered., If mask leaks, tighten mask

suspension straps and/or adjust nose wire.

DO NOT USE A MASK THAT LEAKS. Never check
mask it with EMERGENCY FLOW “ON.° 3

(58) Couple mask
tube by means of quick-disconnect ﬁoupling._

socuroly‘to‘breathing

< RIS NOTE

... Since the amount of added oxygen is very
r223c small at sea level, the oxygen flow
- . meter may not operate while the plane
is on the ground. In this case, turn
the air valve to "OFF" or "1u0%¥ OXYGEN®
and test again. If oxygen flow indi-

+ cator operation is now satisfactory,
- reset the air valve to "ON" or "NORMAL
" - OXYGIN," in which setting adequate oxy-
gen flow and blinker operation will be

- assured at oxygen - use altitudes.

1 -

(7) Check the emergency valve by turning

the handle toward the "UN" pesition until

,, oxygen flows into the mask. Close the emer-
4 . gency valve. .

d. OPERATING INSTRUCTIUNS. - The following

procedures shall be followed when oxygen is

- . S e

' . . =2

NOTE

Mating parts of coupling must not be
"cocked,” but fully engaged. : e

{6) Open cylinder valve. Breathe several
times to see that regulator is functioning
properly. = =y

.

" ..used during flight:

-:‘, (1) Open oxygen.cylindar valve if not al-

.- ready opened. Pressure gage should read ap-

.'. . .proximately 1800 psi if cylinder is fully

charggd.'"

. +(2) Set air valve to "NORMAL OXYGEN" for
. all normal flight conditions. :

(3) Put on mask, Fully éng;geJ-ating por-

tions of disconnect coupling to oxygen systea

DILUTER DEMAND ——— : ./:“'ll 4
OXYGEN REGULATOR — e :
5 Seioggictifides /4 e
MASK Fecr
L G
€ sl o E
) i 7
2 . a5
3 =
g ot
Py %
o
?
L Q1) =
o, e
r
&
s
j _ : Fa
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.taining the controls for operating the com-

— et
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Section IV

Paragraphs 1.2

breathing tube and attach clip to parachute
harness %or clothing) sufficiently high on
the chest to permit free movement of head.

[}

(4) Check mask fit by squeezing mask tube
and inhaling lightly. If there is no leakage,
mask adheres tightly to face and there is a
definite resistance to inhalation. If mask
leaks, tighten mask suspension straps.

g. While oxygen is on, frequently check:

(1) Cylinder pressure gage for oxygen
supply. 3

(2) Oxygen flow lndlcct.or for flow of

oxygen through the regulator. S4
(3) Mask fit for leak ctgncnesa;‘

(4) Disconnect coupling to insure that it
is fully engaged.

(5) Upon_completing tlight, turn ort oxy- .
gen supply. =

NOTE

- . ®

Do not exhaust oxy‘gen aylinder below
J00 psi, except in an emergency.

£. EMERGENCY CONDITIONS. - Refer to' Section
IlI, paragraph 7¢ for emergency conditions
resul ting from failure of the oxygen system. "'

2. COMMUNICATION AND ASSOCIATED
ELECTRONIC EQUIPMENT.

a. GENERAL. - The radio console panel con-

munication, navigation, and identification
radio equipment is located in the cockpit on
the right hand control shelf. (See figure 38)
This airplane is furnished with the following
equipment: -

aN
M
A
S.
T m—AFTye <
: COMM .
R VOLUME —
- BOTH
v PG PP
H : p -
F

(@

ICE

O=-<>»Z

3 &
2

CHAN SEL

TUPM' i;i ;;;
m:ac:m:.v }

| © O Wi [shei QLR QN

l_ncp-w

L

»

..._'._j'—@“-@ ® O[O0 O

OG0 0T0

Figure 37 __ pilot's Jack Box

ag

" AN/ARC-4
BC-1206-C

2N,

s AN/APX-1

b.

r.

COMNUNICATION EQUIPMENT

NAVI("-ATION E.QU-IPHI‘.NT

" AN/ARR-2A Beceivlng

: Flgwo 38 — Rodio Console Control Panel

VIIF Transmitting and Receiving
LF Range Recet ving

IDENTLFICATIUN EQUIPMENT

UPERATIUN UF COMMUNICATIUN,
AND IDENTIFICATIUN EQUIPMENT.

IFF Transaitting and Receiving

NAVIGATION,

(1) UPUN ENTRANCE INTU THE COCKPIT.
JTIAL =TT
ma- CONFIDENTL

IR AD S A X et o |

T o Riris BT T e TR ot i Dy
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Section IV oSl
Paragraph 2 O

PR

(a) Plug headphone extonsioﬁ_card:&n&kifla

CONEIDEN T AL

R

N

RANGE RECEIVER:

e o Ve

. 3. ON

hand microphone into the *"TELEPHONE" .and™'<""7" "7

*yI CHOPHUNE" holes in the jack box located at
the rear right hand side of the cockpit.
(See figur"e 37.) ;

() EL outside source of electric power

is not connected, turn on the battery switch
with engine running above generator cut-out
speed to avoid draining the battery.

{(c) Throw MASTER RADIO switch "ON. ¢

This provides power to all radio equipment
except IFF equipment. =

(d) warm-up pericd - one minute.
(2) OPERATING INDIVIDUAL RECEIVERS.

(a) VHF RECEPTION. - The VHF receiver,
RT-10/ARC-4A, with a frequency range of 140

to 144 megacycles is controlled from the VHF .

panel.
NOTE

For an actual operating test of this
equipment, it is necessary that signals
be present on the channels to be oper-
ated. In the absence of signals,’ the
squelch circuit reduces the receiver
output to zero, so that it is impraetical
to properly gauge receiver performance.
The following instructions illustrate
the procedure even though signals are
not present. . :

1. If VHF reception only is desired,
(See paragraph 3 bélow for simultaneous op-—
eration) check~-that other equipment audio
output controls are off, as follows: (See
figure 38.)

Control Position

Panel
NAVIG SENS Fully
Counterclockwise
RANGE RECVR YOLUME Fully
: Counterclockwise

2. On VHF panel, throw "P-G BOTH P-P®
switch t5 "BOTH.® :

3. On MASTER panel (if a signal is
present) "advance COMM VOLUME knob clockwise
to obtain the greatest headset volume without
aural discomfort. If a signal is not present,
advance the COMM VOLUME knob fully clockwise.
(A high setting of the COMM VOLUME knob is
desirable to keep the output from other re-
ceivers at a satisfactory level.)

(b) LF RECEPTION. - The BC-1206-C LF
range receiver with a frequency range of
200-400 kilocycles is controlled from the
panel forward of MASTER panel.

1. If LF range reception only is de-
sired (sée paragraph 3 below for simultaneous
operation) , check to 3ee that other equipment
audio output controls are off, as follows:

4 N

Gic e a+ Advance VOLUME control knob
* alockwise until normal background is heard.

b. Turn tuning knob to thk Vreg-

“’thpgy of. the desired radio range statlon.

it piEesnps ¢ .
Sl A ¢. Then readjust VOLUMEcontrol knob
for normal operation. : i

"ol =, : 2

: 43 NOTE

.. : Rotate VOLUME control knob counterclock-
+. . wige to minimum required for reception

" "as high Volume can produce incorrect

. - course }ndications.n

= - (¢) NAVIGATION - RECEPTION. - The
R—4A/ARR-2A navigation receiver, with a fre-

‘ quency range from 234-238 megacycles is con-
trolled from the NAVIG panel. 3

; 1. If navigation-reception only is
desired (see paragraph 3 below for simultaneous
‘operation), check to sée that other equipment

- audio output controls are off, as follows:

et " P
v S e

- Pan “"1iicontrol : Position
" RANGE RECVR , ~* VOLUME Paly O :
e e e -+ Counterclockwise
MASTER . - ~ COMM _ Bully = .
= . webnlled wa} Counterclockwise
.77 2. on NAVIG panel: '

‘4 . " ’a. Set the CHAN SEL indicator to
_ the assigned channel number. T
. meg s : :

z b. Turn the VOICE-NAV indicator to
"NAV." : e
= * “e. Increase volume by rotating the
SENS knob clockwise slowly from its extreme
_counterclockwise position to obtain a usable
weak signal or a fairly strong background
hiss. Pesah . e :
L ; d. "Adjust PITCH control for clear
. ‘tone. 9 P "3 -
e. Readjust SENS knob to minimun
volume in order to receive the STRUNGEST
S8INGLE SIGNAL. :

NOTE

Minimum volume is essential for accurate
interpretation of navigation signals.
Loud signals can be inaccurate

3. SIMULTANEOUS OPERATION OF RE-
CEIVERS, - Use the following procedure in
order to combine output of the VHF, LF and
the navigation receivers:

i a. On master panel turn COMM control
clockwise to an agreeable level.

Panel Contro]l Position
b. KRANGE RECEIVER - turn YOLUME knob
MASTER COMM Fully clockwise. : i :
Counterclockwise 1
NAVIG SENS Fully = ¢. {in NAVIG panel - turn NAVIG knob
: Counterclockwise clockwise.
. : (. e lorn S 5 omnmn s s e~ U S
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[ FALL AT action
@ ' m—\:&&éw Paragraph 2
- 4. TRANSMISSION. bz (2) Throw G BAND toggle switch to

: " . . "CONT" or "TEWPRY" only when required.
lﬁ a. EQUIPMENT. -8 :
2L : (3) To destroy equipment, raise
; - ELE z Jrequency red svitch guard labeled DESTRUCT and throw
RT-18/ARC-4A " dog k3 144 "3 .- switch to "ON" position.
(VHF transmission) megacycles ; (4) To secure equipment, be cer
: £ : tain that CODE indicator is in "OFF® position.
WARNING S
5 NOTE
THESE INSTRUCTIONS ARE SUBJECT TO LOCAL
LIMITATIONS REGARDING RADIU SILENCE. £
4 : Additional information concerning opera~
@ b. UPERATION ; tion of identification equipment should -
4 s . T ; be obtained from the communications of-
(1) Turn CHAN SEL switch to de- -  ficer in charge. :
sired main channel. : : ’
? 2 4. PILOT'S CHECK-UFF LISTS.
(2) Turn P-G BOTH P-¢ switch as
required. =% 0ot e &. BEFORE TAKE-QOFF,
(:’ -

NOTE

Normally, theP-G BOTI P-P switch should
be in the "BUTH" position. However,
when the reception of two signals
causes interference, this switch should
: be turned to the position which COrres—
(¢ ponds to the channel on which clear re-
ception 1is desired. (See paragraph 2
(2) -(a) for VHF reception.) :

(2) Proceed as outlined inpara-
.graph below for amicrophone selection and
operation. a8

c. MICROPHUNE OPERATION. - '
(1) If hand microphone 1is used,
depress button on microphone to talk. 3 :

(2) If a 11p or mask microphone
; is used, push the throttle switch button.

- (3) Hold microphone as close to
< the lips as possible and speak clearly and

distinctly. It is not necessary to shout.
 (4) The hand microphone, when not
in use, is held by a clamp located on the

right hand side of the cockpit. (See figure

¥ i
{ B. IFF EQUIPMENT.

a. GENERAL., - The IFF equipment
consists of an HT-22A/APX-1 transmitter-receiv-
er. All IFF controls are located on the 1EF
control panel. The IFF equipment is operated
as follows: - ; :

% " NOTE " '
. "‘ .V‘
Before take-off, check with gervice crew

to see that a complete destructor cir-
Cuit test has been made. 3 :

b. Un IFF panel:

(1) Set CODE indicator to the de-
sired position of the six positions available.
(Set to position No.

'dicator "OFF.®

(1) Check with ground service to
make sure that a complete destructor circuit
test has been made for IFF equipment.

. (2) Plug in headset and mask or
1ip wmicrophone, if one is used.

e (2) Turn battery switch and master
radio.nitch “ON."

S (4) Set up VHF receiver and ad-
just COMM VOLUME on MASTER panel.

» .(8) Set up range receiver.
(6) Set up navigation receiver.
(2) Set control for simul taneous
reception of communication and navigation re-
ceivers, ;

p (8) If security instructions
permit, select desired transmi tter channel
and make test transmission with base station
on VHF. g ?

Goe g PR N
== ; (1) Turn radio master switch "OFF."
(2) Turn battery switch "OFF.°® ;

() on

IFF panel, turn CODE in-

Previously specified.) e

1 if no other has beenb-,._'__*_.w_.._.lmr-—'lvn__
e RIS e g aat o TT: ;
: == CONFIDENTIAL-
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Section IV
Parographs 3-10

Figure 39 — Cockpit Ventllator Control

3. VENTILATION.

a. COCKPIT VENTILATOR. - The cockpit venti-
lator consists of a rubber tube through which
blower intake air flows to the cockpit. A
valve to contr i
the control stick bulkhead.

b. The ventilator control, supplying fresh
air to the cockpit, 1s located on the right
side of the stick support beam. (See figure
39.) Turn the regulating knob counterclock-
wise to increase the flow of fresh air.

4. LIGHTING EQUIPMENT.

a. COCKPIT LIGHTS SWITCH. - The brilliancy
of the five cockpit lights is regulated by a
single rheostat located on the right hand
electrical panel. (See figure 22.) The
rheostat has two positions, "OFF" and "IN-
CREASE." 4 built-in switch in each light
provides individual selection when the rheo-
stat has been turned to "INCREASE.®

bh- INSTRUMENT BOARD LIGHTS SWITCH. - The
instrument board lights are regulated by a
rheostat having two positions, "OFF" and "IN-
CREASE." The rheostat is located on the right
hand electrical panel. (See figure 22.) An
adjustable resistor brings the normal 28-volt
current down to six volts for operation of
the lights.

c. EXTERIOB LIGHT SWITCHES.

(1) MASTER SWITCH. - The extesrior lights
master switch, located on the right hand el ec-
trical panel, has three positions: "FLASH, "
"UFF," and ON, the forward position. (See
figure 22} The "FLASH" position is momentary
and can be used as a keying switch., The
switch aust be turned to the forward position,
full ON or to "FLASH" in order to energize
the individual exterior light switches, viz.,
the section light switch, tail light switch,
running (wing) light switch,
light switeh. These switches have three
positions:"BRIGHT," "OFF," and "DIM."

and formatlon.

" lower right hand side of the cockpit.

“'(Seo figure B.)s sadrghrd SR T

1" N .“ 2 .
"lna\.g‘ '

. The pitot heater switch, located on the right

hand electrical panel, has two positions,
"HEAT" and "OFPF." “(See figure 22) Close the

-~ pitot heater switch in order to direct the

current to .the hester, and prevent the tube

5 rro- freezing. . : s <.

N

| 6. WINDSHIELD DEFROSTER CONTROL.

. *UN® .and "OFF."

, . between
":*Heated air for the defroster is taken from

-8 DATA MAP CASE. -

.

T B R

. The defroszer'céntrol is located under'the

windshield cowllng, and has two positions,
_ Regulate the quantity of hot
air necessary for adequate defrosting by
turning .the control to tho desired position
"ON" and "OFF. (See figure 3.)
the
core face of the gear box oil cooler and
passes through a tube to the diffuser which
directs the hot air to the windshield. ' The
valve controlling the air flow is xnsarted in
a tuba adjacent to the control stick. e

7. Tow macer coumoL. "HTud" -

The tow target control handle 13 Iocatod at

~“the aft end of the pilot's left hand control

the air flow is attached to . :p‘“el'

(see rtgure 7.)‘ : 3
'-'-“ .-.".'s

3

The alunlnul ulloy Iap case 1: loclted hrlow'—
See

the pilot's left hand control panel.
‘rigure 5. ) S ERE ERAAESY] o
9. CHART BOARD. - ‘ba

B }c,.,

. The chart board is sto'ed 1n a holder at the

The

. board rests on the pllot s knees when in usa.

= ‘o.

v
= 3 = '—’-. 5 EF T
= vy e w P

: 5

REAR VIEW MIRRORS. e

. Thc t-o rear viewnirrnra ara locuted arclther

|1do of the sliding section.
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