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The F2G
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1 Ignition Switch 11 Chartboard Mounting Socket Caging and Setting Knob — Directional Gyro
2 Chartboard Mounting Socket 12 Accelerometer Directional Gyro

3 Compass 13 Fuel Quantity Gauge Manifold Pressure Gauge
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Airspeed Indicator 14 Fifty-gallon Warning Light Altimeter
Adjustment Knob — Gyro Horizon 15 Transfer Completion Light Tachometer
6 Gyro Horizon 16 Head Temperature- -Gauge Spare Lamp Dispenser
7 Caging Knob — Gvro Horizon 17 Turn-and-Bank Indicator
8 Rate-ot-Climb Indicator 18 Engine Gauge Unit (Fuel and Oil Pressure, Oil
9 Clock Temperature)
) Check List Holder 19 Instrument Lights (21 in total)
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trains with ratios of 6:1 and 7.5:1.

Each of these gear trains incorporates a
hydraulic coupling unit which serves as a clutch
for engaging and disengaging the drive. The coup-
ling in the high-ratio gear train serves the additional
purpose of varying the blower speed by providing
for controlled slippage between the halves of the
coupling unit.

Two different systems of supercharger con-
trol are used in the F2G airplanes. These systems

are interchangeable.  In one type of control sys-
tem the pilot regulates blower speed manually.
In this case the supercharger control lever on the
control quadrant (see 1, figure 5) regulates the
flow of oil to the supercharger hydraulic couplings
and so regulates impeller ratios. With the control
lever at its lowest point the impeller is running
at low ratio; as the lever is started upward out of
its low position the blower is shifted from low
ratio to high ratio, but at this point slippage in
the high ratio coupling is at a maximum and per-
mits only a slight increase in blower speed. As the
control lever is raised further, the degree of slippage
in the coupling is reduced until, with the lever at
the top of its travel, coupling slippage is at a
minimum and blower speed closely approaches the
7.5:1 maximum ratio.

The second system of supercharger control
depends on an automatic power control unit, in-
stalled on the engine, which provides for variation
of blower speed with changes in throttle setting
and manifold pressure. Under conditions of low
power output (up to about half throttle) the im-
peller is running in low ratio. Advancing the
throttle beyond the mid point varies the blower
ratio progressively through the high ratio range.
Maximum blower ratio is reached at, or slightly
before, the full-throttle position.

In operation there is always a lag between the
new throttle (or supercharger control) setting and
the establishing of a new manifold pressure due to
the time required for the coupling to reach its new
ratio. For this reason, increases in throttle or
supercharger settings (as the case may be) should
be smooth and progressive rather than abrupt.
Otherwise the manifold pressure will lag behind
the setting, and then may build up rapidly to values
higher than the pilot intended.

The pilot may determine which of the two
control systems is employed in his plane by examin-
ing the supercharger control lever, If the manual
type control is installed, the control lever will move
freely up and down through its quadrant. If the
automatic type is installed, the control lever will

Section 1
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be locked in its down position by a bolt through
the quadrant above the lever, or it may be re-
moved entirely.

(3) IGNITION. — The ignition system of this
engine is unique in that it employs seven dual
magnetos in place of the usual one or two. These
magnetos are mounted spoke-wise on the front
engine section, one in front of each front cylinder.
Each magneto supplies ignition for both plugs of
each of the four cylinders behind it. In checking
the magnetos the pilot has two controls to use. One
of these grounds out one, or the other, or both sides
of all of the magnetos at once as does the conven-
tional ignition switch. The other control may be
set to ground out either side of any one magneto.

A booster coil, energized by the starter switch,
furnishes supplementary ignition current for start-
ing. As long as the starter is cranking, the booster
coil is functioning also.

2. FLIGHT AND POWER PLANT CONTROLS.
a. GENERAL. — The cockpit of the F2G is de-

signed to place instruments and controls in the
most logical and accessible positions. Figures 2,
3, and 4 show the general arrangement of the
pilot's compartment. Notice that the electrical con-
trols are grouped at the pilot's right, while hydraulic
and mechanical controls are principally at his left.

b. ENGINE CONTROLS.

(1) CONTROL QUADRANT. (See figure $.)
— The power plant control quadrant at the
pilot’s left mounts the throttle lever, mixture con-
trol, propeller governor control, and supercharger
control. A friction knob on the inboard face of the
quadrant controls the freedom of movement of the
supercharger, propeller, and throttle controls. This
knob does not affect the mixture control lever.

(a) THROTTLE CONTROL. — As has al-
ready been noted, the throttle lever of some F2G
airplanes controls both throttle setting and blower
speed. Otherwise throttle operation is entirely
conventional. Later installation of water-injection
systems is provided for by the incorporation of
a latch on the throttle lever and an injector valve
microswitch in the quadrant housing. In order to
operate in the combat power range provided by
water injection, the pilot will raise the latch hook
and push the throttle lever full forward. This
latch and the injector micro-switch are installed in
the present quadrants but are not utilized. The
button in the top of the throttle lever is for control

of a throat or mask microphone. (Refer to section
V, paragraph 3,b, (7).

(b) MIXTURE CONTROL. — The mixture

RESTRICTED 3
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Main Fuel Cell Pressure Release
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Cockpit Light
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Oxygen Regulator
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Figure 8 — Alternate Air System

1 Alternate Air Door — Closed 5 Cockpit Control

2 Visor — Down 6 Visor — Raised

3 Hydraulic Cylinder 7 Alternate Air Door — Open
4 Boundary Layer Exhaust 8 Carburetor Throat

RESTRICTED



Section 1
Paragraph 2

the switch grounds out the circuits supplying all of
the left hand plugs and the engine is running on
the right hand plugs only. The reverse of this
condition exists when the switch is turned to L.
The OFF position is for grounding out the entire
ignition system and preventing the firing of any
plug.

The other control of the switch is op-
erated by the center knob marked SELECT PULL
AND CHECK L OR R. This knob serves to cut out

RESTRICTED
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the four plugs on the corresponding side of the
selected cylinder bank. As the knob indicates, the
pointer should be rotated to the bank being tested,
and the knob then pulled out and turned left or
right as desired.

Note

It is only as the knob is turned to R or L
after being pulled out that.grounding con-
tact is made.

Figure 3 — Electrical Control Panel

1 Generator Swigch

2 Primer and Pitot Heat Switch

3 Starter Switch

4 Qil Cooler Flap Switch

9 Defroster Switch (not utilized)

6 Wing .ights Switch

7 Tail Light Switch

8 .Instrument Lights Switch and Rheostat
9 Cockpit Lights Switch

10 Section Light Switch

11 Formation Lights Switch

12 Exterior Lights Master Switch

13 Cowl Flaps Switch

14 Master Battery Switch

13 Instrument and Oil Dilution Switch
16 Voltage Test Jacks

17 Generator Voltmeter
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(3} ALTERNATE AIR CONTROL. (See figure
8.) — Although the Stromberg injection -car-
buretor is not highly susceptible to icing, the F2G
provides an alternate supply of sheltered air for
use under severe conditions, When humidity and
temperature conditions are such that the pilot
suspects icing, or when rain, snow or other precipi-
tation i1s building a carburetor throat obstruction,
he should move the control full aft to ALTERNATE
AIR. This actuates a pair of hydraulic struts on
the carburetor throat, swinging a visor upward
into the scoop to block off the normal flow of
rammed air. At the same time a gate just above the
carburetor opens to allow air to be drawn from
the engine accessory compartment. This air is
warmed by radiation from the engine and oil
coolers and, although it provides very low ram
pressures, is a highly satisfactory supply.

CAUTION

The forward DIRECT AIR position is tha
normal operating position. The control
should always be set to DIRECT AIR for
engine starting and for take-off.

Note

Do not set the control lever at any position
other than full forward or full aft.

(4) COWL FLAPS CONTROL.
(See 13, figure 9.)

(a) The engine cooling flaps are actuated
by an electric unit driving a flexible shaft and screw
jack system. The flexible shaft lies in a horse-shoe
shape about the engine mount ring. From it branch
the screw operated struts or jacks, one to each flap.
As the control switch on the right-hand control
panel is moved to OPEN, the electric motor drives
the shaft to extend the struts and open the flaps;
moving the control switch to CLOSED reverses the
actuating motor and telescopes the struts to close
the flaps.

(b) The control switch has four positions:
OPEN. CLOSED, AUTO, and OFF. By watching the
movement of the flaps the pilot may open or close
them to any intermediate setting, or he may leave
the switch in the OPEN or CLOSED position to oper-
ate the flaps to their limits. The flap actuator
mechanism contains a limit switch which turns
the motor off when the flaps have reached the end
of their travel, so no damage will result from

leaving the switch engaged after the flaps are fully

opened or closed.

(c) The cowl flap control is entirely manual
so that the AUTO position of the switch serves no
purpose.

Section I
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CAUTION

Do not use the AUTO position of this
switch at any time.

c. FUEL SYSTEM. (See figure 10.)

(1) GENERAL. — The F2G has a main fuel
cell of 235 U. S. (195 Imp.) gallon capacity in the
fuselage, forward of the cockpit, and a 371 U. S.
(31 Imp.) gallon fuel cell in each outer wing panel.
These three tanks are all of the self-sealing type.
Two supplementary droppable tanks of any of the

following types can be carried on pylons under the
wing center section:

Navy Standard 150 US (125 Imp.) gallon, steel
Navy Standard 150 US (125 Imp.) gallon, self-
sealing

Navy Standard 100 US (83 Imp.) gallon, self-
sealing

P-38, 171 US (142 Imp.) gallon, steel

P-38, 159 US (132 Imp.) gallon, self-sealing

When the P-38 type tanks are being used, or
when the plane has taken off without drop tanks
or bombs, the bottom of the pylon is faired with
a streamlined cover to reduce drag. This fairing
cannot be used with Navy tanks or with bombs.
(See figure 11.)

The fuel is handled by three pumps: the engine
driven pump, which delivers the fuel to the car-
buretor and maintains correct carburetor pressure;
an auxiliary fuel pump, submerged in the main
cell, which serves to deliver vapor free fuel to the
engine driven pump and can in emergency supply
the carburetor with fuel at operating pressures; a
transfer pump, whose function is to transfer the
fuel from the auxiliary and droppable tanks to the
main celi.

Examination of figure 10 will indicate that
fuel to the carburetor is normally delivered only
from the main fuel cell, and that the other tanks
serve only to refill the main cell. For this reason
the fuel system accessories, such as the quantity
gauge and indicator, transfer indicator, tank pres-
surizing controls and vapor return line are all
associated with the main cell.

The fuel quantity gauge, on the main in-
strument panel, is calibrated to give accurate read-
ings during level flight at 175 knots indicated air
speed when the plane is in normal fighter condition.

A red warning light on the main instrument panel
comes on when the fuel in the main cell gets down

to the 50 US (43 Imp.) gallon level. This light
may be tested by pressing the fixture in, push-
button fashion; if the lamp fails to glow, a new

lamp should be installed.

RESTRICTED 9
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Figure 10 — Fuel System

KRS

1 Transfer Float Valve 11 Selector Valve
2 Main Cell Veat Line 12 Submerged Pump
3 Transfer Light Pressure Switch 13 Strainer
4 Pressure Release Valve 14 Oil Dilution Line
S5 Transfer Pump 15 Engine Driven Pump
6 Transfer Solenoid Valves 16 Engine
7 Right Wing Tank 17 Carburetor
8 Right Droppable Tank 18 Vapor Return Line
9 Left Droppable Tank 19 Main Cell
10 Left Wing Tank
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Figure 11 — Pylon and P-38 Type Drop Tank

(2) SUBMERGED FUEL PUMP CONTROL.
— The switch controlling the submerged fuel pump
is located on the left-hand control panel beside the
wing flap control. (See 2, figure 12.) It has three
positions: OFF. BOOSTER, and EMERGENCY. When
the switch is in the normal operating (BOOSTER)
position, the submerged pump is running at low
speed and develops pressures in the delivery line
up to about 11 lbs/sq in. Turning the switch to
EMERGENCY increases the pump speed and builds
fuel pressures up to carburetor requirements, and

makes continued engine operation possible after
tailure of the engine-driven pump.

The submerged pump serves three important
purposes:

(a) It removes absorbed air from the fuel
thus helping to avoid vapor-lock.

(b) It maintains superatmospheric pressures
in the fuel lines supplying the engine driven pump
to prevent vapor-lock.

(c) It serves to supply fuel to the carburetor
at required pressures in case of failure of the engine
driven pump.

WARNING

The submerged pump should always be
running at EMERGENCY speed during
take-off.

(3) FUEL TANK SELECTOR VALVE. — The

tank selector control is mounted on the left-hand
control shelf. (See b, figure 3.) Its six positions
are OFF, ON (main tank) RH DROP STANDBY.
RH WING STANDBY, LH WING STANDBY, LH
DROP STANDBY. For all normal operation, this
control remains in the ON position. It is only
on failure of the transfer system or of the main
cell, when it becomes necessary to draw fuel
directly from the wing or drop tanks, that other
settings are used. In such event, with the selector

in L. H. DROP STANDBY for instance, the fuel by-

Section 1
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passes both the transfer pump and the main cell,
and is drawn directly from the drop tank to the
engine driven pump.

FUEL PUMP
EMERGENRCY

Figure 12 — Fuel System Swiiches

1 Fuel Transfer Switch
2 Submerged Fuel Pump Switch

(4) FUEL TRANSFER CONTROLS.

(a) FUEL TRANSFER SWITCH. (See L
figure 12.) — This switch is on the left-hand control
panel beside the switch for the submerged pump. Its
five positions are OFF, L DROP, R DROP. L WING,
and R WING. It is interconnected electrically with
both the fuel selector valve and the submerged fuel
pump, so that operation of the transfer system de-
pends not only on the setting of the transfer switch

but also on the settings of the other two controls:
1. The transfer switch must be set to one
of the four tank settings for all transfer operations

2. For normal operation, the submerged
fuel pump switch is in BOOSTER position, and the
selector valve is ON. Turning the selector valve to
any other setting will stop the transfer pump.

3. In case of failure of the selector valve
micro-switch or its solenoid the transfer system may
still be operated by turning the submerged pump

switch to EMERGENCY. In this position this switch
energizes the transfer system directly.

(b) FUEL TRANSFER LIGHT. — An amber
light at the lower right-hand side of the main in-
strument panel tells the pilot when fuel from any
one tank has been completely transferred, or that
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d. OIL SYSTEM. (See figure 14.)
(1) GENERAL. — The lubrication system of

the F2G-1 comprises a 3014 US (25.4 Imperial) gal-
lon tank (2614 gallons of oil and four gallons of
foaming space}, the engine driven pumps, and two
oil coolers. A diverter valve on the top of the main
tank directs the flow of cold oil through a central
warm-up chamber in the tank. As the temperature
of the return oil approaches normal operating levels
the diverter valve shifts to circulate the oil through
the entire tank. Flow of oil through the oil coolers
is also thermally controlled to shorten warm-up
time.

(2) OIL COOLER FLAP CONTROL. — The
oil cooler flap is operated by an electric actuator
with both manual and thermostatic controls. The
actuator control switch is on the right-hand control
panel and has four positions: OFF. OPEN, CLOSE
and AUTO. (See 4, figure 9.) For all normal opera-
tion, the switch should be kept in the AUTO position
with the thermostatic system operative. The OPEN
and CLOSE positions are for momentary contact;
upon release the switch springs back to OFF from
either of these settings. The actuator motor con-
tains a limit switch which will turn the motor off
as the flap reaches the full closed or full open
positions, so that no damage can result from hold-
ing the pilot’s control switch in position too long.

Note
The permissible operating range for oil-in

temperatures is from 40°C (104°F) to
85°C (185°F). 100°C (212°F) is permis-
sible during climb for periods not exceed-
ing five minutes.
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(3) OIL DILUTION CONTROL. — This plane
has provision for oil dilution, but the parts neces-
sary for installation are supplied only in kit form to
be installed later at the discretion of the service.

The purpose of oil dilution is to lower the
viscosity of the engine lubricating oil during cold
weather and consequently both to lower the crank-
ing torque required for engine starting and to im-
prove initial lubrication of the moving parts.

The process of diluting the oil with gasoline
musf be done while the oil is fluid and circulating.
Hence, the pilot must anticipate a cold start and
provide for it by diluting the oil before stopping
the engine. The gasoline in the oil is quickly driven
off after the engine warms up. (Refer to section II,
paragraph 4,c.)

The oil dilution switch is combined with the
instrument switch on the right-hand control panel.

(See 15, figure 9.)

Note

When the oil dilution system is installed,
a substitute name plate bearing the words
OIL DILUTION is put on this switch.
Otherwise, the upper part of the switch
plate is blank.

The switch is of the momentary contact type,
that is, it springs back to OFF upon release. When
the switch is pushed forward to OIL DILUTION a
solenoid valve opens to permit gasoline to flow
from the fuel system into the diverter valve on the
top of the oil tank. Normally, the switch is held
in this position for about two minutes to accom-
plish full dilution. The submerged fuel pump should
be in emergency operation during oil dilution.

e. LANDING GEAR CONTROLS. (See figure 15.)

(1) GENERAL. — Both the main landing
wheels and the tail wheel and their covering doors
are extended and retracted hydraulically. In the
event of failure of the hydraulic system during
flight the main wheels can be lowered by releasing
compressed carbon dioxide into the actuating struts;
under such emergency conditions the tail wheel is
lowered and locked by spring action.

The landing gear can be lowered in flight for
use as a dive brake. On the F2G-1 planes, only the
main wheels are lowered for this purpose and the
tailwheel remains retracted; on the F2G-2 planes,
all three wheels are lowered.

(2) LANDING GEAR EXTENSION AND RE-
TRACTION CONTROL. — The lever controlling the

hydraulic raising and lowering of the landing gear

14 RESTRICTED












Section I
Paragraph 2

operation is minimized. (For operation of the
hand pump, refer to section V, paragraph 3,b.)

(6) WING FOLDING CONTROLS.

(a) The wing folding and locking controls
(F2G-2) are on the left-hand control shelf. (See
figure 3.)

(b) To fold the wings, release the latch
holding the locking control in position and move
the locking control to UNLOCKED. When the latch
is released and the locking control is moved aft, the
wing hinge pin locks are relieved and the pin is
freed for extraction. Placing the folding control in
the FOLD position extract the wing hinge pins and
folds the wings in the proper sequence. When the
operation is complete, move the folding. control to
NEUTRAL. The wings may be folded or spread man-
ually by means of the hand pump whenever the
engine is not running.

(¢) To spread the wings, move the wing
folding control to SPREAD. This action moves the
wings to their complete spread position and inserts
the hinge pins in proper sequence. When this
operation is complete, move the locking control
forward and see that the latch locks firmly behind
the control lever. This action locks the wing
hinge pins.

Note

For all flight operations, the wing folding
control shall be in the SPREAD position
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and the locking control shall be forward
in its locked position.

(d) A visual check that the wings are fully
spread and that the wing hinge pins are ‘“home”
is provided by the closing doors (painted r»d in-
side) at the wing joint. These doors will not close
until the outer panels are completely spread and
the wing hinge pins are “home.”

(e) A red warning flag has been provided at
each wing folding joint to indicate when the wing
hinge pin lock is not in position. The warning flag
will drop flush with the wing surface only when
the locking pin is actually in the locked position.

(f) No provision is made in the wing folding
part of the hydraulic system to keep the outer
panels “in step”; that is, no flow equalizer is in-
stalled. The wings must not be left free in any
intermediate position between fully spread and
fully folded, as air loads will cause them to shift
positions, blowing one down and the other up.
When fully folded, the wings should be locked by
means of the jury struts. When the wings are fully
folded and the jury struts are installed, the wings
may, by temporarily unlocking the jury struts, be
moved to vertical for gun servicing by the action
of the accumulator if the pressure is up, or by the
hand pump. The jury struts are telescopic with a
limit stop at the vertical position. To fold only one
wing, hold the opposite wing down (two or three
mzn at the tip). By locking the ‘“up” wing with
a jury strut, the wings will remain in this position
as long as the wing fold control is in NEUTRAL.
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Note

The transfer light which normally comes
on at the completion of a transfer opera-
tion may glow for short periods merely
because of bubbles in the lines. Let the
transfer light glow steadily for at least
thirty seconds before assuming that that
tank is empty.

(4) Tank pressurizing valve—ON.

(3) Emergency drop tank release levers —
forward as necessary to jettison empty tanks.

WARNING

Do not release droppable tanks at speeds
greater than 300 knots.

b. OPERATION IN EVENT OF FAILURE OF
ENGINE DRIVEN PUMP. — In the event that the

engine driven fuel pump should fail to deliver fuel
to the carburetor at required pressures, switch the
submerged pump to EMERGENCY operation. Other-
wise, management of the fuel system should be
normal, as indicated in the paragraph above.

c. OPERATION IN EVENT OF FAILURE OF
TRANSFER SYSTEM. (Refer to section IV, para-
graph 2,b.)

d. COMBAT OPERATION.

(1) Jettison drop tanks as required. Pull
emergency controls forward. (See 12, figure 3.)

(2) Submerged pump switch — EMERGENCY.
(See 2. figure 12.)

(3) Main cell pressure release valve-forward.
(See figure 20.)

WARNING

The main fuel cell is normally pressurized
at altitudes greater than 18,000 feet. This
pressure prevents the tank from sealing
in the event of combat damage. Never
engage in combat without first releasing
the tank pressure.

(4) Tank selector valve—ON (main tank).
(See 6, fiqure 3.) |
(3) Transfer Switch — L WING, R WING. in

that order, to complete the transfer of fuel, then
OFF.,
4. OIL SYSTEM MANAGEMENT.

a. GENERAL. (See figure 14.) — The engine
lubricating system is entirely automatic, with ther-
mostatic units controlling the flow through the oil
coolers, the flow through the main oil tank, and the
position of the oil cooler flap. (Refer to section I,
paragraph 2,d for description of the engine lubricat-
ing system.)

section II
Paragraphs 3-4

b. NORMAL OPERATION.

(1) Oil cooler switch — AUTO. (See 4, figure
9.)

(2) Oil pressures and temperatures as indi-
cated in Power Plant Chart, section III.

Note

Qil pressures normally decrease with in-
crease of altitude. Pressures as low as

70 lbs/sq in. can be expected at full
throttle, 2550 rpm at 25,000 feet.

c. OIL DILUTION. — (Refer to section I, para-
graph 2,d,(3) for description of the oil dilution
system.)

Note

Oil dilution systems are installed by the
Service only as required by the tactical
assignment of the plane. The following
procedures apply only to such planes as
have had this installation completed.

(1) PROCEDURE.

(a) The oil should be diluted while the en-
gine is still warm and the oil fluid (75°C - 85°C oil
temperature).

(b} Dilution is to be employed whenever a
cold start is anticipated. It should not be required
when the start will be made at temperatures above
-2°C (23°F).

(c) Check to see that the oil dilution plug
valve is open. (See 8, figure 14.) This valve is ac-

cessible through the oil cooler flap. (See 12,
figure 21.)

(d)} Turn fuel pump switch to EMERGENCY.
(See 2, figure 12.)

(e) With the engine running at about 1000

rpm, press the switch (see 1S, figure 9) forward to
OIL DILUTION.

(f) After holding the switch forward ap-
proximately two minutes, stop the engine by mov-
ing the mixture control to IDLE CUT-OFF (see 5,
figure 5); keep the switch at OIL DILUTION until the
engine has stopped.

(2) STARTING AFTER DILUTION.

(a¢) Use normal procedures in starting the
engine. (Refer to Engine Starting, paragraph 5,
below.)

(b) If, after the engine has run a short
while, the oil pressure starts to fluctuate or drop,
push the OIL DILUTION switch forward for a few
seconds and release for a few seconds. Repeat this
three or four times.
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(c) If the oil pressure still does not steady
out, stop the engine and wait for about five minutes
before trying another start.

(3) PRECAUTIONS.

(a} Do not over dilute.
(b) Be on the alert for fire.

(¢} Dilute only when justified by a forecast
of low temperature.

(d) Allow adequate warm-up time except in
cases of extreme emergency. (Refer to Scramble
Take-off. section 1I, paragraph 10,¢.)

(e) Particular care should be taken to keep
the oil system free of sludge and water when it is
necessary to operate under these temperature con-
ditions.

CAUTION

The presence of the diluting gasoline will
not prevent the formation of ice crystals
in the oil system. Such crystals may clog
oil strainers or small passages in the
engine.

() Be sure the oil dilution plug valve is
open, otherwise the oil dilution procedure accom-
plishes nothing.

(g) Since the oil in the hydromatic pro-
peller of the F2G does not circulate through the
engine system and hence is not diluted, it is essen-
tial that the operation of the propeller pitch chang-
ing mechanism be checked before take-off.

5. ENGINE STARTING.
a. GENERAL.

(1) Except in emergencies, the engine should
be started with external, or “shore,”” power by
means of the receptacle on the underside of the
right wing. (See 11, figure 21.)

(2) In cold weather the oil should be heated

if it has not already been diluted prior to stopping.
(Refer to Oil Dilution, paragraph 4,c above.) In

Nomenclature — Figure 21

Flap Door (outboard gun)

Auxiliary Fuel Cell Filler

CO. Bottle Replacement and Brake Reservoir Fillers
(inside cockpit)

Main Fuel Cell Filler

Hydraulic Reservoir Filler

Oil Tank Filler

Gun Compartment Doors

Ammunition Compartment Doors

Fuselage Mid-section Access Door (Baggage,
Battery, Radio, etc.)

10 Fuselage Forward Section Access Door

(CO: Drain Valve, Oxygen Refill, etc.)
11 External Power Receptacle
12 0Oil Cooler Flap

W N =

w00 -3 0y Ut Wb
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extremely cold weather the engine should be pre-
heated also.

(3) If the engine has not run for several
hours, the propeller should be rotated two or three
turns by hand before starting. If there is any reason
to believe that gasoline or oil has collected in the
lower cylinders, the bottom spark plugs should be
removed.

(4) This engine has unusually long intake
pipes leading from the blower to the cylinders.
Gasoline may condense and collect in these pipes
during the cranking operation if the mixture
control is in any position other than IDLE CUT-OFF;
this gasoline may then be drawn all at once into
the cylinders as engine speed picks up. This may
“hydraulic” the engine, causing extensive damage
and at best, necessitating a major overhaul. Drains
are provided in the intake pipes to prevent any
such accumulation of fuel, but in spite of this pre-
caution, the instructions concerning adjustment of
the mixture control during starting should be care-
fully followed.

|

R.H.

DRCP
STANDBY

R.H.
IS WING
A CSTANDBY 4

T

L.H. L H N
DROP WING
STANDBYQ STANDBY

) N/

Figure 22 — Fuel Tank Selector Valve
b. PRE-STARTING CHECK-OFF.

(1) Ignition switch — OFF. (See 1, figure 7.)

(2) Fuel tank selector valve — ON. (See
figure 22.)

(3) Mixture control — IDLE CUT-OFF, (See
S, figure §.)

(4) Propeller control — full forward (high
rpm). (See 6. figure 5.)

(5) Supercharger control full down, low
blower. (Applies only where supercharger is manu-
ally controlled. Refer to section I, paragraph
1,b,(2).)

(6) Alternate air control — DIRECT AIR. (See
2, figure 23.)

(7) Generator switch — ON (See I, figure 9.)
(8) Battery switch — ON (See 14, figure 9.)
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CAUTION

Do not use the starter continuously for
periods of more than one minute. Allow
two minutes between such cranking
periods for the starter and ignition booster
coil to cool.

(3) As quickly as the engine fires, move the
mixture control forward to AUTO RICH. (See &,

figure 5.) Be ready to move it back to IDLE CUT-
OFF immediately if the engine stops firing.

CAUTION

It is very important that thes engine not be
cranked while the mixture control is in
any position other than IDLE CUT-OFF.
(Refer to paragraph 5,a,(4) above.) Al-
ways start on the prime, shifting out of
IDLE CUT-OFF only when the engine
starts.

(6) With the engine running, throttle back to
600 or 700 rpm until sure that oil pressure is
satisfactory.

CAUTION

If oil pressure does not show a rise al-
most immediately, stop the engine and
have the difficulty investigated.

(7) After about 30 seconds of low speed op-
eration for checking oil pressure rise, adjust the
throttle to give about 1000 rpm with the propeller
control remaining in its forward (high rpm)
position.

d. FAILURE TO START. — The R-4360 is an
easy starting engine, and any difficulty that is ex-
perienced in starting will probably be traceablz to
one of the following causes:

(1) OVERLOADING.

(a) This is the most common cause of start-
ing trouble and is a result either of excessive prim-
ing or of allowing the engine to crank while the
mixture control is out of the IDLE CUT-OFF

position.

(b) In warm weather overloading is evi-
denced by draining of fuel from blower and intake
pipe drains. In cold weather a small amount of
such drainage does not necessarily indicate over-
loading; under such temperatures a better indica-
tion of overloading is the presence of liquid fuel
in the exhaust pipes, particularly those of the
primed cylinders.

(c) In addition to its effect on engine start-
ing, overloading has the serious effect of washing
the oil off the cylinder walls, making them liable to
scoring during the first moments of operation. This

Section II
Paragraphs 5-6

hazard is greatest at low temperatures, but is suf-
ficlent at any time to warrant caution in the use
of primer and mixture control.

(d) If overloading exists, the engine should
be cleared as follows:

1. Turn the fuel pump switch OFF. (See
2, figure 12.)

2. Leave the mixture control in IDLE CUT-
QFF.

3. Open the throttle wide (full forward).
(See 2. figure 35.)

4. Ignition switch to BOTH. (See 1, figure
7.)

S. Press the starter switch forward, crank-
ing ths engine through six or eight turns to clear
1t out.

Note

With the ignition turned on, it frequently
happens that a start is effected during this
clearing-out process. Be ready to adjust
the mixture control and to throttle back
immediately to avoid overspeeding.

6. If the engine did not start while it was
being cleared, turn the ignition switch OFF and re-
peat the normal starting procedure, being more

careful in moving the mixture control out of
IDLE CUT-OFF.

(2) UNDERPRIMING.

(a) If the engine fails to start and there is
no indication of overloading, the trouble may be
that insufficient fuel is reaching the cylinders.
This condition is best indicated by the absence of
gasoline odor or vapors in the exhaust pipes. Dur-
ing cold weather it may exist even though fuel is
draining from the blower section.

(b) This condition is probably a result of
insufficient pressure at the carburetor, vapor lock
at the carburetor, or priming for too short a time.
Repeat the starting procedure, increasing the prim-

ing time slightly and operating the mixture control
with caution to feed a little more fuel to the engine,

(3) IGNITION TROUBLE. — If the engine re-
fuses to start but neither of the above conditions
applies, have the booster coil and ignition switch
leads inspected.

6. ENGINE WARM-UP.

a. The pre-starting check-off list (refer to para-
graph 5,b, above) also applies to the engine warm-
up period.

Note

The ignition switch should be at BOTH
during warm-up except as noted under
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“ENGINE GROUND TEST"” below.

b. Run the engine at about 1000 rpm until the
oil temperature reaches 40°C (104°F).

7. ENGINE GROUND TEST.

a. IGNITION CHECK.

(1) Open the throttle until engine speed
reaches 2000 rpm. (See 2, figure 5.)

CAUTION

Cooling of the cylinder head and ignition
harness is insufficient for prolonged
ground operation at more than 1400 rpm.
Periods of operation at higher speeds for
ground test should be kept as short as pos-
sible and head temperatures should be

kept below 218°C (425°F) during such

periods.

(2) Move the master ignition switch from
BOTH to LEFT. and from BOTH to RIGHT, allowing
a few seconds for the engine speed to steady at each
switch position. (See 1, figure 7.) The normal drop
between BOTH and either side is about 60 to 80
rpm. Any drop greater than 100 rpm is considered
excessive and indicates ignition failure of some kind.

The maximum allowable difference between LEFT
and RIGHT is 40 rpm.

(3) Turn the BANK AND PLUG SELECTOR
knob (see 2, figure 7) to each of the seven banks in
sequence, pulling the knob out and turning it to L
and R at each bank position. As before, hold the
switch at each of these fourteen positions for a
few seconds in order to hear and feel the operation
of the engine at each setting. Little or no drop in
rpm will be observed, but the engine will be rough
and the exhaust will pop if plugs fail.

(4) Noticeable vibration of the engine relative
to the airplane structure will usually result when
one or more cylinders are misfiring due to mal-
functioning spark plugs. At low engine speeds on
either or both breaker assemblies, freedom from
vibration is an excellent indication of proper func-
tioning of the engine, particularly of the ignition
system.

(5) Failure of a plug to fire does not neces-
sarily mean that the plug is faulty or needs replac-
ing. Its failuie may be due only to “loading up”
during low speed operation at too rich mixtures.
When there is evidence that a plug is misfiring, run
the engine at about 33 inches manifold pressure
for a few seconds and then recheck the ailing bank
and side as before.

b. ENGINE GAUGE CHECK. (See 18, figure 2.}
— With the engine running at 2000 rpm, check the
oil pressure, o0il temperature and fuel pressure.
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Refer to the Power Plant Chart, section III, for
normal operating limits.

Note

Oil pressures will vary with rpm and tem-
perature and need cause no alarm by fall-
ing to as low as 25 lb/sq in. with the
engine idling or by rising to somewhat
over 100 lb/sq in. with cool oil at take-off
rpm. Fuel pressures may be as low as &
or 10 Ib/sq in. at idling speeds but should
come up to chart levels at about 800 rpm.

c. ENGINE IDLING CHECK. — Records show
that a large number of forced landings and crashes
result from improper carburetor idling adjustment.
The pilot should realize that he can prevent this
type cf accident by making the following very
simple checks.

(1) IDLING SPEED. — Idling speeds must be
great enough to insure continued engine operation
during glides, but should not be so great as to
nacessitate undue use of the brakes during taxiing.
Since the propeller of the F2G develops consider-
able thrust even at very low rpm, the engine idling
speed should be held to about 450 rpm.

Note

The engine should not be permitted to idle
at this low speed for long periods. Run it
up to 1000-1200 rpm occasionally to clear
the engine out and minimize oil fouling
and scavenging troubles,

(2) IDLING MIXTURE CHECK. — If idling
mixtures are too rich, a carbon deposit will build
up on the spark plugs during idling operation. This
may not be evident during low power operation or
even during the ignition check (refer to paragraph
a above) but still may result in faulty engine op-
eration during take-off. On the other hand, if idl-
ing mixtures are too lean, the engine may cut out
during glides. The following check can be made
In about five seconds and will indicate whether
either of these hazardous conditions exists.

(a) Idle the engine with the throttle lever
pulled back to its limit, and the mixture control

lever in AUTO RICH. (See 2 and 35, figure 5.)

(b} Pull the mixture control lever slowly
and steadily back into the IDLE CUT-OFF position,
watching the tachometer at the same time for any
change in engine speed.

Note

Return the mixture control to AUTQO RICH
before the rpm drops to a point where the
engine cuts out, but not before a definite
drop in rpm 1is observed.
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Figure 24 — Radio Control Panel

Master Volume Control

Master Radio Switch

VHF Monitor Control

VHF Channel Selector

Microphone Selector

HF Sensitivity Control

VHF Receiver Output Switch

HF Receiver Output Switch
Navigation Receiver Sensitivity Control
10 Pitch Control and Oscillator Switch
11 Navigation Channel Selector

12 LF Receiver Sensitivity Control

13 LF Receiver Tuning Dial

(¢) The momentary increase in engine speed
on leaning should be about 5 rpm. If it is more
than 10 rpm, the setting is too rich. If there is
no perceptible increase, the setting is too lean and
the engine will be liable to cut out in a glide or

on advancing the throttle.

8. ACCESSORY CHECK.
a. PROPELLER GOVERNOR CHECK.

(1) Open the throttle to about 2000 rpm.
(See 2, figure 3.)

(2) Move the propeller control from full for-
ward (high rpm) to full back (low rpm). (See 6.
figure 5.) The engine speed should drop to about
1200 rpm.

(3) Return the propeller control to its for-

ward position and throttle back.
b. GENERATOR SYSTEM CHECK.

(1) Disconnect external power source,
if used, and make sure that the genherator

D00 -1 N b W =

14 LF Receiver Tunirg Control

15 IFF G Band Selector Switch
16 IFF Test Jack

17 IFF Manual Destructor Switch
18 IFF Emergency Channel Guard
19 IFF Channel Selector

20 IFF Panel

21 LF (Range) Receiver Panel
22 Navigation Receiver Panel

23 Mixer Panel

24 VHF Transceiver Panel

25 Master Radio Control Panel

and battery switches are on.

(2) With engine idling, turnm on sonme
light electrical loacd such as the cockpit
or instrument lights.

(3) Slowly increase engine rpmand

and watch voltmeter for a dio in voltage.
The dip, which should oeccur at approximately
28.5 volts, indicates that the reverse current

cut-out has closed. If the voltage does not
dip, it is an indication that the cut-out
has fajiled to close.

(4) If no voltage dip is observed by
the time the voltave reaches 27 volts, make
a second check by turning the battery switch
to “OFF" .If the cockpit or instrument
lights remain on, it is an indication that
the reverse current cut-out closed but that
the dip was not observed. Turn the battery
switch back to "ON",
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pressures should be kept within the limits indicated (7) Take-off when minimum flying speed is
in the Power Plant Chart, Section Il reached. This speed will be between about 72 knots
(23) Wings spread and locked. (Applies to indicated and about 85 knots indicated, depending
F2G-2 only.) on the gross weight of the plane. (The lower speed
(24) Fuel transfer switch— OFF. is for a 12,000 pound plane with no bombs and with
c. SCRAMBLE TAKE-OFF. — An emergency  an absolute minimum of fuel, while the higher speed

take-off can be made as soon as the oil temperature is for the 16,000 pound loading which includes 598
reaches 20°C, the oil pressure steadies, and the U.S. (499 Imp.) gallons of fuel.)

engine responds well to throttle. (8) The nose will be slightly heavy at take-off.
CAUTION If the take-off is made from an unpaved or muddy
Do not, even in emergency, try to shorten runway, the tail should be held slightly lower than
warm-up time by closing the cow] flaps. indicated above.
(Refer to section II, paragraph 6.) e. CATAPULT TAKE-OFF.

(1) Shoulder harness and safety belt tight.
,-/ /7 el A /7%//// (2) Tighten the friction knob of the control

W

1'M AFRAID //// / /// / quadrant to give the maximum friction which still
THAT 1T GOT A ///// ! // permits adjustment of the throttle and propeller
)

BIT Too WARM / / controls.
ON THE f////// //4 ‘T / // ///7 / (3) Place the head firmly against the head
i] WAFZMS" 1:21:’, ?/ TN, 7% rest.
J /

(5) Brace the right arm.

(6) Push the throttle full forward, hooking
the thumb of the left hand behind the throttle and
propeller control levers while the fingers grip the

forward edge of the control quadrant. Keep the
left elbow straight.

{. ENGINE FAILURE DURING TAKE-OFF.

(1) If the engine fails during take-off, land

straight ahead, regardless of the nature of the
terrain.

._ / (4) Place the feet against the rudder pedals
&/L///\J with the legs stiff.

(2) As many as possible of the operations
listed below should be performed in the order given:

(a) Jettison bombs or drop tanks by pulling
both EMERGENCY RELEASE levers forward. (See l
and 2, figure 25.)

(b) Landing gear — UP, unless there is suf-
ficient runway straight ahcad for a wheels-down
landing. (See 3. figure 15.)

(¢) Ignition switch — OFF. (See 1, figure 7.}
(d) Main battery switch — OFF. (See 14,

d. MINIMUM-RUN TAKE-OFF.
(1) Wing flaps full down — 350°. (See 2, figure 9.)

figure 15.) (e) Lower the seat.

(2) Propeller governor control full forward (f) Fuel tank selector — OFF. (See figure
(high rpm). (See 6, figure $.) 22 )

(3) Manifold pressure — 32 inches.

(4) Elevator tabs — three to four degrees WARNING
NOSE UP. (See l and 3, figure 27.) The stalling speed for any loading will be

(5) Hold the brakes slightly until the tail approximately nine knots higher with
starts to rise. power off than with power on, Refer to

(6) Release the brakes and let the tail rise to paragraph 14,c,(3) below for actual stal-
near level flight attitude (tail high). ling speeds.
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d. SPINS.
WARNING

No intentional spinning of this airplane 1s
permitted.

(1) GENERAL.

(a) No flight tests have been made to de-
termine the spinning characteristics of the F2G
airplane. However, the FG-1 type has been thor-
oughly spin tested and since the two planes are of
simnilar configuration it is felt that the following
FG-1 spin information and rscovery techniques
should apply to the F2G also.

(b) Control forces for recovery will be high,
approaching the pilot’s strength limits. Both hands
must be used on the stick. Nevertheless, it is im-
portant that full opposite controls, including ai-
lerons, be used.

(c) In a well developed spin the airplane
should be abandoned only if full recovery controls
cannot be applied and held, and/or the airplane
reaches an altitude below 3,000 feet.

(2) RECOVERY TECHNIQUE. — It is recom-
mended that if a normal spin is inadvartently en-
tered, the following steps for recovery bz taken
irnmediately:

(a) Apply full opposite controls sharply:
lead with opposite rudder and follow by applying
full forward stick. Apply ailerons against the spin.

(b) Hold full revesrsed controls until rota-
tion stops and the airplane assumes a normal div-
ing attitude.

(c) Ease the airplane out of the ensuing
dive, Do not pull the stick back too rapidly as a
high speed stall may result requiring more altitude
for recovery,

(d) The rate of rotation will probably in-
crease after full opposite controls are used. Don’t
be alarmed; this is a good sign and recovery is

starting.
(e} Use the tabs, especially the elevator
tabs, if forces are too heavy.

e. DIVES.
(1) GENERAL. — The airplane has excellent

diving characteristics, but accelerates very rapidly.
Pilots should be aware of this and should not hold
steep dive angles for more than very short periods
when the plane is in the clean condition.

WARNING

Avold steep dive angles because of the dif-
ficulty encountered in attempting to re-
duce airspeed if buffeting should take
place,

Section II
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(2) CHECK-OFF LIST.

(a) Canopy — closed.
(b) Landing gear control — UP.

(¢c) Dive brake control — UP or DN as
desired.

(d}) Wing flaps — UP.

(e} Propeller control — set at 2400 rpm or
lower.

(1) Mixture — AUTOMATIC RICH.
(g) Throttle — slightly open.

(h) Cowl flaps — CLOSED.

(i) Oil cooler flap — CLOSED.

(3) DIVE BRAKES. — The limiting speed for
lowering dive brakes is 380 knots. Although it is
recommended that airspeed be reduced bzlow 380
knots bzfore lowering the brakes, a safe margin
above stalling speed should be maintained, sincez
lowering thz brakes will further reduce speed and
will encourage a stall.

CAUTION

Do not use the wing flaps as a dive brake.

(4) HIGH SPEED EFFECTS DURING DIVES.

(a) Several undesirable effects are apt to
accompany high speed flight, particularly during
dives and at high altitudes. These disturbances,
characteristic of all high speed airplanes, become
most serious as the airspeed exceeds about three-
quarters the speed of sound and are associated with
shock waves and other comprassibility effects of
the air.

(b) Buffeting is one of the most common of
the high speed disturbances. It is aggravated by
open cowl or oil cooler flaps, movement of the con-
trol surfaces, or any other factor that causes turbu-
lence. When buffeting occurs, see that the cooling
flaps are closcd and then reduce the speed and ac-
celeration as quickly as is possible within the limits
of safety.

Note

Action to decrease the applied acceleration
will have a more immediate effect in re-
ducing the buffeting than will a reduction
in speed.

(c) In high altitude dives with the true air-
speed greater than about three-quarters of the
speed of sound, the pilot may find stick forces so
great that he can not pull the plane out of the dive.
At lowear altitudes, he will probably be able to pull
out with normal stick forces.

(d) At these high speeds the elevator tab
may be found ineffective in assisting a pull-out. If
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this condition is found to exist, the tab should be
restored to its original position; otherwise as the
plane reaches lower altitudes and the tab regains its
effectiveness, a very abrupt pull out may result.

(e) Do not attempt to reduce the speed of a
dive either by cutting the throttle or by yawing,
since either of these actions tends to steepen the
dive angle and so, instead of reducing speed, in-
creases it.

(5) ENGINE OPERATION DURING DIVES.

(a) Engine speed must never exceed 3060
rpm. Speeds close to this maximum should not be
held for more than 30 seconds.

(b) Experience has proven that difficulty
is often encountered due to faulty oil scavenging

and nose sections loading up with oil in prolonged
dives at low engine rpm. It is therefore recom-
mended that, when tactically possible, all prolonged
dives be conducted with governor control set for
maximum cruising, 2230 rpm (plus or minus 100).

(c) Fifteen inches of manifold pressure is
recommended during prolonged dives. However,
any manifold pressure above 15 inches may be
used provided the engine speed does not exceed
2550 rpm. Higher manifold pressures increase the
diving speed and should not be used if the diving
speed is critical. Manifold pressures below 15
inches, if held during a prolonged dive, may foul up
the engine. In other words, enough manifold pres-
sure should be used in a prolonged dive to keep the
engine reasonably warm and to burn away any oil
that may pass the piston rings.

Note

The-above instructions apply only to pro-
longed dives.

(d) If the maximum overspeed rpm is ex-
ceeded, the following procedure is recormmended:

1. Close the power control immediately.

2. Move propeller control to high pitch
(low rpm).

3. Reduce air speed as quickly as is prac-
tical to minimum speed for safe glide.

CAUTION

When diving from a high altitude, mani-
fold pressure will build up rapidly at a
constant throttle setting. Always open the
throttle very slowly at completion of a
prolonged dive so that the engine, which
1s partly cooled, will not cut out.

f. PERMISSIBLE ACROBATICS.

(1) WITHOUT BOMBS OR
EXTERNAL TANKS.
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(a) Loop.

(b) Aileron roll.
(¢) Snap roll.
(d) Chandelle.

(e} Immelman turn.

(f) Wing-over.
(g) Vertical turn.

(h) Inverted flight (for entering dives or
gunnery runs).

CAUTION
Periods of inverted flight must be as short
as possible. The F2G has no provision
for engine lubrication in this attitude and

oil pressure drops off quickly. Inverted
flight must not continue after oil pressure

has fallen below normal.

(2) WITH BOMBS OR EXTERNAL TANKS.
(a) Wing-over.
(b) Vertical turn.

(¢) Aileron roll (for entering dives but not
permitted when carrying external tanks).

15. NIGHT FLYING.

Refer to section II, paragraph 2 for the night
flight check-off.

16. APPROACH AND LANDING.

a. GENERAL.
(1) AIRSPEEDS. — Approach speeds vary

with loadings and flap settings. Refer to the Take-
Off, Climb, and Landing Chart, Appendix I, and

to the Table of Stalling Speeds, section 1I, para-
graph 14,¢,(3).

(2) LOWERING FLAPS AND LANDING
GEAR. — Both the flaps and landing gear must be
lowered at speeds below 200 knots indicated. The
flaps incorporate a ‘“blow-up”’ device for relieving
high speed air loads, but in spite of this provision,
the 200 knot limit should always be observed.

CAUTION

The landing gear should be extended at
speeds providing safe margins above stall-
ing speeds. The wheels, on lowering,
check the speed of the plane and -may
throw it into a stall.

b. APPROACH CHECK-OFF LIST.
(1) Canopy open. (See figure 28.)
(2) Shoulder harness—LOCK. (See figure 26.)

(3) Tail wheel] — LOCKED for ground land-
ing, UNLOCKED for carrier landing.(See 3,fig.25.)

(4) Fuel tank selector — ON. (See figure 22.)

(5) Submerged fuel pump — EMERGENCY.
(See 2, figure 12.)

34 RESTRICTED



RESTRICTED
AN O1-195FA-I

(6) Fuel transfer pump — OFF. (See 1. figure
12.)

(7) Propeller control — 2230 (plus or minus
100) rpm. (See 6, figure S.)

(8) Mixture control — AUTO RICH. (See &.
figure 5.)

(9) Cowl flap switch — CLOSE until the flaps
are about 14 open. (See 13, figure 9.)

(10) Oil cooler flap switch — AUTO. (See 4.
figure 9.)

(11) Alternate air control — DIRECT AIR.
(See 2. figure 23.)

(12) Landing gear — DOWN. {(See 3. figure
15.)

(13) Wing flaps — 50 DEGREES or as re-
quired for field landing. (See 2. fiqure 15.)

(14) Master armament switch — OFF. (See
figure 13.)

(15) Rocket safety plug removed. (See figure
13.)

(16) Gun charging knobs at SAFE and pushed
in. (See 6, figure 16.)

(17) Supercharger control — full down, low
blower. (Applies only where supercharger is man-
ually controlled; refer to section I, paragraph
1,b,(2).)

(18) Arresting hook control UP for field land-
ing, DOWN for carrier landing. (Applies to F2G-2
only.)

Note

In the F2G-2 airplanes, a switch actuated
by the arresting hook control is placed in
series with the master armament switch.
In such planes, the entire armament circuit

is deenergized automatically when the
arresting hook is lowered for carrier
landing.

c. TAKE-OFF IF LANDING IS
NOT COMPLETED.

(1) Advance throttle smoothly. (See 2, figure
5.)

(2) Propeller control full forward. (See 6,

figure 35.)
(3) Retract landing gear. (See 3, figure 15.)
(4) Open cowl flaps. (See 13, figure 9.)

(3) Raise the wing flaps. (See 2. figure 15.)
(6) Retract arresting hook (as applicable).

d. MINIMUM-RUN LANDING.

(1) Wing flaps — 50 DEGREES. (See 2, figure
15.)
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(2) Propeller control — full forward. (See
6, figure 5.)

(3) Throttle — slightly open. {See 2. figure $.)

(4) Airspeed — refer to Airspeeds, paragraph
16,a,(1) above.

(5) The approach should be rather flat as in a
carrier landing, with the nose high. Bring the air-
plane in about ten feet above the runway, close the
throttle and drop the plane to the runway. Use
the brakes as necessary.

e. CROSS-WIND LANDING. — Cross-wind land-
ings can best be made by landing with tail slightly
up and somewhat less than normal flap angle
(about 30 degrees), all other normal landing con-
ditions heing about the same. Use some down-wind
rudder just prior to contact with the ground to
head the airplane in the direction of motion over
the ground. During the run after landing, there
will be a tendency for the up-wind wing to rise,
and the airplane will turn into the wind. Use a
little rudder or brake for counteraction.

WARNING

Use the brakes cautiously until the tail
wheel is on the ground.

. TAXIING AFTER LANDING. — The wing
flaps should be retracted to avoid damage during
taxiing. (Refer to paragraph 9,d above.)

17. STOPPING THE ENGINE.

a. If the cylinders are hot due to hard taxiing,
let the engine idle a short time at 800-1000 rpm to
cool the cylinders below 218°C (425°F}).

b. If a cold weather start is anticipated, and if

the oil dilution system is installed in the plane,
dilute the oil as instructed in section II, paragraph

4.¢,(1).
c. Be sure the propeller control is full forward
(high rpm). (See 6, figure §.)

d. Stop the engine by pulling the mixture con-
trol to IDLE CUT-OFF. (See S, figure $.)

e. Turn the ignition switch to OFF. (See I, figure
7.)
CAUTION

Do not turn the ignition off until after the
engine has stopped.

18. BEFORE LEAVING THE COCKPIT.
a. CHECK-OFF LIST.

(1) Cowl flaps full open until the engine 1is
completely cooled.

(2) Main battery switch ~— OFF. (See Il4,
figure 9.)
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SECTION V
OPERATIONAL EQUIPMENT

Figure 36 — Gun Charging Controls

1. ARMAMENT,

The following description and operational in-
struction applies to the standard armament instal-
lations of the F2G-1 and F2G-2. In certain early
F2G-1 airplanes, the armament controls differ from
the standard installation as follows: a camera selec-
tor switch occupies the position of the rocket firing
switch (see figure 37); the master-armament switch
has three positions: BOMBS-GUNS, OFF, GUNS-
ROCKETS: the control stick has a trigger and
one thumb button instead of the standard trigger
and two thumb buttons. Operational differences
between this control system and the standard form

are noted under the instructions for each type of
armament.

a. GUNS.

(1) GENERAL. — The F2G-1 airplane has
four .50 caliber machine guns mounted two in each
outer wing panel. The F2G-2 has three guns in each
panel. The ammunition boxes carry 400 rounds for

each gun except that the two extra guns of the
F2G-2 have only 375 rounds each.

(2) GUN CHARGING. (See figure 36.)

(a) The gun charging knobs are on the
auxiliary panel between the rudder pedals, each

knob charging and safing the guns on the corre-
sponding side of the plane.

(b) The chargers themselves are hydraulic
cylinders which throw the bolts of the guns open

when the knobs are set at SAFE or close the bolts
when the knobs are set at CHARGE.

Note

It is necessary to press the knob in after
turning it to SAFE or CHARGE. The valve
does not open and the chargers do not
move until the knob is pressed in. When

the charger completes its stroke, the knob
springs out again.

(c) The actual charging and safing opera-
tions are similar to the closing and opening of the
breech of a bolt action rifle. Charging consists of
pushing the bolt forward, putting a live shell in the
chamber, and leaving the gun loaded and cocked
ready for firing. When the gun is safed the bolt
1s withdrawn, the shell is extracted from the
chamber and a new shell advances from the belt
into position for the next charging. The breech
stays open as long as the control remains at SAFE.

(d) Unnecessary safing and charging will
result in the extraction and wasting of unfired

rounds just as the opening and closing of the bolt
of a rifle will do the same thing.

Note

Pressing the knob a second time to be cer-
tain that the charging or safing operation
has been completed will not result in loss

of ammunition and is a recommended
practice,

(3) GUN FIRING CONTROLS.

(a) The master armament switch and the
gun selector switches (see 2, 3, 4, 5, figure 37), and
the trigger on the control stick (see figure 38) are
connected in series with the firing solenoids on the
guns and must all be closed before the guns will fire.

(b) To fire the guns, turn the master arma-
ment switch (see 2, figure 37,) to ON, turn the
desired gun selector switches up and press the
trigger switch on the control stick. The guns will
fire as long as the trigger is held.

(4) GUN STOPPAGE.

(a) STOPPAGE OF ALL GUNNS. — If all
of the guns fail to firc initially or if they stop firing
before ammunition is exhausted, the difficulty is

more likely to be in the control system than in the

guns themselves. Check the following possible

causes:

1. Initial failure to fire may result from
insufficient hydraulic pressure at the chargers.

Check the hydraulic gauge (see S, figure 33) and if

necessary, operate the hand pump to bring the
pressure up.

Note

The hand pump selector valve must be at
HYDRAULIC SYSTEM. (See 1. figure 23.)

2, Initial failure to fire may result from
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the first ilament burns out.

(b} The brilliance of the gun sight target
can be controlled by the gun sight rheostat. (See
7. figure 37.)

b. BOMBS.

(1) GENERAL. — The F2Z2G airplane carries
either one or two bombs of up to 1000 pounds each
on pylons mounted on the under side of the wing
center section.
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(2) BOMB ARMING. — The bomb arming
switch is a double-throw type with three positions,
TAIL, SAFE, and NOSE AND TAIL. The pilot will
select the type of arming he desires. This selection
will depend on the use of the bomb. If it is to be
armor piercing, arm the tail of the bomb; if it is to
be anti-personnel, arm both nose and tail for ex-
plosion on contact. If the bomb is not armed, it
will fall safe and will not explode.

Figure 40 — Electrical Control Panel

1 Generator Switch

2 Primer and Pitot Heat Switch

Starter Switch

Oil Cooler Flap Switch

Defroster Switch (not utilized)

Wing Lights Switch

Tail Light Switch

Instrument Lights Switch and Rheostat
Cockpit Lights Switch

W oo -1 O b W

10 Section Light Switch

11 Formation Lights Switch

12 Exterior Lights Master Switch

13 Cowl Flaps Switch

14 Master Battery Switch

15 Instrument and Qil Dilution Switch
16 Voltage Test Jacks

17 Generator Voltmeter
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Note

Turning the arming switch to one of the
arming positions does not actually arm
the bomb, it merely locks the arming wire
or wires so that the bomb arms itself on
leaving the plane. Returning the arming
switch to SAFE leaves the bombs in their
original unarmed condition.

(3) BOMB RELEASE. — The bombs may be
either released tactically or jettisoned in emer-
gency by manual or electrical means.

(a) ELECTRICAL RELEASE.

1. Master armament switch — ON. (See
2, igure 37.)

Note

In early models, with the double throw
armament switch, this switch must be set

to BOMBS-GUNS. (See 18, figure 37.)

2. Selector switches on as desired. (See
12 and 13, figure 37.)

3. Arming switch set as desired. (Refer
to Bomb Arming, paragraph (2) above.)

4. Press the thumb switch on the top of

the control stick to release the selected bomb or
bombs.

(b) MANUAL RELEASE,

I. Arming switch set as desired. (Refer
to Bomb Arming, paragraph (2) above.)

Note

Some early F2G-1 airplanes have only
one thumb switch on the control stick.
This switch serves both to drop bombs
and to launch rockets, its function at any
time being determined by the setting of

the master armament switch., (See 2,
hegure 37.)

2, Pull emergency bomb release lever or
levers forward to release the bomb or bombs. (See
I and 2. figure 25.) Each lever releases the bomb on
the corresponding side of the plane.

c. 11,1785 INCH ROCKETS.

(1) GENERAL. — Two 1134-inch
rockets, weighing about 1250 pounds each, can be
carried on the center section pylons in place of
bombs or drop tanks. These rockets are released
either electrically or manually just as are bombs or
drop tanks. Their propellant charges are ignited
by lanyard operated switches after the rockets have
fallen clear of the propeller circle. They are armed
automatically in flight by the pressure of the pro-
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pellant gases, hence the rocket arming switches
serve no purpose in their launching,

(2) ELECTRICAL RELEASE.
(a) Master armament switch — ON.,

Note

In early model planes with the double
throw armament switch, this switch

should be at BOMBS-GUNS. (See 18,
figure 37.)

(b) Bomb selector switches — ON as de-
sired.

(c) Press the bomb release thumb switch on
the top of the control stick to launch the selected
rocket or rockets. (Sce figurc 38.)

(3) MANUAL RELEASE,

(a) Master armameant switch set as for elec-
trical release above.

(b} Pull the emergency bomb release lever
or levers forward to launch the rocket or rockets.
(See 1 and 2, figure 25.) Each lever releases the
rocket on the corresponding side of the plane.

(4) JETTISONING ROCKETS. — Since the
11.75 inchrockets are armed only by the action of
the propellant gases it is possible to release them in
the safe condition simply by pulling the emergency
release levers while the master armament switch
is OFF. Dropped in this fashion, the propellant
charge is not ignited and the rocket falls like a
bomb. However, such ‘‘safe’” dropping of rockets
is not completely trustworthy, since the fuse is de-
signed to withstand the shock of only a 40 foot
free fall and may detonate on impact when dropped
from greater altitudes.

d. WING-MOUNTED ROCKETS.
(1) GENERAL. — The outer wing panels have

provision for mounting rocket launchers. These
launchers, four under each wing, are normally re-
moved except where the tactical assignment of the
plarfe makes the use of rockets probable. Either

336 or S-inch standard Naval aircraft rockets may
be used.

(2) ROCKET ARMING. (See figure 37.) —
The arming of the wing rockets is similar to the
arming of bombs. When the arming switch (11)
is turned to ARMING, solenoid devices on the
launchers engage the nose arming wires so that as
the rockets are launched the arming wires are
withdrawn from the nose fuses and the projectiles
are ready to detonate on impact. There is one im-
portant difference between the arming of hombs
and the arming of rockets which pilots should
keep in mind, particularly in the event of jettison-
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amount of air admitted decreases as altitude in-
creases, and above approximately 30,000 feet 100
pcrcent oxygen is automatically delivered. During
normal operations the diluter lever (3) should be
turned to the ON position, thus providing maxi-

mum economy and endurance from the oxygen
supply aboard.
Note

If symptoms suggestive of oxygen defici-
ency such as drowsiness, dizziness, dim-
ming of vision, awkward performance of
routine tasks, or nausea should occur,
descend immediately to 10,000 feet, using
the emergency oxygen supply, and inspect

the oxygen system in accordance with
paragraph d below.

(2) When climbing directly to altitudes of
30,000 feet or above at an average rate of climb
exceeding 500 feet per minute, the diluter valve
(3) shall be turned to OFF before take-off, and 100
percent oxygen shall be used throughout the flight
until return to an altitude of 10,000 feet.

(3) The emergency valve (small red knob
(1) on regulator) shall be used only in flight above
25,000 feet, or if the diluter-demand regulator be-
comes inoperative. When used, open the emer-
gency valve slowly and obtain the minimum flow
required.

(4) Use oxygen on all flights above 10,000
feet.

(5) On all flights of more than four hours be-
tween 8,000 and 10,000 feet, oxygen shall be used

a minimum of 15 minutes out of every hour.

(6) Use oxygen on night flights above 5,000
feet.

c. OXYGEN ENDURANCE.
OXYGEN CONSUMPTION TABLE

Diluter- Diluter-
Demand Demand
Regulator Regulator
With Diluter With Diluter
OFF ON
Altitude Endurance Endurance
in Feet Hours Hours
0 1.5 6.8
5,000 1.8 8.1
10,000 2.1 9.8
15,000 2.6 10.6
20,000 3.9 9.3
295,000 4.1 2.8
30,000 D.2 5.2
35,000 0.d 6.5

d. OXYGEN SYSTEM CHECK. (See figure 4l.)
— The following items shall bz checked at regular
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intervals when the airplane is on the ground, and
whenever possible before flights in which oxygen 1s
to be used, to assure proper functioning of the
oxygen system:

(1) Check the regulator emergency by-pass
valve (1) to determine that it is closed.

(2) Open the cylinder valve. Pressure gauge
(2) should read 1800 (plus or minus 50} lb/sq in.
if the cylinder is fully charged.

(3) Close the cylinder valve. If the pressure
drops more than 100 pounds in five minutes, there
is excessive leakage. The system should be re-
paired prior to use.

(4) Check mask fit by squeezing off the cor-
rugated breathing tube and inhaling lightly. Mask
will collapse on face if there is no leakage. DO NOT
USE A MASK THAT LEAKS. Never check mask
fit, as outlined, with EMERGENCY FLOW ON.

(5) Open the cylinder valve. Breathe several
times to determine whether the regulator is func-
tioning properly. Check the emergency bypass
valve (1) by turning the knob counter-clockwise
until oxygen flows into the mask. Close the emer-
gency valve.

e. REFILLING OXYGEN BOTTLE. — The oxv-
gen cylinder may be either refilled or removed
and replaced. The refill valve is under the cockpit
floor and is accessible through the forward fuselage
section access door. (See 10, figure 21.) When the
bottle is fully charged, the gauge on the regulator
(see 2, figure 41) should read 1800 (plus or minus
50) lb/sq in.

CAUTION

Never let the O. pressure drop below 300
lb/sq in. before refilling. This minimum
pressure is necessary to keep atmospheric
moisture from entering the bottle.

3. COMMUNICATIONS EQUIPMENT

a. DESCRIPTION. — The F2G is equipped at
the factory with five radio units mounted in the
fuselage behind the auxiliary tank. {See figure 42.)
Provision is made for the addition of a sixth unit
should the activities of the plane be such as to
require it.

The first five of the following units are installed
in every plane:

(1) VHF TRANSCEIVER (AN/RT18-ARC-1).
— This is a very high frequency unit which both
transmits and receives radiotelephone communica-
tion either between planes, or between plane and
ground. It has 10 pre-set frequency channels in the
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range between 100 and 156 megacycles. The chan-
nels to be used in any flight operation are tuned at
the transceiver unit prior to take-off; they may
then be selected as desired by means of a channel
selector on the radio panel in the cockpit. One of
the 10 channels is a guard channel which may be
used separately or in conjunction with one of the
pre-set channels.

The distance over which the VHF equipment
can comrmunicate varies with surrounding condi-
tions. Ordinarily; it is considered to be limited to
line-of-sight distances although this characteristic
should not be trusted implicitly. Many instances
have been noted when this equipment transmitted
and received from points beyond the horizon.

(2) HF TRANSMITTER (AN/T19-ARC-5). —
This high frequency transmitter operates on a
single, pre-set frequency in the range between 3.0
and 4.0 megacycles. The frequency to be used is
established before the flight, and can not be changed
from the cockpit.

(3) LF RECEIVER (AN/R23-ARC-5). — The
low frequency range receiver is intended primarily
for the reception of domestic navigational radio
signals and flight information; it is ordinarily re-
moved from planes operating beyond the limits of
continental North America.
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The pilot may tune the set to any point
within its frequency range (.19 to .55 megacycles)

by means of a crank on the RECVR section of the
control panel.

(4) NAVIGATION RECEIVER (AN/R4-ARR-
2A). — This receiver is designed for reception of
special navigational signals of extremely high fre-

quency. The pilot may select any of the six channels
pre-tuned before flight.

(3) IFF UNIT (AN/R22-APX-1). — The con-
trols for the IFF (Identify Friend or Foe) equipment
are on the aftermost section of the radio panel. They
are a G band control switch, a code channel selector,
a shield for the emergency channel, a jack for test-
ing the unit, and a shielded switch for manual
detonation of the destructor cartridges in the IFF
set. An inertia switch (see 5, figure 42) is connected
in parallel with the manual destructor switch and
insures the complete destruction of the IFF unit in
the event of a crash landing in unfriendly territory.
When the plane strikes the ground or other object
with a force equivalent to from 10 to 13 g’s, a
pendulum-like mass in the inertia switch is dis-
placed, the destructor circuit is completed, and

the destructor cartridges in the IFF set are ex-
ploded.

Control Panel

Microphone Holder

Radio Jack Box

Throttle Microphone Switch
IFF Impact Destructor Switch
Junction Box

Line Filter

IFF Receiver Unit
Modulator

10 Antenna Relay

11 VHF Transcetver Unit

12 HF Transmitter Unit

13 LF Range Receiver Unit

14 Navigation Receiver Unit
15 Antenna — VHF

16 Antenna — Navigation

17 Antenna — IFF

18 Antenna -— Range Receiver

D 00 1 O Ut b Wbk

————

Figure 42 — Radio Installation
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The destructor circuit may be disconnected by
removing an electrical connector plug at the IFF
unit.

CAUTION

The destructor circuit must be carefully
tested before the plug is reinserted.

(6) HF RECEIVER (AN, R206-ARC-3). — This
auxiliary high frequency receiver unit may be
readily installed whenever the need arises. It op-
erates on a single pre-set frequency in the range
between 3.0 and 6.0 megacycles.

b. OPERATION. (See figure 43.)
(1) MASTER CONTROLS.

(a) The master radio switch (Z2) controls
the electrical power for all the units and should be

L ie— I

Section V
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on at all times that the plane is in flight. It is
equipped with a safety hood to prevent its being
accidentally turned off. With this switch on, the
power tubes of all the sets are heated and the
receiver dynamotors are running.

(2) VHF CONTROLS.

(a) The channel selector (4) selects the
ten pre-tuned transmission and reception channels.
The selected channel is indicated by the number
showing through a small opening at the left of the
selector knob.

(b) The guard channel selector (3) makes
it possible for the pilot to operate solely on the
guard channel, to monitor on the guard channel
while operating on the main channels, or to cut
the guard channel out entirely and operate only on

) QW E)(E) @) (8)(8) () () (2) (13) (4 (15) (18) (17) (18) (18,

Figure 43 — Radio Control Panel

Master Volume Control

Master Radio Switch

VHF Monitor Control

VHF Channel Selector

Microphone Selector

HF Sensitivity Control

VHF Reducer

HF Reducer

Navigation Receiver Sensitivity Control
10 Pitch Control and Oscillator Switch
11 Navigation Channel Selector

12 LF Receiver Sensitivity Control

13 LF Receiver Tuning Dial

D 00 =1 Sy Ut i 0 B

14 LF Receiver Tuning Control

15 IFF G Band Selector Switch

16 IFF Test Jack

17 IFF Manual Destructor Switch
18 IFF Emergency Channel Guard
19 IFF Channel Selector

20 IFF Panel

21 LF (Range) Receiver Panel
22 Navigation Receilver Panel

23 Mixer Panel

24 VHF Transceiver Panel

25 Master Radio Contrel Panel
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mask microphone is being used, transmission is
controlled by the microphone switch on the throttle
lever.

(¢) The radio headset plugs into the TEL
jack (3) of the radio jack box (2).

4. ELECTRICAL SYSTEM.

a. POWER SUPPLY. — Power for the elec-
trical system is supplied by a 75-ampere engine
driven generator charging a 24-volt, 34-ampere-
hour battery.

The generator is equipped with an automatic
control which keeps the charging voltage at 27
(plus or minus one-quarter) volts at all rpm above
the cut-in speed (about 1350 rpm tachometer read-
ing). As long as the generator is charging (gener-
ator switch turned to GEN and rpm above 1350)
the generator voltage will be indicated by the
voltmeter on the right-hand electrical control panel.
The pin jacks on the face of the shelf beside the
voltmeter are for a test meter used in checking
the generator voltage.

The electrical power supply of the plane is
normally supplemented by the use of external
power for all starting and ground operations. The
external power receptacle is on the underside of
the wing center section (see 1l, figure 21). It is pro-
tected by a hinged rectangular door that is readily
snapped open with a screw driver.

Figure 45 — Exterior Lighis

1 Formation Lights

2 Recognition Lights (underside of wing — not connected)
3 Tail Light

4 Section Light

5 Approach Light

6 Wing Lights

Section V
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b. MASTER BATTERY SWITCH. — The battery
switch (see l4. figure 40) disconnects the battery
from the entire electrical system except the inertia
switch in the IFF destructor circuit.

c. MISCELLANEOUS ELECTRICAL CIRCUITS.
(See figure 40.)

(1) INSTRUMENTS. — The engine gauge
unit, compass and fuel quantity gauge depend
upon battery power for their operation. These in-
struments are all on a single circuit controlled by
the INSTR switch on the electrical control panel.
This is a three position switch whose forward posi-
tion (unmarked) will be used for oil dilution in
any planes having this system installed.

(2) COCKPIT LIGHTS. — A combination
switch and rheostat controls the lights provided for
cockpit illumination. These lights (two above the
control panel on each side of the cockpit) are fitted
with red direct illuminating lamps and with in-
dividual fixture switches by means of which any
light may be turned out while the others remain on.

The rheostat control regulates the illumination
and, when turned counter-clockwise to its limit,
turns the lights off.

(3) INSTRUMENT PANEL LIGHTS. —
Twenty-one concealed lamps illuminate the instru-
ments on the main instrument panel! with direct
red light. A combination switch and rheostat (see
8, figure 40) controls both these lights and an ex-
posed light at the top of the panel. This auxiliary
lamp, intended for lighting the chartboard, may be
turned off by means of a switch on the fixture itself.

The instrument lamps can be removed and
replaced by opening the snap lid covering each.
Ten spare lamps are carried in two dispensers under
the ignition switch at the left end of the instrument
panel. (See 25, figure 2.)

Note

These lamps are very small and cannot be
handled with gloves. The lid of each fix-
ture holds the lamp in place; the lamp will
drop out as quickly as the lid is opened.

(4) EXTERIOR LIGHTS. (See figure 45.) —
The F2G has five types of external lights — for-
mation, section, running, tail and approach. (The
outer panels have complete recognition light in-
stallations, although these are not connected with
the electrical system.) The approach light is con-
trolled by a manual switch in the left wheel well.
In the F2G-2 it is controlled automatically by a
microswitch on the arresting hook so that it is on
whenever the airplane is in carrier-approach con-
dition. All other exterior lights have individual
switches on the electrical control panel, each switch
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having positions for BRIGHT, OFF and DIM. (See
6. 7, 10, 11, figure 40.) A master switch (see l2.
figure 40) to the left of the others, controls all of the
exterior lights. In its forward (ON) position it
is a conventional toggle switch supplying steady
current to the four branch circuitls; in its rearward
(FLASH) position it is a momentary contact switch
by means of which the pilot may use his exterior
lights for signalling purposes.

(5) PITOT-STATIC TUBE HEATER. — An
electrical heating unit in the pitot-static tube serves
to prevent icing of the tube and so eliminates air-
speed indicator errors which result from such icing.
The control switch (see 2, figure 40) should be kept

at PITOT at any time that there is any form of
structural icing.

(6) POWER RECEPTACLE. (See 1. figure 44.)
— An electrically heated flying suit, or other
electrical device, can be plugged into the receptacle
above the right-hand control shelf. This receptacle,
protected by a screw cover, is powered at all times
that the main battery switch is on, except in the

rare event that an overload has caused its circuit
breaker to cut out.

d. CIRCUIT BREAKERS. (See figure 39.) —
The thirty-odd push buttons on the face of the
electrical control shelf are resets for the electrical
system circuit breakers. Each circuit has a pro-
tective breaker of sufficient capacity to handle all
normal demands but which will open to turn the
current off when there is a serious overload. In
this case, the reset button pops out and must be
pushed back into place before the circuit is usable

Section V
Paragraphs 4-5

again. Since these are thermally operated devices,
a few seconds are required for the breaker unit to
cool before it can be reset. Always reduce the load
on the circuit as much as possible, or disconnect any
particular part of the circuit suspected of being
faulty, before attempting to reset the breaker.

Note

Bear in mind that an open circuit breaker
is usually indicative of malfunctioning of
some appliance or of a '‘short” in the
wiring, and that resetting the breaker does
not correct the trouble. It is possible that
resetting will permit the use of the circuit
but unless the current demand has been
reduced, the breaker will quickly open
again.

5. HYDRAULIC SYSTEM. (See figure 46.)

a. GENERAL. — An engine driven hydraulic
pump maintains pressures of from 900 to 1150
lb/sq in. in the accumulator whenever the engine
is running. A pressure gauge on the auxiliary in-
strument panel indicates the system pressure avail-
able at any time. (See S, figure 33.)

The following devices are hydraulically operated:

(1) Alternate air doors.

(2) Landing gear extension and retraction
mechanism.

(3) Wing flaps.

(4) Gun chargers.

(5) Wing folding (F2G-2 only).
(6) Arresting hook (F2G-2 only).

m

Nomenclature — Figure 46

Reservoir

Engine Driven Pump
Self-Sealing Coupling

Hand Pump

Accumulator

Relief Valve

Filter

Vent Filter

Regulatcr

10 Hand Pump Emergency Valve
11 Pressure Gauge Assembly

12 Snubber

13 Alternate Air Control Door Strut
14 Two-Way Restrictor

15 Alternate Air Control Valve and Fittings
16 Check Valve

17 Wing Flap Control Valve

18 Wing Flap Strut

19 Wing Flap By-Pass Valve

20 Gun Charger Valve

21 Gun Charger Strut

22 Fuse

23 Tail Wheel Valve

W o =] L o LW

24 Landing Gear Valve

25 Shuttle Valve

26 Sequence Valve

27 Landing Gear Door Strut
28 Landing Gear Strut — Right-Hand
29 Landing Gear Strut — Left-Hand
30 One-Way Restrictor

31 Emergency By-Pass Valve
32 Two-Way Restrictor

33 Fuse

34 Tail Wheel Strut

35 Needle Valve

36 CO: Bottle

37 Vent Check Valve

38 Overboard Fitting

39 Wing Folding Control Valve
40 Load and Fire Valve

41 Hinge-Pin Pulling Strut

42 Wing Folding Strut

43 Two-Way Restrictor

44 Fuse

45 Arresting Hook Valve

46 Arresting Hook Strut

Note — Items 39 to 46 inclusive.not installed on F2G-1 39
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Figure 47 — Canopy Jettison Mechanism
1 Canopy Jettiscn Handle

2 Reset Knobs

3 Rear Release Mechanism
4 Forward Release Mechanism

These units are described and their operation

detailed in connection with the opcrational equip-
ment concerned.

Note

The brakes and propeller pitch mechanism
are both hydraulically operated, but are

entirely independent of the plane’s hy-
draulic system.

b. HYDRAULIC HAND PUMP. (See 3. figure
23.) — A hand pump with a telescoping handle
serves to develop hydraulic pressure for ground
use or for emergency operation of the system. The
engine driven pump draws its fluid from a stand-
pipe inside the hydraulic reservoir rather than

from the bottom. This provision guarantees that
the engine driven pump will not pump all of the
fluid overboard through a ruptured line; approxi-
mately a quarter of a gallon of fluid will remain for
emergency use of the hand pump which is con-
nected to the lowest point of the reservoir. Since,
in the normal operation of any hydraulic unit,
approximately the same amount of fluid will be
returned to the reservoir as is drawn from it, this
supply should be adequate for systemn operation
provided that none of the unit lines are broken.
However, since emergency operation of the flaps is
more important than that of any other hydraulic
device (the landing gear having its own emergency
provision) a valve is installed in the cockpit which
assigns the entire hand pump output to the wing
flaps. (Refer to section I, paragraph 2.1, (5) )
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6. VENTILATING SYSTEM. — A duct from the
left-hand wing scoop carries fresh air to the venti-
lator valve on the auxiliary instrument panel.
(See 4, figure 33.) This is a cone-type modulator
valve which is opened by unscrewing the valve body
(turning it counterclockwise) and closed by turning
it clockwise to its limit. The diluter-demand oxygen
regulator is ventilated by air brought through a
tube branching from the ventilating duct. No con-
trol is provided on this branch tube; as long as
there is rammed pressure in the wing scoop the
oxygen regulator valve will be bathed in fresh air.

7. ANTI-BLACKOUT SYSTEM.

The air supply connection for the pilot’s anti-

blackout suit is on the bulkhead at the left of the
seat, above the shoulder harness lock. The con-

trol valve is in the floor at the left of the stick.

(See figure 3.)
8. CANOPY CONTROLS.

a. GENERAL. — The canopy is mounted on four
trucks which ride in channel rails at the sides of
the cockpit. A crank operated sprocket and chain
system serves to open and close the canopy. (See
figure 28.) The canopy may be locked at intervals
of about 14-inch between full open and full closed
by means of a pawl which engages openings in the
disk behind the crank. This pawl] is lifted either
by gripping the latch on the control crank or by
pressing the outside canopy release button. In its
full aft position the canopy is positively locked by
latch hooks on the forward trucks which engage
lugs on the track. These latches (which are auto-
matically released when the control crank is
turned) insure against the canopy being thrown
shut in the event of a crash landing. To take ad-
vantage of this provision the pilot should be careful
to have the canopy fully opened o1 landing.

b. EMERGENCY RELEASE. (See figure 47.)
— The canopy may be detached from its trucks and
jettisoned by pulling the emergency release handle
(1). The release mechanisms, (3) and (4), are
safetied with shearable wire to prevent accidental
operation, so it is necessary to pull the emergency

handle with a positive motion to fully release the
canopy.

9. MISCELLANEOUS EQUIPMENT.
a. SHOULDER HARNESS. — The shoulder

harness straps are anchored to a cable which is
paid out from a spring reel behind the head armor.
A locking lever by the pilot’s left elbow (see figure
26) controls this reel. To unlock the reel, push
the knob rearward (to release the lever catch) and
move the lever to the FREE position: this allows
the harness cable to run in and out, controlled only

Section V
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Figure 48 — Pilot’'s Seat

by the spring tension of the reel. The pilot may
lock the harness at any half inch position within

its 18 inches of freedom, by moving the control
lever to LOCK.

b. PILOT'S SEAT. (See figure 48.) — The pilot’s
seat serves as both seat and armor. The back plate
is of three-eighths inch armor steel while the bucket
is of the same material, one-quarter inch thick.
The rear edge of the bucket is hinged to a trans-
verse fuselage member; the forward edge swings
up or down through an adjustment range of six
inches. A spring-loaded lever on the seat back at
the pilot’s right elbow locks the seat or frees it
for adjustment.

¢. PILOT'S RELIEF TUBE. — The relief tube is
mounted on the forward side of the control stick.
The drain leads to an overboard fitting on the
underside of the fuselage. This fitting is so designed
that airflow over it assures the complete emptying
of the drain tube.

d. MAP CASE. — A metal map case with a snap
lid is fastened to the left-hand control shelf at the
left of the pilot’s seat. (See 10, figure 3.)

e. CHART BOARD. — A standard navy chart
board is stowed in a floor socket at the right of the
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Figure 49 — Chartboard Stowed

pilot’s seat. (See figure 49.) The chart board has
a hinged cover under which there is space for
instruments and file cards. To use the board, free
the retaining catch, lift the board out of its stowage
rack, and slip its legs into the sockets on the
instrument panel. (See figure $0.) The mounting
sockets have spring catches to hold the chart board
securely while it is in use,

f. COCKPIT LOCKER. — A small utility locker is
installed at the after end of the radio control shelf
at the pilot's right. This is intended for stowage of
personal effects, and miscellaneous small parts. Do
not carry heavy objects in this box since they will
be thrown against the friction-held lid when the

plane is in inverted flight, and conceivably might
fall out into the cockpit.

Figure 50 — Chartboard in Use
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g. STOWAGE BAG. — Facilities for carrying
heavier baggage are provided in the fuselage mid-
section. A canvas case, approximately 17 inches
wide by 12 inches deep by 28 inches high is slung
on the left side of the radio compartment. This bag,
accessible through the bottom mid section door

(see 9, figure 21) will carry up to 100 pounds of
equipment.

Note

The slide fasteners should be lock-wired
together and the supporting straps well
tightened after loading the bag.

i

Figure 51 — Surface Conirol Lock

1 Adjusting Screw

2 Lock Nut

3 Engaging Pin

4 Mounting Lug

5 Contro]l Stick Clamp

h. SURFACE CONTROL LOCK. — Whenever
the plane is to be moored out, the elevators, rudder
and ailerons should be fixed in position to avoid
wind damage to these surfaces and their controls.
The Y-shaped control lock shown in figure 51 serves
this purpose by holding both the stick and the
rudder pedals rigidly.

The lock is installed as follows:
(1) Pull the rudder pedals back to their after-

most adjustment position.

(2) Slip the ears of the lock into the slots
of the lugs at the base of the auxiliary instrument
panel.

(3) Press the engaging pins (3) down to
secure the lock.

(4) Close the clamp at the after end of the
lock (D).

(3) Swing the rudder pedal stirrups into place
and extend them by turning the knurled adjusting

o8 RESTRICTED
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screws (1) simultaneously until the pedals are back pad of the service parachute used in the F2G-1
firmly held. serves as an emergency kit with first aid equipment,

(6) Run the lock nuts (2) forward against emergency rations, signalling equipment, small
the rudder stirrups to prevent loosening from tools, etc. packed inside. The parachute seat pad
vibration. contains a self-inflating (not automatic-inflating)

1. EMERGENCY KIT AND LIFE RAFT. — The one-man life raft and accessories.
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- AIRCRAFT MODEL (S) ENGINE MODEL(S)
I TAKE-OFF, CLIMB & LANDING CHART R-4360-1
g 4 F2G-2
i
TAKE-OFF DISTANCE  reer
GROSS HEAD HARD SURFACE RUNWAY SOD-TURF RUNWAY SOFT SURFACE RUNWAY
WE IGHT WIND AT SEA LEVEL AT 3000 FEET AT 6000 FCET | AT SEA LEVEL AT 3000 FEET AT 6000 FEET AT SEA LEVEL | AT 3000 FEET | AT 6000 FEET
LB. GROUND | TO CLEAR| GROUND | TO CLEAR | GROUND | TO CLEAR | GROUND | TO CLEAR| GROUND | TO CLEAR | GROUND |TO CLEAR | GROUKD | TO CLEAR| GROUND | TO CLEAR | OROUND | TO CLEAR
M.P.H.| KTS. RUN 50' 0BJ. RUN 50' 0BJ. RUN 50' 0BJ. RUN 50' 0BJ. RUN 50' 084. RUN 50' 0BJ. RUN 50' 0BJ. RUN 50'08J. RUN 50" 0B,
0 0 620 980 780 1220 1000 1570 660 1020 8Lo 1280 1070 1€40 760 1120 980 1420 290 1860
8 17 15 LOO 650 520 620 670 1050 L0 6H0 S50 860 120 1410 LWE0 ‘Th GhO 950 H50 1250
12800 3 30 240 410 310 530 L20 ‘100 240 L0 150 550 50 730 270 450 340 600 %30 810
sl | 110 250 160 320 | 230 | LhO ] 120 | 250 170 350 | 250 | 450 1350 | 270 | 200 | 360 | 290 [ 490
0 0| 7750 1170 G20 1420 1120 1770 800 1220 G0 1490 1200 164 Lo 1360 1180 1680 1560 2100
17 15 90 790 610 910 T70 1210 520 820 650 1000 820 1270 (00 Q02 770 1120 990 1430
15800 Ak %0 290 500 370 630 LE0 490 310 520 LOo €60 510 E30 50 570 L0 120 620 930
51 | 45 15C 310 200 390 270 | 500 160 520 210 LQO 290 €10 170 330 250 W70 540 Py Lt
0 0 960 1490 12205 1880 1550 | 2430 | 1040 : 1560 | 1330 | 1990 1690 260 1270 1790 1650 | 2210 [ 2170 FI5U
17 | A5 640 101C 820 1390 1070 1750 690 1060 Q00 150 1370 1770 810 1180 1100 1650 1460 2060
15400 3L | 30 390 660 530 G20 TG0 1120 h20 540 80 960 T60 1180 430 750 6O 1060 930 1350
91 L 210 | Loo 500 540 | 420 720 220 110 230 570 L&D 750 260 450 2G0) 630 50 B0
NOTE: INCRIASE CHART DISTANCES AS FOLLOWS:75°F 4 10%; 100°F 4 208: 125'F 4 30%: 150°F4 403 OPTIMUM TAXE—OFF WITH 9",-'1”}0 RPM, 52 IN.HG. & 50 DEG.FLAP 1S BOY OF CHART VALUES
DATA AS Of 6-26-4% pasin v, Calculations
CLIMB DATA
|
AT SEA LEVEL T AT 5000 FEET AT 10,000 FEET AT 15,000 FEET AT 20, 3800 FEET AT 30, 000 FEET
GROSS BEST 1.A.S.| RATE | GAL. |BEST 1.A.S.| RATE |FROM SEA LEVEL{BEST |, A.S.| RATE [FROM SEA LEVEL| BEST ). A.S.| RATE |[FROM SEA LEVEL| BEST I.A.S.| RATE |"ROM SEA LEVELIGEST |, A.S.| RATE |[FROM SEA LEVEL
WEIGHT e et e 1DF ~ Vo= | OF TinE | FUELE T T ooo| OF T ==l o= B =] 0F ' ] OF
MPH | KTS WPH | KTS WPH | KTS IME | FUEL | oy | xT$ TIME | FUEL| ppy | XTS TIME | FUEL [ ppy | xrs TINE | FUEL
LB. CLIMB | FUEL CLIMB | MIN. |USED CLIMB | Min. |usED CLIMB | win, |ysen CLIMB | wix. |USED CLIMB | wmin, |useD
F.P.M.| USED F.P. M. F.P. K F.P. M. F.P. M F.P. M
12800 190 165 | W20 | 50 |185 [161 |3900 I 5T 1180 | 156 | 38O | 3 6% |75 |152 (3080 | & 70 |17C [1L8 | 2230 | 6 T7 150 | 130 | 843 15 | 96
13800 190 165 | 3630 50 |185 |161 |3530 1 57 1180 [ 156 | 53120 | 3 6 {175 [152 2740 | 5 72 |170 [ 148 | 1665 | 7 80 1L | 126 | 624 14 102
15400 190 [165 | 300 | 50 |185 [161 |2920 2 59 | 180 [ 196 | 254G | & 67 1795 [152 |2210 | 6 77 |170 (148 | 1470 | 8 87 | 145 | 126 | 210 20 122
POWER PLANT SETTINGS: (utTAILS ON FIG. 50 SECTION 111]):
DATA AS OF H~26-45 AASED O%: Calculatione FUEL USED (U.S.GAL.) INCLUDES WARM-UF & TAKE-OFF ALLOWAMCE
LANDING DISTANCE reer
GROSS BEST IAS APPROACH HARD DRY SURFACE FIRM DRY SOD WET OR SLIPPERY
e T e — HE e R
WEIGHT POWER OFF| POWER ON [ AT SEA LEVEL| AT 3000 FEET | AT 6000 FEEY AT SEA LEVEL AT 3000 FEET | AT 6000 FEET AT SEA LEVEL AT 3000 FEET AT 6000 FEET
LB. MPH | KTS | MPH | KTS | GROUND [TO CLEAR | GROUND |TO CLEAR| GROUND [TO CLEAR| GROUND |TO CLEAR | GROUKD |TO CLEAR | GROUND [TO CLEAR | GROUND [TO CLEAR| GROUND |TO CLEAR| GROUNEC |TO CLEAR
ROLL 50' 08J. | ROLL 50'0BJ. | ROLL 50'0BJ. | ROLL 50" 0BJ.| ROLL | 50'08J. ROLL | 50'OBJ. ROLL 50'0BJ. | ROLL 50'0BJ. | ROLL 50' 0BJ.
11200 110 | 95 (100 | 85 | 1310 | 2h30 | 1hkoO 2560 1570 2690 | 1h60 2580 1590 2710 1750 | 2860 2280 5400 | 2490 | 3610 2750 5850
12009 115 | 100|110 | 95 | 1400 2640 | 15%0 o770 ) 680 2020 | 1470 2810 1710 2950 1870 [ 3110 3520 L7160 | 3850 5090 h210 G450
DATA AS OF BASED ON: OPTIMUM LANDING 15 B0% OF CHWART WALUES
REMARKS: 1ake-0ff and Climb Data Includa the Effect of Drag Increment of Two 1000 1b. Bomba or two 160 LEGEND
U.S. Gal. (133 Imp. Gal.) Drop Tanks in the 19,400 1b. cond!ition. 1. A.S. : INDICATED AIRSPEED
MOTE: TO DETERMINE FUEL CONSUMPTION M.P.H, : MILES PER HOUR
IN BRITISH IMPERIAL GALLONS, KTS. @ KNOTS
MULTIPLY B8Y 10, THEN DIVIDE BY |2 FoPuM, o FEET PER MINUTE
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Figure 54 — Relation of Angle of Attack to Airspeed
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