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Appendix I of this publication shall not be carried in aircrafc on
combat missions or when there is a reasonable chance
of its falling into the hands of the enemy

THIS PUBLICATION SUPERSEDES AN 01-190FB-1 DATED 15 FEBRUARY 1945

NOTICE.—This document contain: information offeciing the national de-
fense of the United States within the meoning of the Espionage Act, 50
U. 5. C., 31 and 32, as cmended. lis transmission or the revelation of
its contents in any manner to an unauthorized person is prohibited by law.
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DESCRIPTION

1. DESCRIPTION.

a GENERAL —The FM-2 mirplane, manufscrured h’-
Eastern Aircraft Division, General Motors Corporation.
is & class YF, single engine, single place, folding mid-
wing, monoplane, carrier fighter. It is designed to ke
off from the deck of an sircraft currier with or without
the aid of a campult and o land on & carrier deck in an
arresting gear of on an ordinary landing feld. The
overall dimensions of the sirplane are: wing spread, 38
feer; length, 28 feer 7-7/32 inches; height at rest, 9 feet
1y inches. Equipped s 2 normal fighter its gross weight
i spproximately 7477 pounds.

b, POWER PLANT.—Thu asirplane o powered with
1 mine cylinder, single bank, air cocled mdial in,
Wright modd R-1820-56, -16W, <168 or -F6WA.
R-1E20-§¢ engine has o cake-off manifold pressure of 4£.%
PEl at 2600 BPM at sew level ind no warer inpecrion
equipment.  Model R-i020-56%W has the mme wmke-off
seteing, but hasr provisen for water injection snd there-
fore Combar Power rating. The R-1820-164 m;gm-t has a
redesigned erankshaft allowing a take-off full throstle set-
ging at 2700 RPM at sea lewel. It has oo provisom for
water injection and oo Combat Power mting. The R-1820-
SEWA model has the feirures of both the -16'W and che
JéA engine. Tts take-off setting is full chrottle ax 2700
BPM it sa level and 3 Combar Power raving of 1700
RPM st full chroude in low blower. None of thes
R-1020 engmes mwst be operated abowe 2400 RPM in
HIGH BLOWER.

Airplenes Serial NMumber 86412 and subsequent
are equipped with R-1820-36W A engines. The R-1820-
504 engine will be found only oo sirplanes which have
brd this misdel inscalled in dhe Geld.

All four engine models are equipped with an
integral, single stage, w0 speed supercharger. The
power plant is designed o operare on an AN-F.Z8,
100/ 150 ocrane fuel

The Wright Water Injection System i installed
on airplanes Serial MNumber 37044 and subsequent;
garlicr airplanes may have chis inslletion. Airplancs
equipped with “Warer Injection for Combar Power can
be recognized by dhe limic swicches oo the supercharger
and engine control quadrants.

r: WINGE—The wings are folded and spread manu-
.l.|.|._'|r and wre locked in lP.I'ﬂd Punlilnn ‘hr Inll:ﬁl'.l:ti [:l'hl-
scrunced by & band crank.

d. ALIGHTING GEAR.—The main lunding gear is
retracted mechanically by a bandcrank operated by the
pilor. The mil wheel is not retracuble.

r. FUSELAGE.—AIl flight, engine and suxiliary con
trols are locared in the pilot's cockpit. See figures §,
6 and 7 for their . A baggpagr companmen
aft of the cockpit &5 sceessible through » hinged door
on the right hand side of the sirplene. This comparment
bouses the remowe indicating compass, in rnsminer snd
inverter, the rmdios and rhe bamery and provides soowagr

space for suxilisry equipment and baggege.

§+ ARMAMENT —Two 50 caliber machine guns are
mounted in the outer panel of each wing. Armor plate,
a buller proof windshield and the engine installanon
combine to protect the pilot from enemy fire from the
fronc. Armor plate and structure protect him from
rear fire.

2. SURFACE CONTROLS.

The ailerons and elevarors are controlled by o standard
type stick. The rudder is operated by standard under
hung pedals. These pedals are adjuseable by individual
levers vo four positions. Te sdjust the pedals, place che
toes on the sdjustment levers and push the pedals all
the way forward, then with toes under the Fl.‘r:['lli, bring
them aft one notch ar & dme until cthe desired position is
arained. By aid of the position indicator, check char each
pedal has ratcheted past the same number of nowches.

CHECE
SETTING FOR
EQUALITY

FUSH
BCTH
PEDALE
FORWARD

LA {4

MITH
FECALE
AFT

Figurs 2—Padal Adjuriment Precedurs
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BESCRIFTION OF OFCEATION

WiTH WALYE im "FLAPS DOWER"™ POSITION, THL LOw FRLISUBL SIDL OF THE FLAP ACTWATING Fi3Tom 13
APPRONIMATELY B.8 TO 6.8 LOS. 50, (0 amD THE PRESSURE ON THE OTRER SIDL I5 ATMOSFMERIC (12.7
LH.$$.|I. « THIS DIFFERENTIAL IN PRESSURE PROYICES THE FORCE TO WOYE THL PI3TON ARND THE
FLAF TO "DOwWm POSITION.

WITE VALYE I8 "FLAPS EP* PISITION, THE PRESSURE OR BOTE SI0ES OF THE FISTON 15 ATHOSPHERIC
ARG THEREFORE THERE |3 WO OFERATING FORCE. AERODTWAM|C PRESSURE TOGLTHER WITH THE FLAP
BETUEN SPRING, LOCATED IN THE STUB WING, RITURNS THE FLAP TO "UP® FOLITION.

Figure 3 —Wing Flop Dperatien
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3. TAR CONTROLS.

The b controls are romted in the direedon
of the desired resultant motion of the sirplane.

g AILERON TAB—A cockpit controlled trim tal
is provided on the left sileron oaly. The control wheel,
which is set into the Jeft hand shelf, is rocated counter-
clockwise to lower the left wing and clodkwise to lower
the right wing. The tab rravel is 20* up and 20* down.

A fxed rab on the l‘i!ht aileron is -dj:l,hnnd by
crimping to compendite for wing inequaliry. A single
serting on leaving the factory or following wing repais
5 winally suficient. Be careful ot to crimp the mh oo
severely as a slight change in the b angle will compen-
sate for considerable wing besviness,

k. ELEVATOR TABS.—=The elevitor mbs are con-
wrolled by & handerank on the side of the left hand shelf.
Roarion &ff or coumier-<lockwise mises the oose. Rots-
tion ferwerd o slockuise lower the nose,

Tab rtravel is through = mnge from 6° up 1w
11* down. These wmbs have been found effective
chrough all ranges of loadings. Trim abour the lateral
REiE cab bvl.-&u!&ldb?'.hum ul'l:bt“'mhri:m.

. RUDDER TAB—The rudder wim wb 5 oon-
trolled by & wheel mounted on the left band cockpit
shelf. Rotation sleckudie urns the nose right. Rowmdon
ceunier-rlockuidie rarns the nose lefe

Angular crave]l of the wb is from 22° lefr o 16°

LEFTWING RIGHT WING

BOW s DowrH

AILERON TAB

NOSE RIGHT wO5E LEET

RUDDER TAB

Figura #—Tabk Ceonfral

Eaction |
Par. 3-4

fight. Oo take-off, s basic serting at 215 marks in the
white segment of the dial is used.

4, WING FLAF SYSTEM.

Split type wing Haps extend from the silerons inboard
to the fuselage but are divided into inbosrd and out-
board Baps b_1- the wm; fold, Due to an -m-ul:p at the
wing I'uldP the two sections operate mf & unit capable of
being drooped to & mavimum of 43* by the action of a
WECULM SVSCETL

The operating partial vacuum is obwined from the
aarburetor intake manifold and may be applied directly
to the operating cylinder or stored in the varuom ank
located in the baggnge comparument. This mak has
safficent capacty o operae the faps ur least rwice with

ELEVATOR TAR 52
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the engine cut. Even though the switch is cut, the enginc,
unless it is completely sopped, will produce vacuum
with the thronle closed.

The opeoting force on the Baps is sufficient to hold
the faps down whin the engine is idled. In Hight, us
more power is applied and speed increases, the Haps will
come up until, at sbout 130 knots {150 MPH), the angle
of droop will be spproximately 10°. If the power is then
removed, the flaps will rerurn o the Doum position,
This fearure s very helpful when It is necessary o go
around again after coming in for a landing.

In a ke the fap valve can be left Down wunil
ample speed and height are obuined for forcing Haps
ap, If the valve is chen turned to U7 p posivon, any sink-
ing effect is eliminated.

The detail operation of the system is described th::;
sccompanying schematic diagram (Figure 3],
this vmu::ﬂE}'rt:m the operating efficiency of the faps
will be reduced with decressed mimospheric pressure at
high altrudes.

The flap operating valve control & located oo the left
hand shelf of the cockpit. Rotation rleckudie for a
quarter turn of the handle lowen the Baps; cowmier-
clockuwise ruises them.

E. POWER PLANT COMNTROLS.

DU IR IR Sl
v

.
-

-'--- 1
suanB THE el

#, THROTTLE AND MIXTURE CONTROLS —The
throttle and mixture coatrols are uwnited in an enging
contral quidrant mounted oo the left hand cockpit shelf,
A foction brake affecting the ease of movement of the
contral levers is sdjusted by & knob on the face of the
quadrant. The throtutle is moved forward o open, afr
eo close. An sdjustable joggle in the chroctle rail marks
the Take-off and Miliary Power position of the thromle
coatrol lever for the R-1820-W engine and the Military
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Power throatle I'm|.|-||-u|'| foer the B0 H20-5% 4 ungine, This
joggl: should be set o Pnr\'idv the Take-off wnd Miliniry
Power determined for ihae uf-.-hiium.' afva.  Miasvereni
past the juggle places the theattle eonntrol in Full booese
pusition for Casmibar Power.

The mixture coatrsl is moved Tull furward o
Aure Rich postion. Aaele Leaw position is 45° afi, ap

ximately in the cenrer of the quadnant, and must he
E;unnﬂ by seating the control in the nowched pasition.
Idie Cai-Off position, marked in red on the quadrant,
is located full afc

Fuel will be discharged from the carburcoor with
the mixmure control in any position exceps ldle Cui-Ojf
whenever the fuel presure is greswer than Bve Phl
whether the engine & ﬂMini:' sopped.  Thurefore,
to prevent Booding through the imadverunt use of the
electric emergency fuel pump, the mixwre control
should always be left in the [die Car-Off position when
the engine is not ranning. If for any resson the engine
should cut out during ground operation, the mixore
comtrol should be moved immediately into the Idls
Cut-0ff position in erder to prevent Booding.

For landing, binding spproach, take-off, all ground
operation and during prolenged, seep dives, the mizture
control should ke i in sute rick. For sl ocher #light
qﬂn.inm. the use of suto lean W recommended PMUHHI
eylinder hesd remperaure limins are not exceeded.

b. SUPERCHARGER CONTROL —The twirsperd

a RESTRICTED
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supercharger shift control i an srm mounted oa a
quadrant notched in rwo positions. To shift speed de-

the knob on the of the arm and mowve Full for-
ward for low blower; full sft for high blower. The
control lever must be securely locked at the extremiry of
i wravel in either High or Low position 1o insare com-
plee and positive cluich engagement. Do oot anempt o
operate the engine with dhe supercharger control in any
incermediate P-mi:inn.

e e e T IR N B s L I G

¢. PROPELLER CONTROL~—~The propeller is
three-blage Curniss Eleciric Constant Speed rype with a
e foor dismerer. Basic picch sertingy are ai 18.5° low
and 53.5° high
Conrol is efected by an eleciric selector wwitch
and & governor control push-pull koob,
With the selector switch ln Asfomanic position,
RFM is governed entrely by the operation of the push-
Il knpb oo cthe left hand inswrument 1. RPM is
increased by pushing the koob in and decreased by pull-
ing it out Once an BPM is selected in chis manner it
will remain constant within the opersring limits of the
EOvELnior.

Alwayi move the push-pull governor control kack
wlowly as & dight movemenr will esuse & large change
in engine RPM. For slight change in engine RPM,
vernier control B recommended. This & obmined by
rotating the control handle clockwise 1o incresse engine
BPM; counter-clockutse to decrease RPM.

When the selector ewiich s in Fized Pircd position
in the center of the |h.m-|:-wl:|r selector ewinch, the pre-
peller will not be affected by movement of the control
knak. For oy desired manifold pressure, BPM can ghen
be lrﬂjl-lll-!d b}' hﬂl-ﬂ.i.ﬂa the rwitch in ether Jwcrease
EPM ot Decreare RPM potition nat] the desired RPM

Section |
Par. S¢-d

s obtalned. Immediately on release, the wwirch will
asutomaccally rerurn o Ficed Pick posidon. Hold chis
RPM switch oo onoly momentarily uatil the desired RPM
is indicated on the tachomete:.

If the cireuit breaker is opened by an overioad, the
propeller operates a1 fixed pitch ot the pitch angle in
effect ot the moment the bresker is opened. Fized
pirh cootrol cnsor be used with chis crcuit breakes
open; the propeller blade angle cannot be changed unil
the circult breaker is reser.

AUTOMATIC CONTROL
To [merease RPM

Clrexit Boealobr.. i o i i s O
Selecvor Swbieh oo Aviomans
Propeller Governor Kaob. ..., Pual Ia
To Decrease RPM
Circuir Breaker......... AR E 6]
Salecrer BwEteh, oo i s s i s s Jl.umnuu:
Propelier Governor Koob.......ooccniin Pull Cnut
FIXED PFITCH CONTROL
Ta Jlrrﬂu RFM
Belerar SmACh.. o e Fn.ud P:-t:h
Selector Swateh. ..o
Ta Derreare EPM

Selector Switch

S R e R

_u_l'l STERIRNTTI AT DRI IIII T

d CARBURETOR AR CONTROL.—The carburet-
of air conurod handle & located on the left hand [nstme:
ment pancl o the nght of dhe Fmp-:lh:r conirol. The
full-in posidon allows direct cold air from che atmos-

here to be taken in ll:l.mu.s!: the nir scoop end eoter the
gﬂ'h-lﬂ.'-lﬂf at the same time preventing I-'J:rm s
from enrering the carburetor. The full-oui posioon

RESTRICTED §
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revents the direct cold air from entering the carburetor
¢t allews the warm air o be mken in from the

sccessory section. This control operates a door whaose
sction may be l;m'nFl.rrd o a fwo-way valve,

Mever use an intermediate position for this control.
The control should be left in DHrecr (Cold) positen
at all times unless icing conditions are suspected or min
is cocountered, Under these conditions the cantral
should be pulled out to the Altermate Hat R R,

e COWL FLAP CONTROL AND CYLINDER
HEAD TEMPERATURES —The cowl #aps are oper-
ared by & handcrank located on the right hand instru-
ment panel. Rocation cleckuise closes the flaps; rowtion
counter-riockwise opens them.

The full open secting of the cowl flaps is provided
primarily for ground cooling. Intermedisve serings
should be used a5 needed so dhat the following cylinde:
head temperatures will not be exceeded:

Cambar Power Z4E°C (7 min.)
Take-0Of 24850 () min.)
Milizary Power 232°C (30 min.}

Mormal Rated Fower:
= 232°C (1 howr)
213°C {Cont.)

015 {E:.nn:.]

Maximum ﬁmiur.:;;:. Power
and Below

Ai the cowl flaps create s comsiderable drag
when open an shown in the Eutlr:mri.ng rable,
they should be opened gradually in level Hight
as the temperarure approaches the limit, mther
then all the way when dhe limit is reached,
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In a elimb increase the mirspeed by a3 much as
10 knots in preference 1o opening them more
than hall way,

COwWl FLAPF DRAG

LAS Ly OPEN FULL OFEN
130 E 15
140 7 14
(TE0 T 13
180 7 i
Far) & 13
TH0 k] 1E

Cylinder hesd temperatures can be redaced by
1. Ennching the mixzture,

- ﬂFEI‘lLI'IE cowl ﬂ:P.L
5. Hrﬂm:i.u!' porwer,
4. Increasing climbing air speed

'_f. IGHITION SWITCH.—The lour pﬁl-lli.ur.! Ignition
switch s located on the left hand invirument panel. The
I.l'fl’ and R.!‘ﬁu' Pq-:.ilinn: are used in checking the two
magneios during the engine warm-up period  The pro-
eedure is outlined in Secuon 11, Paragraph 7e.

g PRIMING SYSTEM AND CONTROL.—An elec-
trically conrrolled priming system draws fuel from the
carburetor and injects it into the diffuser section of the

ine in two places. The primer switch is located on
the pllots distribwition panel adjacent to the starter
switch s0 that boch may be operated with one hand. The
primer switch is to be beld down enly momentarily,
i.e. for not more than three (o fve seconds. Upon release
it suromasically recurns to the Off position.

b, STARTERE AND CONTROL—A Breeze Tvpe 1
cartridge starter is fired elecerically by the starter switch
This switch is locared on the pilot’s distnbution pancl
adjacent 1o the primer switch. To rate thas switeh, it

is pecessary to ruise the guard and hold the switch in

i RESTRICTED
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EYLINDER WEAD TEMPERATURE GAUGE

ISHITION 5WITCH

CLOCK

WINDSHIELD DEFROSTER CONTROL
FROPILLER GOYWERMOR CONTROL

PROPELLER SELECTOR SWITCH ARD
CIRCUIT BREAKER

GUN 5BHT SWITCH AND RHEOSTAT
CARBURETOR AR COxTROL

LOW LEVEL FUEL WaRmIRG LI1GHT
FUEL GUANTITY GalEL

EMERGENCY FULL PUHF SWiTCH
ALTINETER

DIRECT |IOMkL GTRD

AIRSFEED INDICATCR

TUER AWD BANK INDICATOR
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CLIME IRDICATOR

ETRO HWORIZON

MANIFOLD PRESSUBE GAUSE
TACHOMETER

DEYGEN FLOW WETER

QIL DILUTIOM SWITCH
EMEIME QaUGE UnIT

COWL FLAP CONTROL RAMDLE
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CHART BOARD
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HAP CARE AILEEDOR TiB CONTEROL
THEOTTLE AND MIXTURE CONTROL
FULL TANKE ZELECTOR WALVE QUADRANT
LARGING FLAF CONTROL DEYVGEM OF LIF MICREOFHOMNE SWITCH
CEaANT
SUFERCAARIER CORTROL QRARRAN RECOGNITION LIGHT SWITCHES
CROPPARLE FULL TANE RELEASE ARBESTING WOOK CONTEOL NANMDLE

HARDLE

RGDOER TAB CONTROL
CLOWATER TAD CONTROL
WIRING DIAGRAN POCEET

TAIL WHEEL LOCK CONTROL
UM CHARG INE HANDLES
GHECE OFF LIST

Figure &—Llefi Hand Side of Cockpil

——————  ——— ___—'g
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FILOT S DISTRIBUTION PANEL LANDING GEAR WANDCRANE
JACE BOX
COCEFIT WERTILATOR

HAINM JUNCTION BOX AND CIRCU(T
BREAKER RESET BUTTONS

GENERATOR CUT=-OUT
PILOT'S SEAT ADJUSTMENT HAMDLE
RIGHT HAND GUN CHARGING MANDLES
OXFGEN BOTTLE SHUT-OFF YALVE

CIRCUIT BREAKER RON AND REEET
BUTTONS FOR ROCKETE

POWER WECEPTACLE |FOR ELECTRI-
CALLY WEATED SuITS)

COMMUBICATION CQUIPHERT CONTRGL LUNIT
IFF CONTROL BOX AnD SELECTOR 5WITCH
MAW QAT ION EQUIPHENT CONTROL UNIT
RAMGE RECEIVER

VOLTAMMETER OR WOLTHETER

LamDbING GEAR POSITION INDICATOR
ORCPPABLE FUEL TAME RELEASE WANDLE

Figure 7—Right Hond Side of Cackpit |
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PILOT"S DISTRIBUTION PANEL

POWER RECEFTACLE (FOR ELECTRI=
CALLY HEATED 3UITE)

COMMUNICATION EQUIPHENT CONTROL UNIT

LAND NG GEAR HAMOL RANK
JACE BOX
COCEFIT YENTILATOR

MAIN JUNCTION DOX AND C|RCUIT
BHCAKER RESET BUTTOMNE

WENERATOR CUT=0UT
FILOT S SEAT ADJUSTWENT AMOLE

IFF CONTEOL BOX AND SELECTOR SWITCH
BAYIGATIOM EQUIPHENT CONTROL WRIT
RANGE RECEIVER

YOLTAMAETER OF YOLTHETER EIGHT WAND GUN CHARSING RANDLES
LANDING GEAR POSITION IMDICATOR

OROPFABLL FUCL TaWK BELEASE HANDLE

PITEEN BOTTLE SWUT-0FF WALWE

LARGING GLAR PO ITIVE-DOWE
| WEICATOR

Figure TA—Right Hand Side af Cockpil
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the “OMN'" position] it automartically renarns o the
"OFF" position upon release, The hattery switch muse
be "ON" to operate the starer.

The starier breech i locared on the Fghe hand side
of the engine mount structure and is accessible from the
vutside throagh the right hand landing gear well. Type
€ cartndges are 10 be used under all circumstances. A
box containing extra carcridges is mounted in the engine
afoeisory seviion on the engine mount support ubing.

The staner switch need pot be held ON after
the cartridge is fired as there is no booster eoil
in this sirplane.

é. FUEL S5YSTEM.

a. DESCRIPTION,—The fuel system is basically a
single tank pressure feed system with provisions for
mwo auxiliary droppable moks, ope under each wing.
The main tank, located in the fusclage below the cock-
pit; is equipped with a self-sesling liner. On airplane
No. 57044 and subsequent the main tank although
fscated in the same position conststs only of 8 migid
sell-sealing fuel cell withour an aluminum shell.

Fuel grade 100,130, Specification AN-F-18§, is §pe-
cified.

Section |

Par. bao-c

TANK CAFACITIES
Main Tank...117 U5 { 97 lmp.) Gals. {with liner)
150 U5, (108 Imp.) Gals. (without liner)
Airplane No, 57044 and subsequent

Main Cell........oiiiirnann 126 US. {105 Tmp.) Gals.
Droppable, Right ... : 58 LI, 5. {48 Imp.} Gals,
Droppable, Lefe ... ... S8 0.5 (48 Imp) Gals.

Fuel should be dmwn from the main mnk for a
shiorr time before switching o the droppable tanks. Fucl
may be drawn from either droppable tank but the piloc
should compensate for loss of weight on the one wing
s the fuel is used by means of the tim tabs. Trim mab
sdjustment will compensate for & full unk on one wing
and an empty ;ank on the ather.

SRR L
ol GALS.

b. TANK SELECTOR VALVE —The tank selector
valve, located on the left hand cockpit shelf, has foar
positions: Main, Left Droppable, Right Dvoppable, and
Off. The fuel tank selector should always be scc on Marn
for take-off and landing. Always turn on the emergency
fuel pump when changing fuel tanks.

. ELECTRIC EMERGENCY FUEL PUMP-—AnR
electric emergency fuel pump iz imeralled in the fuel
systemn in place of the more common manually operated
wobble pump. This emergency pump is concrolled by
an electric switch set in the left hand instrument pansl,
It should be wsed when starting, when changing fuel
tanks, and when pecessary 1o maintain fuel pressure in
case of failure of the engine driven pump or of lowered
fuel pressure at high alticudes,

RESTRICTED 1
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. FUEL QUANTITY GAUGE. —An electric fuel
quancity gauge with the indicator mounted in the right
hsnd panel shows the foel level in the main tank only.
Mo gaoge iv provided for the droppable ks, cherefore
fuel consumprion from these tanks muse be determined
from the lapsed vime during which fuel is withdrawn.

e LOW FUEL LEVEL WARNING LIGHT,—Cln
wmirplane No. 57044 and subsequent, & low fuel level red
warnipg light &s insulled oo the left hand instrument
pinel next to the fuel quantity gage which is also in-
stalled on the left hand I.u":] h:gjnni.n& with this in-
stallation. This ]Jls'hr Eoes on when cnly 50 .gl.”ﬂ'l'l.‘l af
fuel (3 minimum of ooe-half hour of Bying time at
Cruiving Power) are left in the muin rank.

f- DROPPAELE FUEL TANK RELEASE.—Drop-
pable furl fank release handles are red plil'lll‘d' rings,
one located on each side of the cockpit on the sides of
the shelves. A sharp pul| releases the tanks. The handles
should then be clipped back to shelves in their former
position 1o prevent them from fouling other controls.

g VAPOR RETURN —The vapor return line from
the carburetor to the main tank may return as much o
eight gillons of fuel per hour. Consequendy, when
operating with all tanks full, use abosut Gfteen gallons
of fuel from the main tank before turning the selector
1o one of the droppabie tanks. This is necessary to make
room for the returned fuel which otherwise wouald over-
flow out through the venr line.

7. OIL SYSTEM.

a. DESCRIPTION.—The ofl supply is arried in a
single wnk anathed 1o the upper engine mount. It is
distributed by an engine driven oil pump and rerurned
by scavenger pumps Jocated in the cogine nose sump and
FEAT fadsc,

TANK CAPACITY
Mormal ¥ LES, (7.5 Imp.) Gals.
Crverload L1 LLS. (5.0 Imp.) Gals,

Far most operavions oil, Grade 1120, Specification
AMVAVLOL 4448, should Be wied. However, the recom.

Section |
Par, &d-8

mended grade of ol vames with temperature, The lavest
service instructions and technical ordess should be fal-
lowed,

(hl rerurning from the éngine passes through o cher
mostanic regularar valve mounted on the ol conler. This
valve causes the oal o by.pass the cooler untd the oil in
temperature reaches 21°C at which time the valve stars
to open and then maintaine the desired il-in emperature
range of FI°C po $0°C.  Coid ol by-passing the cooler
is discharged into the tank adjacent wo the suction outle
lwading to the ail pump. Much of the same o is thereby
kept in circulstion, hastening the rise of the oil-in tem
perature.

b OIL DILUTION SYSTEM,.—This airplane has
provisions for the instllation of an oil dilution syseem.
When the equipment i installed, the system consises of
& solencid valve electrically operated by a momentary
switch on che I‘iﬂhl hand inEtrwment Pnntl, B iiﬂglr Fi-
serieted Elﬁng. and a u[ﬂ'_u thurr-of cock |locared in ithe
dilution line between the carbureror and oil tank suction
outlet leading to the oil pump.

The il Dilution switrch is also connected o a
second solenoid which simultanecusly dperates a diverter
vialve in the temperamure regulator valve. This enables
the dilured oil oo by-pass the couler and return o the
booom of the oil tank near the suction cutles,

Refer to Section 1, Parmgraph 204 for operational
instructions for the oil dilution system.

8. WATER INJECTION SYSTEM.

Figure 10 schemarically outlines the general arrange.
ment of the Water Injeciion system as installed in this
sirplane with the R1820-56'W and R1B20-56'% A Enginc,
The water tank, located in che BOCEESOTY COMpEaTiment,
contains a tea minuie supply of warer, pressarized
through & boose pressure supply line. A check wvalve
incorporated in the line prevents loss of rank pressure
when manifold pressure is reduced foliowing rake-off

RESTRICTED 13
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The MF Regulstor and Water Injection syatem Contrsl
Unit are mounied togeiher on an ssembly brackei. The
solencad valve, which controly che sart of Water Injev-
thon operation, B sctuited by two switche pliced in series
to prevent undesired water flow. One switch is mounted
ann the supcrcherger concrol guadrant 3o thet movemen:
of the lever into High Blower position glosen thas swirch.
The second swivch is eacorparated in the throtile canprol
lrwer 0 that movement of the lever past the itap will closwe
the swizch completing the circuit o inaugurate water in-
jection operation.

Lo g™ o s R b Y R

SR

9. LANDING GEAR CONTROLS.

. RETRACTING MECHANISM —The landing gear
is recracred or extended manually by means of & hand-
crank locited on the right side of the cockpit Approx-
imately rwenty-eight turns of the crank are required o
raise or lower the landing gear. The crank is romeed
clockwise w mise the gear and cowmier-clockwine 1w

lower it

Whilt extending the wheels, 3 point is reached
at which it becomes more difficult to rotate the
crank handle and there may be 3 tendency for
the pilot to sop and engage the ratcher lodk.
However, the pilor should continue 1o rocace
the crank handle until it hits a siop indicating
thar the gear is fully down,

The handerank i ayfomacically lasched by & raccher
acting on the crack while the wheels are being raised
ar lowered. The ratchet is released b}l nPthh'.n!' o small
lever just aft of the handerank. Afcer releasing che
ratcher lever, the crunk remrains locked onsl pressure

Section |
Far. %a-d

is exerted on the crank opposite 10 the desired direcrion

of romrion

WARNING

While extending the wheels, & point is reached
at which it becomes more difficult to rotire the
crank handle and there may be a wendency for
the pilot to stop and engage the raccher lock,
However, the pilot must continue 10 rotate the
crank handle uncil it his a stop indicating thar
he gear is fully down

b. HANDCRANK BRAKE.—The landing gear hand-
crank brake is installed on the operating shaft just for-
ward of the handcrank gear box. This unic rarchers
when the landing gear is being raised. When the gear
is being lowered, s pawl engages the drum and the
braking action rewards the speed with which the wheels
wre lowered. The single adjusting mut which regulares
the remsion on the fricdon brake must be so adjusted
that the lowering speed of the wheels will nor car the
hinderank from the pilot’s hand and possibly sirip the
gran. Proper adjustment will prevent this but as an
addinanal- precaution the pilot muit relais o firm E-.-r'_ln-
oa the crank handle.

£ POSITION OF WHEELS.—A mechanical position
indicator on the rght hand cockpit shelf just forward
of the handerank registers the approximate posidon of
the wheels as they are being raised or lowered and indi-
cites the “Lp™ posinion,

d. EXTENDED POSITION LOCK—Wih dhe
wheels cranked ro Full-Dounw posidon, sufficient locking
force 15 mmd h}' ihe |Irg: np-crl.u'ns |:|u|'iu. luP-P|-Er
mented by 3 spring counterbalance unit, to prevent any
possibility of wheels retracting during landing and
take-ofi.

No adjustment is OECESIArY O the cooncerhalance
unit. It is w0 designed that it will always exert the

proper force.

RESTRICTED 13
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¢. BRAKE CONTROL—The duo-serve hydraulic
brakes are operated by toe pressure on the upper pam
of the rudder pedals.

f. ARRESTING HOOK CONTROL.—The arresting
hook located in the after fuselage is operated through
a system of cables by & control mounted in a slide under
the lefr hand cockpit rail.

To lower the hook romte the handle up, pull it aff,
and rocate the handle down, To raise the hook, reverse
the procedure. About & rwenry pound push is required
o retract the hoolk.

RESTRICTED 154
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Figure 11—

Arrgating Hook Dperatien

The pilor shall insure that the control handie
i |ocked l'.'-l'l II‘!' !‘I-l!n}k-ﬂ-n"n P-&H'“'nn rh'ur | (=1
landing sboard & earter.

The approach light automarically goes on when the
arresting hook is lowered. A manual swirch for the
approach light is provided in the after Fasclage for use
in pracricing earrier landings.

& TAIL WHEEL CASTER LOCK.—The rail wheel
drag link is equipped with a lock pin which [ocks the
castet in the trailing position. This lock pin is centrofled
by a cable from the Tail Whee! Lack lever on the port
cockpit shelf. With the lever in the forward position,
the il wheel is locked ; in the aft position the rail wheel
is free to swivel, i.e unlocked.

The primary purpose of rhis lock is to reduce the
possibility of ground looping on landing. Lock the tail
wheel immediately after taxiing into position for take-
oft. The tail wheel will then remain loc®ed during
Bight and duning landing. Unlock the wheel after the
landing run has been completed in order w Facilitace
Laxnng,

Fot carrier operation, leave the tail wheel unlocked,

The tail wheel is a 360" swivel type equipped with
8 spring-loaded, sell.centering device. The tire is a
high-pressure type. Pressure should be kepr ar 110
pounds for normal operation and 175 pounds for carmier
operation,

10. WING FOLDING.

g CONTROLS —The I'iﬂp are falded and sprrnd
manually from the ground and are held in spread posi-
tion by locking pins operated by handcranks. These
handcranks are stowed in the leading edges of the wing
at the folding axes and are reached through doors se-
cured by larches.

b. SAFETY INDICATOR —As the locking pins are
withdrawn, red metal flags are raised above the upper
surface of the stub panel in each wing. Tke pilor thould
mever lake-of] whem any portion of either red flap shous
above the wing rurface withou! imvestigating the wing
fock,

f. TO FOLD WINGS —Open the cover doors ar the
wing fold and set the hundcranks, Turn the handeranks
rounter-clockwise to withdraw the locking pins, Move
the wings to folded position and sec the jury struts or
cables into the Amings in the wing tips and outhoard
end of the smbilizers. The two sets of jury seruts, cable
and bar, are stowed in the baggage compartment of
the mirplane.

4 TO SPREAD WINGS —Remove the jury struts.
Une man turns the locking pin crank handle fully
countér-clockwise to make sure the locking pin is in the
unlodeed or fully out position. A second man then

RESTRICTED
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the wing ip. While the wing is being held in the full
spread position, the first man advances the locking pin
to & locked position by clodkwise rotation of the hind-
crank. Continue cranking uncl the pin is in as far s it

RESTRICTED Section |
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will go and oo part of the red warning fag appears
above the wing surface. Fold and swow the handcrank
and inap the cover door closed.

CAUTION

When unlocking to fold the wings or releasing
cables 1o spresd wings, the wing will swing
dangerously fast to & drooped posidon unless
resteadnt is placed oo che wing tip. If the wing i
allowed to swing free and che arc iy misjudged,
damage may result to plane or personnel.

1. ARMAMENT CONTROLS.
#. GUNNERY CONTROLS.

{1)GENERAL DESCRIPTION.—Two .30 caliber ma-
chine guni and ammunition boxes are mounted in each
wing outer panel. The gums are charged manually and
fired electrically.

(Z2)GUN CHARGING.—Charging handle for each
gun is located beside the pilot's seat, rwo each outboard
of the right and left Soor channels. Pull upward and
rewurn to load each gun. The shell is then under the
bammer ready 1o fire. Guos need be charged manually
only once after installing the boxes and carching the
it shell behind the belt bolding pawl.

By rotating che handle lefe or right while extended
to charge posivion, the handle can be locked in full
charge or an intermediate safery position to make i pos-
sible 1o operate safely with 2 chell in the chamber during
cempulting or landing operations.

(3)GUN FIRING.—The gusrded gun master switch
marked Gumr and the gun selector switches are mounted
on the pilot's diseribution panel on the right cockgpir
shelf. The trigger switch is incorporsted in the coatrol
stick handle,

N P EE ] Ll B oii  err

FU3H I
BEFORE TURNING

L]

l%.p_,}- AND LOCK

Zf

SAFETY
LOCK

=
[= =3
=5
=
o

The masier switch must be on to fire the guns. By
use of the selector ywirches, the guns can be fired as a
bamery o io outboard and inboard pairs. Closing the
rigger switch completes the Bring circuit. Due to loager
chutes and decper boxes, the inboard guns carry slightiy
more smmuniticn than the outboard guns.

Iodividusl fuses for each gun circuit are located in
the top of the distibution panel. Spare fuses for e
placement are concioed in sockers direcily under the
pctive fuses.

(4)GUN SIGHTS.~The Mark VIII gun sight is con-
trolled by & switch and rheostat mounted on the left

B T T T e e e S T T L e e T T e st sttt et

- FOLD wimgs
- ‘ - . X i - .-i ‘
e ¥ ]

SECURE WITH
JURY STRUTE
E 5
TURE COLNTER=
LoCOwiBE

Figure 12—Wing Felding Precedurs
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instrument panel. The sight operares independently of
the gun master switch.

To use the sight, ser the swirch On and um
on the rheostae If the bulb does pot lluminage, tum
the switch to On Altermaie 0 use the spare filament.

The gun sight circuir contains & circuit breaker
with the reser botton mounted in the main jupcrion box
cover just below the distriburson panel. In case of over-
load, reset the circuit breaker by pushing the reser burton,

{5) GUN CAMERA.—An electdcally heared and
operated gun camera, type AN-N4, is mounted in the
leading edge of the port stub wing. On airplanes through
Serial Mumber 743588 a gun camera switch is installed
on the pilot's distribution panel. This switch & inde-
pendent of the gun master switch and must be On for
the camers to operate. The gun camera beatng element
is always on when the camera is operated as it is con-
wolled by the gun amer switch. Picures are taken
when the gun trigger switch is pressed.

The independent gun camera swirch was elimi-
nated coincidentally with the installaton of the rockers.
On airplanes Serial Number 74359 and subsequent, pic-
tures are taken by the gun camera whea either the trgger
switch or the rocker switch is pressed and the Armament
Master Switch is on.

Fuses for the gun camera drouit are located under
the cover of the distribution panel.

(6) ELECTRIC GUN HEATERS—Electric gun heat-
ers of the pad pype may be installed over each gun
breech, A junction box is provided en the Inboard side
of the inboard gun compartment in each wing for this
installation, The slectric dircuit is connected directly 10
the gencrator and the beaters are on at all tmes when
the plug is conneced 1o the junction box and the engine
i running,

b, ROCKET INSTALLATION.,

{1) Rockers are installed on FM-2 airplanes Serial
Number 74359 and subsequent. The installation consists
of three Mk, 5 Series Aircraft Rocket Lavnchers mounted
on the undersurface of each wing. The wiring mecessary
includes 3 Mk, 3 or Mk, 3-1 Stavion Dvseributor and a
firing switch. The larter is the button o the top of the
control suck oormally used for die bomb relesse crcuic
The station distributor is locared below the instnoment
panel forward of the conirol suck. Each launcher con-
sists of 2 streamlined posis; the forward post contains
a fuse arming cootrol and the aft post contains both &
recepacle for the rocketr firing lead and a lacch to
restrain the rocker antl the insunt of Gnng.

If the pilot i in the arplane at the ame the
rocket firing leads are coanected, he should
be certain that the master armament switch is
OFF and that the sution distributor “safery”

plug is removed.

RESTRICTED
AN 01-190FB-1

{2) When the airplane is pirbome and heading
away from friendly territory or approaching a wmrget
range, the switches should be wened ON. The indi-
cator light on the staton distributor will glow when all
switches are on; the intensity of the light may be varied
by rurning the knob on the light (which regulaces a shut-
ter), The station distnbutor switches should be turned
off before the airplane retums to it base.

{(3) The SAFE-ARM switch on the station distribu-
tor must be in the ARM position to allow the instan-

- tansous nose fuse oo arm and in the SAFE position o

al'vw Ye shore delay fuse to function. When the base
fuse only is allowed o funcdon, the rocker will pene-
rrate the mrget before lenﬂ}.ug.

{4} When the SINGLE-AUTO swinch on the sa-
ton distributor is set on SINGLE, a pair of rockers will
be fired each vime the wigger switch is depressed; when
the switch is on the AUTO position, pairs of rockens
will be Bred ar sutomatically spaced invervals (0.3 sec.
with the Mk. 3, 0.1 sec. with the Mk, 3-1) while the
switch i3 held elosed,

¢, TOW TARGET —There is provision for the in-
stallation of a tow targer release control oo the right
kand cockpit foor channel as marked by a name plate
and for a release larch on the bottom of the fuselage.
The vow parget i released by an upward pull on the
handle.

d. PYROTECHNICS. — Airplanes prior to  Serial
Mumber 74659 have a pyrotechnic installation consisting
of a Mark VIl pyrowechnic pistol, a holster assembly
and a holder for four extra cartridges. The pistol and
cartridge holder are locared on the cockpit left hand
shelf, To fire the pistol, withdraw it from the holster
and slide back the cockpit canopy. Fire overboard,
directing the fire away from the airplane.

12. ELECTRICAL SYSTEM.

¢, GENERAL DESCRIPTION.—The elecunical sys-
tem of this sirplane is of the conventivne] dogle wire
design. The sctive fuses, spare fuses and spare bulbs
are siowed wnder the cover of the P-i]-u-l:': distribistian
Imnr.l. A grandard thurl: it alm prm-'ided in the
rear upper corner of the distriburion panel.

With three exceprions, sll elecerical equipment in-
cluding the aforementioned recepracle, is connected o
the positive bus bar in the distriburion panel and there.
fore #1 hot whenever the engine is running, ie elec
tricity is being generated by the generator and or when
the bamery mascer switch 13 O or closed,

The three excepoons to the above are the gun
hearers, the radio descructor switch, end the recogoiton
lights. The gun heuters are connected to the generator
side of the cur-our and therefore are only Or when the
engine is running and waork independently of the bamery,
The radio destructor swinch and the recognicion lighe
switch are connected to the bartery side of the battery
switch and therefore are alwavs Hol.

18 RESTRICTED
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On airplane Serial Number 57044 and subsequent
& Generaror Field switch B mounred oo the distributdon
panel. This swirch i pormally Ox and is to be put of
only in emergency if the generator volrage regulatos
fails and it is desirable w cut our the generame feld
w prevent damage to the bastery and possibly other
EquiprEnt

The generator cur-out is located aft of the main
junction box under the distdbution panel.

The voltammeter, or on later models, the volumeter,
is locared on che forward face of the distribution panel
on the right hand cockpit shelf. Two pin jacks for test-
ing purposcs are provided with the volimeter.

&, ELECTRICAL CONTROLS.—The electrical con-
trols, unless otherwise stated in a specific paragraph are
all located on the distnibution panel on the fdght hand
cockpit shell, The following controls are mounred on
the panel:

SWITCHES
Secrion Light Gun Camera
Flash Puiror Tube Heater
Formavion Lights Srarer
Wing Running Lighes Primer
Tail Running Light Barrery
Grun Selector (2] Gun Master

Airplane Serial Number 37044 and subsequent :
Crenerator Field Masger Radio

Adrplane Serial Mumber 7403% and subsequent :
Maseer Exterior Ligho

Airplane Serial Number 74359 and subsequent:
Gun Camera Switch Master Armament

eliminared {Replacieg Gun
Masrer)

Swetian |
Paor. 12
RHEGQSTATS
Electric Panel Light Instrument Panel
Cockpir Lighrs Lighes
Compass Light Char Board Lighs

¢, COCKPIT LIGHTING—The cockpic and instra-
ments are lighted by 2 righe and lefr cockpit light, a
compass light, a charthoard lighe, seven instrument panel
lights, and & panel light. Spare bulbs are stowed as
described sbove, The lights are controlled by rheostars
with an Of position mounted on the pilors distribu-
ton panel,

d. SPECIAL LIGHTING.—A master exterior light
switch is installed on the disiribution panel oa airplanes
Serial Number 74059 and subsequent This swirch con-
trols all the exterior lights operated from this panel and
must be on when the secidon lighe, formarion light, il
or wing running lights are @0 be used. These lights are
all extinguished simultaneously when this master swinch
is rurned off,

The section and formation lights have individual
Brigbt-Off-Dim switches and one common Flaih-Of-Oin
switch. To operame the lights the combined swirch muest
be on Ow or Flask, and the individual switches set for
cither Dim or Bright,

An approach light manoal switch is built into the
spproach light switch box just forward of Scation 13 in
the baggage comparonent. This manual swicch is in
parallel wich the suromatic switch tripped by the arres-
ing hook, and Is used only for practice carricr landings
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without actually letting the hook down. This switch
must be wrned on before taking off from the airpor.

The recognition lighs toggle switches and keying
switch are on the forward end of the left hand cockpir
shelf.

13. AUXILIARY CONTROLS.
a SLIDING CAMNOPY,

{1} OPERATION —The sliding canopy is oper
ated h}' means of a Jnrgf handle mounted in a slide on
thie rishr hand tide of the i.'u.:l‘.'.Fir ander che tﬂd:l;;it
rail. The handle is rowated upward and pulled aft to
open the enclosure. By romung downwards, the handle
may be lacched in any. one of four positons: Closed,
114 inches Open, %% inches Open, and Full Open. An
angle clip on the lower left corner of the canopy may
be wsed to assist in opening and in closing the anopy.
A small door in the I.".i.sht'l'ltrll’ side of the ﬁll-ﬂl-!t iu.n
below the windshield gives access to the codkpit from
outside for the purpose of operating the when
the canopy 5 closed,

(2} EMERGENCY RELEASE. —The trolley slides
ar the forward end of the canopy are fastened to the
cinopy proper by quick relesse lasches These larches
consist of pins joining the slide and the eanopy. The
release pins should be kepe lubricated with & thin coar-
ing of grease ar all rimes o permit easy remowval. See
Figure 31 and Section IV, Paragraph 1, for emergency
release operating instruciions.

b, WINDSHIELD DEFROSTER.—A T-handle con-
trol for the windshield hest defroscer is located sbove the
left rudder pedal just forwsrd and below the instrument
panel. To introduce beat into the air space Betwesn the
double windshicld, pull the handle sft and rowre clock-
wes ta lock,

r. COCKPIT AIR INTAKE —A Fioee uF:rltl:-d valve
locared at the base of the COMPASE MOUnE forward of the

L#

control stick introduces fresh air into che Pihm'l cockpit
from an intake in the rghe hand sub wing,

d. PILOT'S SEAT ADJUSTMENT. —A control lever
for the vertical adjustment of the pilor's sear is located
on the right hand side of the sear. Movement aft re.
leases the locking pin in the seat stanchion and allows
the pilot to lower the seat by body weight, or raise it
:!'lr-:u,gh the tension of the shock cords 1o any one of
SEVEn Positions.

& SHOULDER HARNESS, — The shoulder harness
should be connected o the spring on the rear of the
pilot's sear. The fever on the left hand side of the seat
conrrols the spring. When this locking handle is in the
afe pmili-nn the spring allows the pilof unresericied
movement; in the forward position the handle locks the
harness spring. To move the handie, the knob must first
b depr:md.

In tnwalling the harness, pass the shoulder straps
over the bar just below the pilovs headrest, This bar
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takes up the extra loads during arrested landings which g CHART BOARD.—The chart bosrd is locaied

might otherwise crush the pilot's sear. direcily beneath the main inswrument panel. It may be

|- MAP CASE—A canvat map case including & pad pulled aft provided the clasp oa the lefr hand comes
and pencil holder is installed on the left hand side of s released This clasp is insmlled o bhold the board io
the cockpic above the shelf under the cockpir rail. place when the airplane is cammpulred.
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1. BEFORE ENTERING THE PILOT'S
COMPARTMENT.

Saction Il
Par. 1-2a

NORMAL OPERATING INSTRUCTIONS

a. FLIGHT LIMITATIONS AND
RESTRICTIONS.

(1) MANEUVERS PROHIBITED.

{a) Mo standard maneuvers are prohibired when
operating without droppable fuel manks. Campulng,

field landings, and arresced landings are permissible with
100-pound class bombs on the wing racks.

(&) When carrying one or more droppable mmnks

the following maneuvers are nat permisied :
Immelman murns

snap rolls normal spins
chandelies prolonged spins
When such tanks are carried the following maneuvers
are permited:
wing overs

verucal rurns

aileron rolls {only for entering a dive)
inverred ﬂjght {r.r:1|:r far l:ﬂ::::r'.ins a I;H_u:j
{1) PERMISSIBLE ACCELERATIONS

Gross Weight Fermissible Posirive
Pounds Acceleration
7700 7.5g%
7800 TAg
BO00 T.2g
8200 7.08

*When carrying Blled droppable fuel mnks the maxi-
mum permissible positive acceleration is 4.0g.

(3) LIMITING AIRSPEEDS.

{a) DIVING.—Terminal velodity dives are per-
missible with the airplane equipped as a fighter or s a
bomber wich o 100-pound class bombs on the wing
racks. Sperd wich droppable manks is unrestricted pro-
vided the tank and sway braces are correctly installed,
i.e, the forward sway brace shank i in the sway brace
wing socket a4 far as possible so that slight tank defor-
mation will not allow the brace to drop our of the
sochet,

(&) WING FLAPS —There is ne limiting air
ipu-d for lowering the wing Hips. Regardless of the
posivion of the Aap coneral valve, the Baps will nor come
down if the aisspeed @5 in excess of 130 knoo (150
MPH) a5 air pressure holds the Baps up wnol the air
speed has dropped below that point.

{r) LANDING GEAR—There s po liminng
ainspeed for lowering the landing grar. However, if the
gear is lowered above the airspeed of 150 knows (172
MPH), air loads on the gear will cause the handerank
to whip free and spin rapidly.

Thest limitations may be supplemented or superseded by instructions included in Service Publications.

& EFFECT OF INITIAL GROSS WEIGHT.—Be-
fore entering the sirplane for any Sight the pilor should
vbeain the inlelal gross weight of the -irplm-u and then
consult fight charts included herein to determine the
characieristics of the airplane a1 the given loading con-
dition. For example, the difference in loading berween
noecmal Gghter and overload Gghter will pecessitate an
sdditional takeoff distance of IPFII.'D'IIII'EIIII.J-' 1 Feet
in 2 % knot wind, Also rldi;lll:r affected h:r w-t-.isln
changes are the race of climb, landing distance and
sEfvice l"'EIIEIII.'I.E.

RESTRICTED

i. AIRPLANE ENTRY.—cntry into the airplane
when the canopy is closed should be from the starboard
side. A step ind hand hole are provided on each side
of the fuselage. To open a closed canopy, unfasten the
small door marked Emclomere Release located just below
the windshield on the sarboard side. Reachang inside,
rotate the canopy handle upward and push afr

i. PRE-FLIGHT CHECK LISTS.
a. PILOT'S STANDARD CHECE LIST.
(1) Adjust the harness, making cerain that the
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Figurs 14—PFra-Flight Chack List

1 wamEss musT PFa3S SYER SUPPOET BAR VEDER WEADREST

2  ARINET BEAT
3 TENT FRELON OF CONTROLS

4

HISFECT EOCERIT FOR LOOIE
ARTICLES WHICH AT POUL CORTEOLI

INIPECT CAROPY ENEMERCY
RELEARE FOR FORITIVE ACTiON

@ ML aImTY aneer

TEST ARREETING
BOL OFERATION

TEST BRRZIGNT SWITCR

TER0 SET INSTRUNENTS FLICE TO ON-00 ALTERWATE
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shouldet harness passes over the support bar under the
headrest.

(2) Adjpest the sear to the desiced level,

{3) Tese conirols for freedom of movemen.

(4) Inspect cockpit for loose objects which may
foul the controls.

{5) Check each wing for wisible red fag which
would indicate that the wing fold locking pin is not
seqarely locked.

(6) Inspect the canopy emergency release pin 1o
see that it is straight and lightly greased.

{7} Test the frecdom of operation of the arresting
hook by lowering and mising. making certain thar it
lodks in the extended position.

{8} Uncage all instruments and check for zero set-
tings. Test the setting knohs for freedom of movemeat.

NOTE
The gyro horzon and directional gyro indica-
tors should be left uncaged at all tmes except

Section |l
Par. ia

during maneuvers in which the operating limis

of the indicators would be exceeded. The oper-

ating limirs are:

Dhive or  Beuk, Lefi
Climb o Right

Gyro Horizon Indicator T Loo”

Direcdomml Gyroe Indicawor 557 33"

(%) Wind the clock and ser it to the operations”
office time.

(10) Turn on the bamery switch and check Fuel
quantity on the gaage.

(11) If a pyrotechnic pistol is installed, inspect the
shells for proper colors,

(1Z) Check the oxygen equipment as outlined in
Sectivn ¥V, Paragraph e,

{13) Test the operation of the gun sight by turning
on the barery swirch and, with the rheostac rumned wp,
flicking the gun sight swirch from O to On Altermate.
Make sure that both filamenis are working,

RESTRICTED 21A






RESTRICTED
AN 01-190FB-1

(14) There is no est for quantity of ammunition
other than a visval inspection of the ammunition boxes.
However, gun loading can be checked by operating the
gun charging handles uniil a loaded shell is ejecred from
the botiom of the wing, As this operation leaves a
loaded shell in the gun chamber, tke-off should be
accomplished with the gua charging handles locked
in safery position,

{18) Check the radio equipment as outlined in
Section V, Paragraph s,

b. SPECIAL NIGHT CHECK LIST,

(1) Complete check list indicated above.

(2) With the bawery switch on, rurn up the theo.
stars to tesi the cockpit lights, inscrument panel lighes,
compass light, and chamboard light.

{3) Test the section and-formation lights by oper-
ating the switches.

i4) Have a ground crew member check the ap-
proach light operation when arresting gear test is made
as putlined in Paragraph 2a(7).

(5) Check the operation of the recogniton lights
by wse nf toggle and keying switches.

3. FUEL SYSTEM MAMNAGEMENMT.

Before saring & ke-off, switch the fuel selector
valve to the Main Tank using the emergency fuel pump
to insure the proper systemn pressure. [f droppable fuel
ganks afe carried, uze abowur 1% F‘"“m‘ from the main
tank to allow roam for vapor return, Then switch to
the droppable ranks, using that fuel frs: inasmuch as
the wnks greatly increase drag and cause resrrictions
to be placed on mancuvers. When switching tanks,
tarn on the emergency fuel pump, move the seleqor
switch to the proper mank, and check engine EAUge unit
tor fuel pressure as the emergency fuel pump is terned
ofl. If the pressure drops, tun on the emergency fuel
pump sgain,

Fuel may be drawn from either droppable ank but
the pilo shouwld compensate by means of the trim wbs
for the loss of weight on one wing as the foel is used.
Tdm mb adjostment will compensate for a full @k
an one wing snd an empiy ank on the other,

The emergency luel pump is abo used in case of
Eeilure of the engine driven pump or of lowered fuel
pressure dur to high altimdes.

Landing should always be astempted with fuel from
the main tank and with the emergency fuel pump on.

4. FUNCTION OF THE MANIFOLD FRESSURE
REGULATOR.

a. To obtain surematic regulation of manifold pres-
sures nevessary Tor Water Inpection operation, & Delio
Remny MP RBegulacor bas been installed, This Regulator
is u.dju.':l:r:-n'l Er_l. the i,.”:,::'s. thromle concral lever Maove
ment of this liver selects the manifold pressure ag which
the pilot wishes 1o operate and sets that pressure on the
Regulator. The Regulator then takes over to hold the

Section 1]
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selected manifold pressure through all conditions of
Highe within the critical altirude of that MP-RPM sering.
As the airplane is climbed the Regulator opens the car-
buretor thromle as npecessary to maintain the selecoed
pressure until at the critical alviude for thar operational
setting the carburetor chrortle is wide open. If the climb
continues and RPM is held constant, the Regulator holds
the throetle wide open. Further advance of the throtele
control lever will have no effecr as the carburetor thromle

is already wide G,

Preliminary calcalations suggest thar the link-
age berween the Regulator and the carburetos
throstle will mot permit Regulator to fully
open the throttle when in lower MP ranges.
Uneil definive information is svailable, the
pilot may consider the Regulator as fully
automatic at operation above @09 power.
When np-enr.ing_ below G0E po=er and mani-
fold pressure starts to fall off, again move the
throttle contral lever forward to reselec the
desired MP. The Regulawr will then hald
the selected pressuce until the critical alurude
for that MP-RPM serting is reached.

b Movement of the supercharger control lever from
Low Blower position o High Blower position suro.
matically lowens the throtnle selected manifold pressure
about 4 inches Hg 1w values approximately consistent
with engine calibration curves,

5. COMBAT POWER.

&, A joggle in the throttle control quadrant rail marks
the Take-off and Military Power position of the throole
control on airplines equipped with B-1820-36% engines;
it marks only the Military Power position on atrplancs
in whach the R-1E20-56W'A :nsi:n-: 1w insgalled. When
the throttle control lever is apainst the stop and the
RPM &5 2600, the pilot obtains Miliary Power, using
Loaw hiower below 13000 feet orf H'igh blower abowe
13000 feet. Movement of the throtle control lever past
the jogele stop o the full forward posioion allows an
aidditonal boost { Combar Power) o a maximum of 50
inches Hg in Low blower, 32 inches Hg in High blower
while the warer is fowing and 46 inches Hg manifold
pressure if High blower when the water 15 exhausted.

b. The water will flow only in High blower at Combat
Power. The manifold pressure regulator will permic a
maximum of 57 iaches Hg while the warer is flowing
and will automatically reses the manifold pressore to
a maximuim of 46 inches HE when the waier s exhavsied.
When the manifold pressure drops to 43 inches Hg in

High blower the reiuhmr will nnE the fAow of water.

Continuwaus gperatiom at Comba: Power 5 im-
ited w0 §F monutes  Maumum  eyhinder head
remperatare s JARCT.
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b. STARTING.
a. MORMAL STARTING CHECK-OFF LIST,
(1) Leave che ignition switch on Of
(2} Setthe mixure control in ldle Cud-OHf position

Figurse 15—Starling Chsck Lizt

1 : {3) Move the thromle full forwvard.
LGN IT1ON {4} Roware che i-ﬁa-iﬁi- I'.-!.- hand for four or Ave
5 ITCH DFF revolutions in the normal direction. If an abnarmal

efort is required, remove the spark plugs from che
lower cylinders to defermine whether liquid has col
lected in che cylinder.

This installation has a tendency for oil o

| : collece in the cylinders when engine is not
THROTTLE OPEN \ ’ 4 operatng. If engine & not polled chrough by
4

;IL#W{L-FE IpLL hand belode :ul'.:rtinsl "i:iquid locks™ wich bear
wnd broken lower link rods will resals,

{'.'l:l Move the Fuel selestor valve handle o Mais

3 i Tank,
(6) Fully open the cowl flaps.
& 08 § REYOLUD- (7) Push the propeller cirouis breaker swirch 1w
HEEET'|:-I'WML insure that the arcait is closed.

{H:I 5“5]: the ]::l'l.'lp:l]rr selector swich into Asis-
malic position.

(%) Push the propeller governor control knob full
in for take-of RPM.

(10) Push the carburetor air contrel knob full in
for Direcr Aer Fmil::iqm,

4 (11} Leck the supercharger control in Lew posi-
tion.
A IR TARK (12} Insert m carvridge into the stamer breech and

“_\ lock the breech.
pmer i

OPENM COWL FLAP

9

FUSH |N FOR
EIRLCT AR

RESET CIRCHUIT
EREANER

FUZH IN FOm
TAKE=OFF RPM
7
SELECTOR
EW ITCH
AUTaHATIC
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{(13) Set the throule for 1000 RPM. Do met fam b
or move the throsile abrupely wntil the engine is ranning
imoctbly.

{14) Snap on the bawery switch.

{15) Snzp on the emergency fuel puwap to build
up & pressure of 14-16 PSL.

{16) Close the primer switch for three o five
seconds immediately before firing the starrer. The exact
amount of priming will be vared as indicuted by ex-

EnCE.

{17) Turn the ignition switch to Botk.

{1E) Snap the starter switch to fire the cartridge.

{15) Advance the mixture control to Aufe Rich as
the engine fires. 1f the engine stops immeditely, return
the mixmure control to Mdle Cul-Of position and switch
off the emergency pump.

{20) Flick the primer swiich intermimently wntil
the engine runs smoothly.

{21) Idie the engine ar 1000 RPM.

If in starting, oil pressure is not indicated in ten
seconds, shut down the engine and investgate,
& HARD STARTIMG.

(1) Follow the swrming check-off Lst carefully.
Walt a few mioutes 1w allow any of the apilled fuel to
drain out of the intake ducs and (o permit the cartridge
starter 0 cool before repesdng che anempr.

(2) If i1 is suspected that the engine is over-primed,
clear the cylinders and induction system of excess fuel
by the following procedure:

(o) Mixmre Copmrol..........

20

IDLE =
1000 EPH

FLICE FRIKER
INTERMI TTERTLY
URTIL ENGINE
BUNS BWGOTHLY

ADYANCE TO AUTE
HICH 43 ENQIRE
FIREa

OR TO FIRE
CARTRIDSE .

16

198 TIOn SwITCH
On BOTH

e

I CLOSE FRINER FOP % TO
B SECOMDS |MEEDIATELY
REFORL FIRING ETARTER

14

EMERGENCT
FUEL Pump
on

\
/
|
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e

CoWl FLAPS
FULL OPEN

2

CARD. AIR
FULL 10

THROTTLE FROW 1800
TO L2000 AS ENGINE
EUNS AWDOTHLY

CNECK ENEINE
GAUSE EmIT
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{c) Ignition Switch....oo o O
) Thisestle . il i, e Full Opea
{¢) FRorare engine h_:|.' hand. .. 4 or 5 revolotion:

(3} If the propeller turns over but the engine fanls
o star, do not fre more than three canndge consecu-
|:i!.'|:l_:|-' writhiowt l]ln:\u'n-'irluaI a F:ri-urd of at leass five mimaoes
for starmer parts o coal, If the lun'.:ins attemipt fails to
resulr in rhe mormal rotation of the propeller, pnother
carrridge should mor be Ared ontil the trouhle has heen
determined and corrected, In the evene of a safery disc
failure, mirm the engine propeller by hand o determine
whether the engine is free. If the careridge shoald fail
to fire, do not remove the camridge from the breech
for at least fve minuies,

In all circumseances Type C canridges should

be used,

{4) After starting, if heavy viscous oil is indicated
by oil pressure that is too high, Suctuares, or falls off
when engine RPM s increased, the dilution valve may
be operated intermittently (not continuously) wo correc
the condition. This is nor considered good practice and
should be used only in emergency. Allow adequate
warm-up before wmking off with diluted oil excepr in
cases of cxtreme emergency.

. EMERGEMCY OPERATION OF CARTRIDGE
STARTERS.—IF the cartridge starter fails o fire because
of an open circuit, the following emergency method can
be wsed : Connect rwo flashligh barteries 1o a brass prod
and a battery damp, Insert 8 momentary conace toggle
switch in the arcait between the batteics snd the braig
Pn;l-d'_ ﬂrm.md the l:ltt:r_l.- tl:mp to the Fll'-l-"ligr- | T
the pmﬂ dircn:ll:,- agaimat the electne contact sieip in the
lower part af the ca r'rridgr starter hreech mpf:ling
the eircuit by closing the switch. This will fire the ran-
ridge. Other controls are operated &5 in the normal
srarting procedurs outlined shove,

d. IN CASE OF FIRE.

(1) The pilor should visvally check to ascermain
that a member of the ground crew is on duty off his
wing tip with a fire botule before starung the eagine.

(2) If an engine fire breaks oot while staning,
mrn the fuwel selector valve Of, swiich the emergency
fuel pump Of, increase the throrle setting but keep
the ignition switch On untl the propelier has sopped
turning. This will suck any fuel and fire in the lines,
ducts and carburetor into the engine where the fuel will
be ignited, partially dissipated and passed out through
the exhaust with the fames. If the fire continues of
shows any signs of spreading the fire botle should be
employed by the groend crew.

7. GROUND CHECK.
& WARM-UP.
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ADYANCE THREATTLE To
ATTLIN A0 16, HG

AUTOMATIC . PUSH
KNDF Ik FOR TAKE=
OFF ®PH

Sectien Il
Par. Th-¢

CHECK;

GiL PRESSURE
5-73% P.5.01. FUEL PREZE-
WFE 16-18% P.5.1. QIL
TEMPLEATURE &00 € - P09 C

Eigure | T—Engine Operation Check

(13 Fully spen the cowl Aaps.

(2) An oil pressure of 63-75 P51 is desired I
wicessive pressure is vbrained in cold weather, operaie
ur B0 RPN until the oil pressure drops o the desired
FETH

(33 Posh carbroseier wie conepel full in Bor Diérers
'I"'ll"'lllldlﬂI

{4} Mdle thi: engine at 100 KPM

(%} W hen the engine fArees smoothly, gradwally
ogen the thromle to 12060 RFM and run it ar this speed
pnnil the wil inler emiperdture reaches o mimimum of
" ol TR

& ENGINE CHECK
(1) Open the shrole e 30 in Hg with propelle
st T pabe-ofl KFM,
[2y The wil pressure shoold maintain 65-75 M5l
I b il pressure drops or Nuciuaces when the dhiool

is wpen, reduse speed and concinue with the warm-up
Flll\.u,'-;'l.lur-c

PROPELLER |W
LUTOme TIC TR EE=TFF

1

SET THROTTLE af
J000 RF M

1
BATR TO
LEFT D=QF
OF LESS
THiN 100
EFH

¢, MAGHNETO CHECK
(1) Wich the propeller conorols in the take-off pow-

tion, advance the throtile to obtain appresimately 2000

EPM.

(2} Move the magners switch from Borbh 1o Lejt,

The tachometer shoold show 2 dmp of leiw than 100
R,

(3) Move the magneto switch from Lefi Fo Botk,
Wait wnill BPM stabilizes and move switch wo Kight
The tachometer should again show & drop of less than

100 RPM.

. LAHHUKRETUE IDLE MIXITURE CHEUR—
Make idle mixiure check with thronle ser for G0 RPM
wnd auxiliary fuel pump “0ON", Muove the mixure oon-
reol lever smoothly and steadily e she JDLE CUT-
f3FF position and ubserve the tachomster For any change
in RPM. Rewurn the mixture coniral lever o AUTL-
RICH psition before the engine cues out. The smallest
noticeable rise in BPM during the check indicaws 2

L

Elgure 18—Maogneta Dperatian Chack
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EE NSRS EE T R T 1 1 EO ] B 4 e 11 e AT | EXAEETAT
CPFER TERCTTLE TO 30 GLIN SHOULD ., CYLINDER WEAD
IN. HG wITH CMGINE BE STEADTY s TEWMPERATURE WOT
AMD HRELD AT A TQ LRCECD 232° ¢
2000 FPH FOR |
ORE HIMUTE

RLTARD
GELDLALLY

Wowe w0 LaE co
SPURTS

WITHOUT
WAVER ING

EWIFY TO “WiGH™
BLOWER & DROF OF
APFEQX. & |W, HG
IN HP WILL RESULT

TLL AT 30 In.HG
WE SPEED OF

Figura 1 9%—Manifold Pressvre Reguloter I:ﬁn-i:

satisfacrory idle mirvture adjusmment, in order to permit
idling at low speeds withour danger of fouling plugs
and at the same tme o afford gl:ud pecelesation char-
moterisics. A rse in exeess of 30 BPM indicates too
rich @ mixture, Mo rise or 2 drop in RFM indicates oo
lean & mixuare.

r. MANIFOLD PRESSURE REGULATOR CHECK,

{1} With the prop.ler conirols in the Take-Of
pestition, open the thronde gradually to obtain 30 inches
Hg manifold pressure, During this operation the RPM
should climb steadily withoat lag or irregularines.

{2) Pull propeller governor control back o obuain
1700 RPM without changing the thromnle and chift 1o
high blower. A manifold pressure drop of 4 inches Hg
should resule. After the manifold pressure has sibilized
retarn to low blower and note return of manifold | res-
sure o M) inches Hy.

(3) Rerutn propelier governor control o Take-Of
pesition and rerard throsrle m wame-ap BFM.

{. FROPELLER OPERATION CHECK.
{1) MANUAL.

() Propeller circuit breaker "0OMN."

() Set Propeller selector switch in "Fixed
Fiich.”

(&) Hold selecior switch in lecrease RPM wnl
a gain in BPM 5 noted on the tachometer then relesse
switch (Return o Fixed Puch),

{d) Hold selector switch in Decrease RPM onril
a drop in RPM is nored on the tachometer then release
mwiech {'ﬂ.emrﬂ tis Fived Pikch).

{2} AUTOMATIC.

(a) et propeller selector switch in Astomaric,
Push propeller governor control keob all the way in
for Take-OF RPM.

(&) Ser throole w obmin 1800 BRPM,

{c) Pull cut the propeller governor control knob
until 8 decrease of approximately 200 RPM i abtained.
A seeady speed without susging should resule.

fd'..:l Return the Fruprﬂﬂ: Eovernor control knaob
to take-off RPM (Full in). The original RFM {1800)
should again be amained showing rhar the propeller
5 operating correctly in Awfomalic,

With the Corniss Eleciric F:'upt'!lui, an ade-
quate supply of clecurical encrgy for Awtemaric
concrel of propeller is essenddal For e safe
takeoff and pperadon in flight, Pilon should
therefore form the habit of checking dhe sm-
meter or 'I"'DI'.'I'I'IEMT d'l.ll'il'ls E’Dﬂll‘ld ChE‘L‘kl [llr
an IlI'LdJIL‘EI'iD\n nf CUITent ﬂ-ﬂ'll frl:l'ﬂ'! I:h-! E!'ﬂ
erator, The engine speed should be well shove
1100 o 1300 BFM {at which speed the geper-
aror cuts out) when this check 13 made, If the
generator is not supplying current to the elec-
trical system, the reserve electrical energy of
the bartery is all that is available, To attempr a
take-0ff and Bight under these condicions may
be disastrous,
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RESLT
CIRCUIT
EREAKER.
EWITCH
I8 FIKED

"OEC mPM"
UNT IL LOBS
13 WOTED

Section I
Par. Tg-8

A SELECTOR IN
& AUTOMATIC

IN=RPFH
SHOULD RETUEN
To 1800

Figure 20—Propsller Operation Check

g SUFERCHARGER DESLUTHFING OPERATION.

(1) BEFORE FLIGHT —During warm up piot
o each ﬂighl!, operate the mprri:ha.rg:r in ezch blower
position for two 30 second periods, Make these shifes
with the engine wrn wup asbour 1000 RPM.

(2} AFTER FLIGHT.—To desludge the super-
charger more completely, operate the engine in each
blower position ar abour 1000 BFM for 30 seconds or
more after each Hight. The procedure of raxiing land
based sirplanes bick o the line in high blower satisfies
ithis requirement. Carcier based sircrafe need not desludge
after Right,

b SUPERCHARGER CHECK.—Whenever it is de-
sired o check the operation of the supercharger proceed
w fol bomys :

(1)} With the propeller concrols in the Take-off
position open throtde o obain 1700 REM,

(2) Shift ro high blower and open throttle further
1o obrain 30 inches Hg and note BPM.

(3) Close throttle complecely. Shifr to low blower
and open throttle to 30 inches Hg again.

(4) If RPM is appreciably higher now than with
30 inches Hg in high blower the check i sarisfacony,

8. EMERGENCY TAKE-OFF.

Emergmney take-offs without full wearm-up are noo rec-
ommended. The engine has o tendency to run coal and ta
eonl even further while axiing. In an emergency, take-
off may be made when ail-in temperature s 20°C and ol
pressure [emaing J'r,l,'.pdr after ujlﬂ'ni.rl.g the throttle.

ElEsiEEEEE T eI R R LR G T E TN E IR R BT R E LS b Bt o b v b o i i o e e b 02 1 i i i i i

LLER Ik FULL

1 rROPE
= Liow FIXED

RLCOKD

g

THROTTLE 30 Im. #g

LOwW BLOWER

KLTAAD THAUTTLE
TO ENEINE SPEED

 CF LTO00 RPH

CHECE WPM
% ODROP OF LS50
W UVNDER 3TER 2

& BLADJUST
THEOTTLE
%0 IN. HE

Figure 11—5vpercharger Check
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Section Il
Par. 9-12h

% TANIING IHNSTRUCTIONS.

Mo wnusual characreristics exist,. Turns of 380° In
gither directon may be made with ease. Brakes should
be carcfully applied as the airplane has & tendency
nose over when the brakes are jammed on,

In all wxiing operations caution should be exercised
to insure that the tail wheel 5 unlocked whether the
Iﬂ:m: iz handled h}r a8 tractor of under it own )
The tail wheel locking pin may be sheared off othersrise.

As the engine cools during taxiing, further warm-up
is usually required to bring the cylinder head tempera-
mare above minimum before entering the mke-off run

1#1 T“E*ﬂFF.

&. DISCUSSION.—Before starting the take-off rus ser
ibai the frm perafures arve sbove
fhe low limity and not mear che wpprr limafs,

Cylinder Head Temperature.._._ . . 248" C Maximum
Dil-in Ttmrl-.l"‘:l.ll.u.'l ........................ _16%C Minimuwm

20°C Emergency
Cil Pressure. o e B3 TS PSI

Fuel Pressure
{ With emergency pump on) 18-18L5 PSI

For a rolling start, open the throtide gradually
wodl & maximum of 465 in. Hg is obtained. The
girplane will rake itself off from a three-point position
at about 70 1o 75 knots,

In & smnding start, gradually release the brakes
when the manifold pressure reaches about 25 in. Hg. If
the brakes are held, the tail begins to jump st about 30
in. Hg.

1f it should be necessary to take-off in a cross wind
make EVETY BLlEmpt (o keep the wind from the lefr.
Adjust the rudder tab :iggl.‘ in accordance with the
strength of the eross wind.

CAUTION

Regardiess of the altitude of the airport always
.l..l.hh-aﬂ in fow Bower,
b, EXPANDED TAKE-DOFF CHECK-OFF LIST.

{1) Visaally check signal flags in wing to be cer-
tain thar wings are spread and locked.

{2} Lodk the tail wheel.

{31) Lock the cockpit enclosure in Full Open
position.

{4} Setthe aileron mb in neoteal,

(5) Setche elevator b in neotral.

{6) Ser the rudder mb control st 214 unin nose
right.

{7} Switch the fuel mnk selector valve to Mads,

() Open the cowl Baps,

(%) 5et the ller selecvor switch in Asfemaric
with the push-pull knob full in for Take-off RPM,

(10) Ser supercharger control in Low.

RESTRICTED
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{11} Set the mixture control in Awie Rick,
(12) Flick on the emergency fuel pump.
(13) Move the carbureror air control o Direcs,

{14} Advance the thromle to the stop to obtan
6.5 inches Hg manifold pressare (R-1820-56 and -56°W
engines).

Move the thromle past the stop to full forward
position {R-1820-56A and -36WA engines).

On |.E|1:r]|nr| puw:ud by R-1820-56 and -56%W
engines, do not move the thromle control lever
beyond the stop for take-off. The exact posiclon
of this stop should be :dju-smd toy confarm o
the take-off power determined for the opera-

oonal area.,

11. ENGINE FAILURE DURING TAKE-OFF.

To provide greacer safery in the evenr of a forced
landing due o power failure, rerracy the landing gear
a5 soon as the airplane s safely airbome,

On take-off the huﬁug Eeir Jhul,lll;i hr hrwghl;
Itlp ":n'lrrrl'-lﬂlln'[r as I'L'i:'h air loads I:Iu“d h.' '|"|:-
cressed speed muke the cranking operation much

more difficult.
WARNING

With power off or with low power this ship i
ﬂnﬂ.ﬁulr AL l.llmlr in the event af an
engine failure, will axall if & Fairly good ghidiag
angl: i not mmediately asumed.

12. CLIMBE.

g, DISCUSSION. —The best climbing airspeed for
this airplane is about 125 knots indicated. Speeds
slightly higher than this have very liitle effect on the
mte of climb bui result in berer cooling. Ar these
relatively low speeds it should be noted thar the resulr-
ing reduction in Ham brings sbout s lower sirpline
critical altinude. If afrer increasing ainpeed, cooling is
not improved, the cow] daps must be adjusied w hald
the temperarure within the specified limio.

Above 20,500 ft. eltcode do not exceed 2500
FPM, The use of 2600 RPM sbove thia ald-
tude results in m loss of propeller efficiency.
The thrust, and consequently the sirspeed, will
be improved at 2500 RPM and the fuel con-
.‘II:II'I'I.FI:iDd':I. weill b less than de 2600 RPM.

. RATED POWER CLIMB.—Operite sccording w
the Power Flant Chart and the Engine Calibration Curve.
The ;h]JnI';nI wable ahows the throde and I'IFII'\'I:IIII'EIF

mttings for this eandition:
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TABLE 1 The cruising manifold pressure-RPM relationships
RLOWER ified in the Engine Calibragon C should

PRESS, ALT.  MAN. PRESS. IN. HG RATIO <
5L —5700 43— Full Throtcle Low Cruising operations can be carried on a0 any power
ST e 1 AR Full Throttle Low below Mormal Rated Power. The best fuel econEmy

1 4000— 20700 38 Full Throttle High is realized at powers below Maximum Cruise.
07m0—LUp Full Throttle High Use che Flight Operating Instructions Chart o deter-

Cylinder Head Temperature of 218°C can be main-
tained eontiruowily or temperature up to 212°C for one
heaur.

¢. MILITARY POWER CLIMB.—Operate in nccor-
dance with the Power Plant Chars and E-rlﬂinr Calibra-
gion Curve. The following table gives the throrele and
supercharger serringt for this condition :

TABLE 11
BLOWER
PHESS.  ALT, MAN. FRESS., IN. HG RATIO
5L, =—A%00 40.5— Full Thronle Low
3500 —13KK) Full Throttle Lorw
13000—1 7B 43~ Full Throttle High
17800—LUp Full Throttle High

Cylinder Head Tomperanure af 232°C can be main-
waimed for 30 minutes,

d, COMBAT POWER CLIMB.—<The use of Warer
Injection in climb in low blower below 1000 feer gives
very bictle advantage over climb with military power at
the same aluwde, While the following table gives the
theottle and supercharger sevuings for a Combat Powet
climb it alss shows the effece of Ram, as disoussed in
paragraph &, on the airplane critical altimdes by giving
the airplune crivical altitudes while climbing and in level
fight. The Water Injection system (high blower) may be
operated with definite gain in power between approxi-
marely 6500 feetr (where the manifold pressure drops
to 42 inches Hg in low blower) and 17,800 feer {where
the manifold pressure drops 1o 43 inches Hg in high
blower ).

TABLE 1l

BLOWER MAP AT FULL CRITICAL ALTITUDE
RATIO THROTTLE CLIMA LEVEL FLIGHT

50 -1200 1200
High 52 {Wet) THOD 10800
High 46 (Dey) 11800 14400

Cylinder Head Temperaturs of 248°C can be main-
rinaed for | minures

For maximum performance, shift blowers ar the
alrirade where the minifold pressurs ic 47 inches Hg,

13. GENERAL FLYING CHARACTERISTICS.

a. CRUISING BELOW NORMAL RATED POWER.

-—Th¢ mizture conirol should be in Awfo Lesaw for the

power operation 38 shown in the Engine Calibra-

ven Curve. IF the bead temporaturs cannot be kepr be-

bow 205°C with the cowl Eq.u OpeEn; the mEture should
be ennched.

mine recommended erubling conditions based on fuel
quantity and rate of consumption. Engine settings for
eruiting conditions are condensed in the Power Plam
Chart,

b, CHAMNGIMG POWER COMNDITIONS,

(13 T INCREASE POWER.
{a) Set the desired RPM with the propeller pov.
ernor comirael.

(&) Then adjust the throole o obrain desived
manifold pressare,

(2) TO DECREASE POWER.

fa) Set the desired manifold pressure with the
throttle.

{8) Then set the desired RFM with the propeller
governor. Readjust the throttle, if necessary.

¢, SUPERCHARGER OFERATION.

(1) The supercharger high blower should be used
above 14,000 feer pressure-altitunde for normal rared and
lower powers. The high blower should not be wsed for
cruising at altitudes which cruising power is availahle
in low blower since greater fuel economy v obtainable
in low ratio.

{2} Shift from Lew to Higk blower as follows:

{a) 5. the mixwure control in Asie Rick and
swirch the emergency fuel pump O to prevent the
Enging cutting out.

(&) Close the throwle as necessary to prevent
exceeding the desired manifold pressure after shifung,

On thase ll'rlsll.nl.-l cquiﬂ'led with the Waner
Injection System the above step is not necessary
to avosd exceeding the desired .manifold pres-
sure after shifring as the manifold pressure
regulator will ausomarically reduce the thromle
secting, I, however, the throwle secting is in
the hisl'i brackets it shouwld be retarded 1o ap-
Pm:l:imnul}' S0 o GO0 throale w avoid
shifting at high power.

{e) Adjust the propeller govemor w obuain
1700-1800 RPM {_w'lun:m El-nn'thl:}. 1f many ahi fes
are made shove 1800 RPM or if any are made above
1500 RPM, failure of the suporcharger elutch or drive
may resule.

{d) Move the supercharger control rapidly from
Low to High and lock.

fr_jl 'ﬂ.udiuu: the RPM and throttle ullinE %
necessary to obtain the desired power.
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TO INCREASE POWER

.......................................... Bk g o gt et
HE S S e e B e M e e e e e e e S S e S N S

g

START AT FRONT OF EmdiNE

T0 DECREASE POWER

DECREAIE HaEIFOL
FRESEUERE WITH
THEROTTLE

1
INCREASE MANIFOLD NCREASE RPW W
PRESSURL wITH wITH PROPELLE
THROTTLE QOVERNOR | .,ul""
2

DECRCASE EFH
WITH PROPELLER
BOVERNCR

START AT REAR OF ENGINE

Figurs 33—Changing Power

(f) Remurn the mismure control 0 Asfo Lean

and turn the emergency fuel pump off.
(3) Shift from High to Low blower as follows:

{a) Retard the thromle setting o 507 w0 6075
throtle,

(k) Adjust the propeller governor to obtain 1500
RPM or less,

{¢) Shift rapidly from High w Low wnd lock
the supercharger control In that position.

{d) Readjust the propeller governor, throtile and
mixrure contfol as necessiry.

(4) Except in an emesgeacy, do not shift more
often than &t five minute intervals while in Sight in
order w provide sufficient time for the dﬂ&i]ﬁlﬁﬂﬂ: of
hear generated during the clutch engagement [-urn::rlu
This restriction need not be observed during checking

rations on the ground because of low clutch loads
impoced a1 low engine RFM.

T A
R 2 e T

3
s A

(3} The supercharger should be desludged before
and after each flight, Sec paragraph 7g for denils of
the desludging operation,

d. STABILITY.—The trim tabs have sufficient range
to maintain stability, Afeer inidal fAight the fived Eil!
on the right aileron can be ser to compensare for wing

heaviness,
[ NOTE |

This sirplane is dlightly nose beavy, especaally ax
low power aperatwon.

¢. MANEUVERS WITH MANIFOLD PRESSURE
REGULATOR —Dwuring the slow rells or entrance i
dives or eny manesver producing a mepative aicelere
gion the resulting loss of oil pressure in the maniold
pressure regulator on those airplanes equipped with the
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Water Injecton systern (R-1820-56% or R-1B20-36WA
engine) causes a drop in manifold pressure. The amount
of drop inareases as the ceitical altitude Tor the particu-
lag mEi""' -np-ﬂl:l'ng condition 1s I.Fle.d::ﬂ, lﬁlu'.nl'.nE
2 I!'llpﬂludt thar wall almost couse the enain.-: {0 Cul oL

(1) This manifold pressure drop can be overcome
by incressing the throtle sewing as desired before going
inty any manedver producing & negadve accelerston.
The dhroole sewing must; however, be retumed w the
g;iﬂ{n;t L:n:'ng us the n-:g:l:h-r acceleranon dmln of {im
most casts a5 the maneuver is complewed) or a werrific
surge of power will result.

(2) Due tu the above condition, it is recommended
thar except during tenditions where the original power
is definiwely required during the mancuver, the original
theottle setting be retsined and the power be allowed
[ dmp D‘E I'ﬂ'l'l.Pﬂ:l.'l.l'.i.lr.

If icing conditions are on those air.
FLl.lfrH im:'ﬂ.tpnttr.':ng a Manifnld Fru:urr
Regulator, switch immediately to alternate air.
As the carburetor stares o ice the Begulstor
will suromatically open the carburetor throcele
to compensate for loss of manifold pressure.
Therefore, the pilot receives no warning unil
the carburetor has heavily iced.

f. OPERATION OF WATER INJECTION SYSTEM
FOR FAMILIARIZATION —Full Comba: Power ix
suthorized only in combar areds under emergency oon-

frponntoa e xa b s e

SHIFTING FRim
LOw RATIO

1o RETAED THRDTTLE BO-803
HIGH MIXTURE AUTO RICE
EMERGENCY FUEL FUMF ON

ADJUST PROP,
CONTROL LT00 mPw

BHIFTING FROW
:} HIGH BATID

N

w, KETARD THROTTLE
9 Bo-60%

WaiT 5 MiN.|

TC BETWEEN
Low SHIFTS
IF PRACTICAL

ADJUST PROP ==
CORTROL 1500 FPw

Saclian 1l
Par, 13e-14

ditions. For the purpose of familiarizing the pilot with
this cquipment and checking ity functioning withou
realicing full Combar Power, the following procedure
is recommended:

(1) Climb o the altitade where the manifold pres.
sure begins w fall below 43 inches Hg in high blower
(approximeely 17,800 feer, Miliary Power Crincal
Alritude) with the thranle open o the stop.

{2) Descend approximately 2,000 feer and ar chis
gluirude close the throtde limic swinch by placing che
throttle in full forward position. A momentary drop in
power followed by an increase in MP above 43 inches

indicsres that water i Sowing.

There will be a slight incresse in manifold
pressure although full Combar Power manifold
pressure will noc be obwmined as the altitude
is above the “Wer" Combar Power critical alu-
tude, Full Combat Power can be realized only
ot lower altitudes.

14. STALLS.
Sealls are fairly gentle with ample warming in clean,
flapped or landing conditions. Warning appears as a

shudder in the airplane just previous to the development
of the full swmll,

El'llh'.rlg EFEHI:: Clean wirh power GRS kaot
Flaps with power 61,0 knots

Linding condition
with power 50.0 knos

REAGJUST FROF, WiATURE
CONTROL AND THROTTLE
EHERGERCT FUEL FURF OFF

4

e
READJUST PROF
CORTROL AMD THHOTTLE

Figure 24—5uperchorger Operotion
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SET TUROTTLE AT 28 |n.

CLOSE COWL FLAPY

HE MP. MIXTURE = AUTO LEAN

SET PFROPELLER CONTROL
FOR 1700 RPM [N AUTOMATIC
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CLOSE THROTTLE
iN DIVE

H'u:‘ 25=—Diving Check Lint

Clean writhour power 74.5 knots
Flaps without power G7.0 knots
Landing coadition

without power 65.0 knots

The airplane wnds to diop one wing or the other
ruther than mush after sall develops.

Adleron control is considered adequate at speeds Bve
koots above salling spesd but not mr the sall. The
rudder, of course, may be used to raise a low wing after
the ailerons become inefective.

15. SPINS.

Recovery from normal fully developed spins to the
left or right may be effecred in 114 o 2 turns by the
application of full opposite rudder and forward stick.

Right spins have an erratic tendency ar times and
will evenrually become mormal; however, during the
first five or six turns of the abpormal spin, recovery is
dificult and requires approximately four turns, [f the
abnormal spin &5 allowed o contnue it will become
normal after five or six muras and recovery can be
affected in two rurms.

Inverted spins are normal and recovery is sasy.

ln the landing condition the airplane has u tendeacy
to start its rowton gently and then afrer about one
third of & mum whip ine d:r‘?én. The spin is gentle
enough but has this peculiar ip in the carly stages
of the rofation,

16. PERMISSIBELE ACRORATICS.

All the usual military mancuvers sre permutted ex-
cept when carrying one or more droppable fuel tanks.
When such tznks are l;mrrE:i:LI w:'nE overs, aileron rolls
and vertcal turns are permimed; inverted fight is per-
mimed only for entering a dive.

17. DIVING.
e. DISCUSSION —Sdck forces in dives not approach-

ing & zero-lift dive are slighely aft, ie. requiring & slight
foreard Force. In & zero.lift dive there ace oo stck
forces, i.e. the mirplane tendi o remain in the same
artitude. The engine shall oot be sllowed to morn over
3100 RPM and the manifold pressure shall be kepr
below the limit for RPM and alomude. If the engine
BPM does exceed 3100, close che throode, shife the
propeller to manual and full decrease RFM, and re-
duce che airspeed to the minimum speed for a safe glide.

During the dive the airplane has a tendency o
droop the Ieft wing and nose right. Correct this with
the aileron tab and slight rudder pressure. This ten-
dency increases as the diving increases and tab
changes must be made accordingly. As the wirplane
comes out of the dive these rendencies drop of and
trim should again be changed accordingly.

If = high speed dive is anticipated, it is fec-

ommended that any teodencies the airplane

may have to sssume other attitudes than thoss
desired be corrected with the stick and rudder
pedals This should be done in lieu of e of

the trim tbs as slight changes in the angle of

the tabs cmuse large changes in the airplane’s

attirude and subject the trim tabs 1o high struc-

tural Joads,

The terminal velocity of this sirplane i approx-
imately 370 koots indicated ar 15000 feet altitude
and 7200 pounds gross weight To recover from
& terminal welocity dive & stick force of 7% w 100
pounds is required There will also be o slight time lag
berween the application of the stick forces and the re-
sulting change in the sirplane’s amitude,

b. EXPANDED DIVING CHECK-OFF LIST.
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(1] Close the cowl flaps.

(2] Set throtde o actsin 11 in. Hg. with miztare
contraly in AUTO RICH if o prolonged seeep dive 13 1o be
undertaken. A shallow dive fan be performed satis.
factarly in ALITO) LEAM since the suromaric maxture
control will not lag with 2 gradual bows of altitude.

Any manifold pressure from 13 inches up o
the maximum limiting manifold pressure for
the RPM and altitude may be used. Any mani-
fold pressure below 15 inches, if held in a
prolonged dive, will foul up the engine in the
same manner a3 do Emtnngtd glides with 1
closed thromle. Care Id be taken, however,
not to let the manifold pressure build up over
the limits as altitude is Jost. THE GREATER
THE MANIFOLD PRESSURE USED, THE
GREATER WILL BE THE DIVING SPEED.

(3) Ser propeller control in “Automatic” atr 2100
RFPM.

{4) Lock the supercharger in “Low™ blower.

{5) Retard throcde serting during dive in accord-
ance with above nooe.

18 HIGHT FLYING. (Mo Speciil lasiractions)

19. APPROACH AND LANDING,
2. EXPANDED LANDING CHECK-OFF LIST.
(1) Crank the landing gear down.

Be sure the landing gear is fully down,

{2) Lock the wil wheel caster for land operation.
Lnlack e for rarrier I:I-FEI.'I.tiDI'I.

[3:] Lower and lock the l.l'l'll'liﬂE hook in Fuliu'm
for carrier landing Leave the hook op for mormal
landing.

i4) I:}Fuu pnd lock the n:u:h:pil: Emcloem re.

(%)} Set che carburetor mir conwrol Jull in for
Dhirecl position.

(6) Set the propeller governor control for 2100

RFM.
An approach speed of B koots ds recom-
mended, In slower IPFI\EI.I'J:H., the I.I.I.‘Plinl

has a rendency o0 nose down and lose seick
contral,

{7} Lock the supercharger in Low regardisss of
the mirport altinude,
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(&) Move the mixture control ino Awto Rich,

(%) Close the cowl flaps for a normal land ap-
proach. Open the cowl flaps for a power on carrier
approach only as mecessary to mainain recommended
cylinder head temperatures.

{10) Lower the wing flaps.

(11) Move the propelier governor conorol full
"IN just prior o landing.

{12} Cpen the cowl faps wide just after landing.

When lowering the landing flaps on this air-
plane the engine may “cough™ and lose as much
s 200 RPM during the operation, This drop is
mormal and only femporary, It i cawied by a
change in the mixture s the flaps are vacuum
operated, the vacuum being created by the low
pressure area in the carburetor venturi as
shown in figure 3 and explained in Section [,
paragraph A4

&, CROSS WIND LANDIMG —Follow the aofmal
check-off ligr, Maintoin o steep E,J.ide pnr]'i to Fuiitl'm
as close to the ground as possible, Do not arrempr o
bold the sirplane off the ground any length of nme
Allow the @il wheel to touch frst with the caseer
locked. These instructions apply o cross wind or
gusty conditions when holding off may gwve the wind
a chance to pick up & wing while lateral control is
sluggish.

r. WAVE-OFF CONDITION. —Power suddenly ap-
plied tends to raise the nose, Therefore, care should
be exercised to pash the stick foreard or m use che
nose-down mb when suddenly applying power in a
Wave-Off, If this is not done a stall may develop.

Do not change fap sewings. The faps are forced up
by the sir stream as speed increases.

0. STOPFFING THE EMGINE.
a. EXPANDED PILOT'S CHECK-OFF LIST,
(1) Leave the cowl flaps fully open while idling
and for at least ten minutes afrer scopping.
(Z) Leave the carburetor sir control koob in for
Dhrect position.
(3) Sec“the propeller control knob full in for
Take-OF RPM,
{4) Leave the sepercharger control in Lose.
(5) Leave the mixture control in Awro Rich.
(&) Bet the thromle for 100-1000 BEPM to conl en-
gine, and idle unnl head remperature drops below the de-
fired 200°C before stopping the engine.
It & desirable o shift the blower contral ar least
once whils operating at this RPAM. (High Blower will
nOL Engage but the |:|.|1'1.r.ing mechamism will be Ruihed )

aw
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(7) When engine has couled sufficiently, increase {10) Snap off the battery switch.,
the speed to 1000-1200 RPM for onchalf minue w (11) Turn Fuel Selector Swich to Off.
BRvVERRE.
{8) Move the mizmure control 1w Idle Cat-Of. b. OIL DILUTION. — When temperatures below

(¥) When the propeller stops rotating, shut off -3"C (23"F) are forecast for the period befote the nexr
the ignition switch.
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Figure 26—Approach and Landing Check Lisf
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CYLINDER WLAD TEMPERATURE ¢
DROPS BELOW 200°C

INCREASE TO
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CUT=0FF

WHER PROPELLER S3TOPS
IGRITION OFF

Figura 27=—Stopping the Engine

start, the lubricating oil should be diluted immediately
belore swopping. If an oil dilution system is installed
in the airplane use the following procedure when low
temperatures are anticipsced:

(1) Open the shur-off cock in the oil diludon line.

(2} Hold the engine speed constant ar 1000 RPM.
(3) Turn the oil dilution switeh on snd hold it for
ipprocimarely rwo minutes.

When the dilution seiich 14 tufned on, there
will be a sharp drop in indicated fuel pressure.
Fue| pressure should retumn o normal immed:-
arely when the swirch is turned ofl. If ir does
not, stop the engine immediarely and check the
vilve for leakage.

{4) 5ull holding the dilution swiich on, move the

mixture control w fdle Cal-Of. Hold the switch on
until the engine stopd.

{5) Turn off the ignition switch when the propeller
SIOPS rotating.

(6) Close the o1l dilution shut-off cock, It should
be closed except when actually diluting the oil

Do noe owerdiluge. Dilute anly when justified
by & forecast of temperature below =5"C. Guard
sgainst fire, [f the oil has been diluted ar the
list operating perd, a normal sirr and warm
up without rediduting should be made.

21. TIEING DOWNMN,

2. PARKING HARNESS.—The control parking har
ness should be carried in the baggage comparement. To
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prevent whipping of the control marfaces when the plane
must be parked outside, slide the cup of the device over
the control stick handle. The rwo cables fastened to che
same ring in the cup are brought forward and hooked
into holes in the pedal support arms. The other cables
are led aft and hooked into eye-boles ar either side of che
pilor's seat and bulkbead No. 3. Slack can be taken up
by moving the pedals forward w Lowg position. The
spare hooks on the aft cables can be used to tke up any
additonal slack.

b, MOORING.
{1} Lock the tail wheel.

-

[ oS e g
g — - LR A
M ey

- =
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(2) Insert parking blocks.
(3) Slip the nose cover ower the engine rowling
to keep the engine and accessories dry and dire-free.

(4) If the wings are folded, use the de-down rings
gt Wing Station No. 73 Inswmll the wing covers ove
the wing fold.

(%) If the wings are spread, use the tie-down rings
a1 Wing Swatdon No. 154,
(&) Artmch the il rope o campalt hold badk bolt.

(7) Spread the canvas cabin enclosure cover over
the canopy and lash it down.

=S 2
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Far. 1-2

e 4
Soclin 3

OPERATING DATA

1. POWER PLANT CHART.

This char is intended to summarire the specific char-
gcreristics and limitations of the engine and to provide
pdditional instructons and information. The Engine
Calibration Curve should be used o supplement the
dam given bere. The definitions of the engine powes
ratings a5 shown on the chart are a5 follows:

i, TAKE-OFF —Maximum recommended for take-
off under 8 five minute time limic

b. COMBAT POWER.— The limits estblished by
the manufacturer and accepted by the Government
specifically for combat use under the specified time limit,

PRI

i LT
Sodiaa
I ﬂlmq' HiIH ._'_
IH_J | Hil .
£ i F

(s = Rl M
e e
_l 3 l'._.._. -
a1 55 il
%) 3 100

limited 1o five minutes duration.

¢. MILITARY —Maximum recommended for opera-
tlon limited to chirry minotes duration,

4. NORMAL RATED (Maximum Continuous).—
Maximum recommended [or continuows upurrllim.

e. MAXIMUM CRUISE.—The maximum recommend-
ed ecomomical power beyond which fuel consumption be-
gins to increase st u rapid rate

2. AIR SPEED CORRECTION TABLE

Figute 30 is an .ﬁ.imp:rd Indicator Calibration Cham
showing the relatonship berween indicated and scoual
:inpl.-:d in knoots.

150 ; ik 250
CATED AIRSPEED -KNOTSES=

Figurs 30—

Alr Spesd Corraclion Tables
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1. SLIDING CANOPY EMERGENCY RELEASE.
To jettison the slid.-in_s canopy for emergency exit,
grasp the red painted Angs on both sides at the forward
end of the cancpy and pull afr Thit remeoves the
pins holding the canopy o the track slide allowing the
slip-stream to tear the canopy free. It may be necessary
to give the canopy a slight push up into the air stream
if it is i & full closed position when the rings are pulled.

The pilot must pull the rwo emergency release
pins simultanecusly s0 that both sides of the
eanopy will be freed at approximacely the same
time. Should one pin be pulled before che
other the pilot may be trapped or injured if the
airstream jams the canopy on the remaining
pin or whips it over as it is being tomn free,

2. FIRES.

Open the canopy and gain a5 much alitwde as pos
sibie,

& ENGINE FIRES —Although no abselote rule can

Sabia i E T o s e e R
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EMERGEMCY OPERATING INSTRUCTIONS

be made 1o concrol a fire in the engine section, the fol-
lowing procedure is offered as o guiding principle o be
followed in the order lised in case of fire in dight or
on the ground.

{1) Turn the fuel sclector valve wo the Off posi-
tion, thus stopping the flow of fuel to the fire, Do
ot cut the ignition switch.

(2} Close the cowl faps,

{3) Push the carburetor mir conerol in for direct
uir supply.

{4) Iocrease the epgine power a5 much & or
cumstances permit in order to consume the foel char
might otherwise feed the fire,

§, WIMNG FIRES.

(1) If a fire is discovered in either wing murn off
the following switches and rheostats conrrolling elec-
trical upits and witing in the wing:

Gun Camesa Swiich

Gun Master Switch
Formation Light Switch
Wing Running Light Switch
Pitor Tube Heater Switch

et et mes et LS [ R ] St b it ettt =t ]
—
r’; H#;,.
f ]
TC EELEASE CANOPY Lff’:,JJIT."
FULL BOTH RINSS ok 1]
g MLILT ANEQUSLY LR (¥
' |l\.II
. A
i
i
L T
- — e T

Figure 31—Cockpit Emergency Exit
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{2) Amempt to extinguish the fire by sideslipping.
3, ENGINE FAILURE

In case of engine failure with alticude, put the miznare
control into Awfe Rich, retard the throttle to & maximum
of 20 in. Hg, throw on the emergency fuel pump switch,
and hold the primer switch in On. Do not try to exceed
20 in. Hg manifold pressure while operating on the
primer. Chpen the canopy.

Glide for fiying speed. Further glide caa be obrained
with the Baps up. If the eagine does not aatch for a
power landing and the location mukes it postible o
bring the sirplane in, cot the ignition wnd tm the
fuel selector valve o Of before landing. Lower the
flaps when spprosching for e landiog,

4. WHEELS UF LANDING.

If the landing gear should fail to come down, land
ms slowly as possible with flaps down. Open the canopy.
Level the airplane off about ten feet or less above the
ground and let it drop in.

E. WATER LANDING—DITCHING.

If it hecomes necessary o make & water landing,
bead for deep water. A landing io shallow waer might
cause the wirplane to overtum and trap the piloc if
the nose his the bottom upon :Il‘ﬂ“l'lE. Lock the CRMOPY
“OPEMN". ]l{.-::p the I.md.i.ng [gEar up and eomée in a5 for
i wheels-up landing. As the nirplane hits the water and
loses forward momentam the nose will settle deeper and
deeper and finally sink nose first. However, before the
sirplane makes its fnal plunge the pilor will have time
T ESCAPE,

ors
W
£

o
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b, GEMERATOR FAILURE.

If gepersior fatlure oocurs in .l.!iht:

& Tarn off all ulrn:n'.-l:llir b:pleﬂ.trd devices not essen-
til to safery in order to conserve the bartery,

b. With the Propeller Selector Switch on Fixed Piich
change the propeller pitch o the best fxed pitch for
normal Bighe Do oot mse the Automatc Setting.

¢, Copserve the I-I'.EI:'I h:r:

(1) Using the radic sparingly.

{(2) Turn off the bamery switch &5 much & safe
operadvn will permit. Tum it oo ealy periodically &
required to read the instruments snd perform other
pecessary opemmtions.

d. Turn oo the battery switch before landing in order
o have all electrical devices functioning normally duor.
ing the landing. Set the propeller selector swiich in
Aslomatic position.

7. MF REGULATOR FAILURE

Should the MP Regulator fail, sppreximately 2075 of
Mormal Rared Power & available b the mechanical
linkage between the thromle contral lever and the
carburetor throttle. The 1097 lost represents that portion

of the carburetor movement controlled by the sutomartic
acton of the Regulator.

In cuse of such failure operaie the throtle control
lewer ns l:hnusl': the Hfﬂ'l.lll.l:nl.’ wat not mnetalled in the
linkage, advancing it to maintain the desired MP durning
a climb and retarding it during descenc.

/M
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OPERATIONAL EQUIPMENT

1. CXYGEN SYSTEM.

@, DESCRIPTION.—This sirplane has & diluier-de-
mand oxyvgen system. 1he regulstor is mounted on the
bulkhead o the right and afr of the pilot. The pressure
gige is mounted at the intake porn of the regulator. The
Bowmeter s mounted in the right hand instrument panel
facing the pilot. The tank iself is mounted in & cradie
behind the pilor's sear. The main control handwheel i
on the forward end of the oxygen cylinder to the right

of the piloc's sear.
CAUTION

Dxygen equipment must be kept free from oil,
grease and easily oxydized marerials,

b, OPERATION.

(1) GENERAL~The diluter-demand regularor
opens & valve 1o provide a Aow of oxygen during cach
inhalagion, The emergeocy by-pass valve, incorporated
in the regulator uait, provides a continoous Sow of oxy-
gen I:iil':lfﬂ].- from the |::|-'I|.|:|.|:|=r. The diluter valve allows
gir from the bockpit to enver the breathing system. The
amount of air admireed by this valve is dependent upon
the altirude up 1o approximately 30,000 feet beyond
which 100 per cent oxygen is delivered.

During normal operations the diluter lever should
be wrned o the O podicon thus ohiaining the maxi-
mum economy and endurance from the oxygen supply
sboard the plane, However, of the presence of carbon
monoxide in the cockpir is suspecved as the result of the
break-down of normal sealing of the fuselage or of
damage by punfire, the diluter lever should be wrned
tw Off posiion. In this position I00%E oxygen is sup-
plied, but only during each inhalation. JD0ET oxygen
is also supplied with the Emergency By-Pass valve Om,
bur in & concinuous flow regardless of the cycle of
breathing.

All personnel using oxygen equipment should
familrize themselves thoroughly with the sympeoms
of anoxia so thar they will at all times be on the alen

to detert oxygen deficiencies before serious physical
defects become evident

(Z) WHEN TO USE OXYGEN.—The pilot
should use the oxygen equipment with the diluter valve

set to the O posirion, excepr as noted above:

{2) On all Bighes when above 10,000 feet,

{&] On Rights of more than four hours duration
betwreen B to 10,000 feer for a minimum of ffteen min.
wtes out of every hour.

() On might flights when above 5000 feer,

¢. PRE-FLIGHT CHELK.—To assure proper func.
tisning of tke axygen system, the following items should
be checked while the plane is on the ground price to
a flight in which oxygen is to be used or is likely
b used.

(1} Close the Emergency Valve,

(2) ﬂp:r: the rrl.l]ir:drr valve, Allow zr lexst tem
seconds for the pressure in line to equalize. The pres.
sure gage should then read 1800 = 50 psi if the cylin:
der is fully charged.

{3) Close the cylinder valve. 1f the pressure drops
moce than 100 pounds in five minwies there is excessive
leakege. In such & @se the eaxygen system should be
repaired prior to use.

(4) Check the mask fit by placing the thumb over
the end of the mask tube and inhale lightly. If there
is no leakage, the mask will adhere tghtly to the face
due 1o the suction created. If the mask leaks, tghten
the mask suspension straps and/or adjust the nose wire
and repeat the above test. Do Not Use o Maik That
Leahs,

CAUTION

Mever check mask Bt I:r].- :lqu:r_zins the mask
iube wwbile the £lnrrgtur_1.' Falve fa e,

{3) Couple the mask securely ro the breathing rube
by means of the quick disconnect coupling.

Mating parts of coupling must net be “cocked™
but musc be folly engaged.

(6) Open the cylinder valve. Diepress che dia-
phragm knob through the hole in the eenter of the
regulator case and feel the Bow of oxygen into the
mask. Then release the diaphragm knob, Breathe sev-
eral times observing the oxygen fow indicator for
“blink", verifying the positive fow of oxygen.

RESTRICTED ar



Section V
Par. 1d-2all)

HNOTE

Since the amount of oxygen sdded is very small
ar sea level the oxygen flow meter may oot
rate while the airplane is on the ground.
In this case mumn the airvalve to Of or JEG
Oxygen and test again. If the oxygen Sow indi-
CRLOr tion i now satisfactory, resst the
mir-valve to Ow or Normal Oxygpes. In this
seriing ndequare oxygen flow sad “blinker”
operation will be assured at oxygen altirodes.
{7) Check the Emergency Valve by slowly murning
it counter-clockwise until the oxygen fows vigorously
into the mask, then ciose the Emergency Valve.

HOTE

Upon completion of an cxygen check or an
oxygen fighe, elose the cylinder valve.

4. RECHARGING CYLINDER—To allow a safe
margin of oxygen for maximum usige during » mingle
flight, be sure that tank pressure is ar 1800 PSI before
any takeoff for an oxygen flight. At no time should the
residual pressure in the mnk be allowed to fall below
300 PEL

The cylinder must be removed from the airplane to
be recharged. Close the cylinder valve tightly, discon-
nect the tube at the valve and remove the cylinder from
the cradle. Be swre to close the valve before discommers-
ing the eylinder line. High pressure oxygen escaping
from s cylinder transforms it into & basering am.

The cylinder is then connected o the recharge
equipment by means of the sleeve nut on the valve, The
cylinder vaive is opened allowing the cxygen 1o cascade
into the cylinder as the recharge equipment is operated
undl & pressure of 1900-1950 PSI is indicated. This
pressure i3 nccemsary to insure 100 PE1 after the oxy-
gen temperature in the cylinder has dropped from that
caused by Bow. Shat off the valve dghtly and reinstall
the cylinder in the sirplane. The exact method of charg-

RESTRICTED
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ing the cylinder will vary with the recharging equip-

et used.

Exercise the greatest care 1o preven: oil, grease,

white lead or any ocher easily oxidized- mare-

rinl from coming in contact with the oxygen

equipment. Conmor of such materials with

cxygen under pressure may cause explosion.
£ MAN-HOUR OXYGEN CONSUMPTION TA-
BLE —Figure 33 consists of a man-hour oxygen con-
sumption @ble showing the endurance cbtainable with
the sir-valve in the On and Of positions und] the pres.
sure falls to 300 PSI,

For example, if a fight of 5 houn dumdon at
18,500 feer is Pln.u.m:d, reference to this table shows thar
mufficient CEygen is available for the ﬂil;lll: nu]l.' writh
the air valve sec 1o the On position. 1§, however, a Hight
with droppable fuel ranks of 9.8 hours durstion is
planped ar 18,%00 feet, reference 1o this mble shows
that a fight of such s duration can only be made at
15,000 feet alunide,

In p ing his flight plan, the piloc should ai-
ways check E‘z proposed time of fight in altinudes sbove
10,000 frer against the accompanying chart to be cerain
sufficient oxygen is svailable for the Hight.

2. OPERATION OF RADIO EQUIPMENT.
a. DESCRIFTICOM.

{1) GENERAL—The FM-2 airplanes are equipped
with three different radic installadons. All the installs-
tons will evenrually be changed in service 1o accommo-
date the AM/ARC-1 Communication ipment, the
AN/ARR-2 Mavigation Fquipment, and the BL1206
Range Receiver provided for ferry and traioing opera-
tons. This insrallation will be identical to the installa-
tion being incorporuted in production on sirplanes serial
No. 57044 and subsequent with the exception of & slight
difference in Mavigacion Equipment. The AN/ARR-2
Navigation Equipmen: incorporates a mechanicil mesns

EMDURANCE WITH 514 CUBIC INCH CYLINDER
Dl et DiDed | g 33

Al O f ar 1000, Oxygra On or Mermal Dxxgen

5,000 fect 1.8 boars 7.0 bours Man-Hour Oxygen
10,000 feet 2.1 hours B.3 hours
13,000 feet 2.6 hours 10.0 hours
30,000 fot 3.3 hoars a.8 hours Conivmption Tabis
25,000 feet 4.1 hours &.0 hours
30,000 feet 5.0 hours 5.0 hours
34,000 feet 6.5 hours 6.5 hours
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of selecting the desired operating channels, while the
AM/ARR-Ia incorporates an sutomatic electrical selec-
tion of the channels.

In all installivions, the radio controls are bocated on
the starboard mde of the cockpin afr of the Pilot's Dhs-
tributiont panel. A switch for a lip microphone @ bl
in the throttle control. Al other equipment is located
in the baggige compartment.

When the engine i running the bamery switch

need nor be O o operate the radio equipment

as the operating current is drawn from the gen-

ertor and ‘or the batrery when the engine is

running. The baccery switch shouid be urned

(Cim, however 1o care for the peak loads.

(2) Airplanes serial number 15952 to serial aum-
ber 46942 inclusive are supplied with GF.12/RU-17
Communication Equipment, ZB-3{AN/ARRE-1} Navi-
gation Equipment, provisiondor ABD/ABE Navigadon
Equipment, provision for ABA-1 Identfication Equip-

ment, and ision for IFF/ABK ldentification Equip-
ment. Refer to figure 34 for & photograph of this
eqjuipment.

{3) Airplanes serial number 46943 o 57043 in-
clusive are supplied with AN/ARC<4 Communication
Equipment, AN/ARR-2 MNavigation ipment, BL1206
Range Receiver, ﬂHfIf;IT IFF Equip-
ment and provision for ABA-1 ldentification Equipment,
Refer wo figure 35 for a photograph of this equipment.

(4) Airplanes serial pumber $7044 and subsequent
are supplied with AN/ARC-1 Communication Equip-
ment, AN/ARR-2a Navigarion Equipment, B{'.liﬂﬁ
Range equipment, AN/APX-1 IFF Equipment and
provision for ABA-1 Ildentification Equipment.
ping with airplane Serial Number 74804, the IFF Se
lector Switch is insualled in the cockpit so the pilor may
select the IFF chanoel during flighe. This equipment is
shown in figure 36,

CAUTION

ration of this equipment iovelves use of
Iﬂsh "I'DIl‘.lEEI whith are IiII:I!’EmEtI and may
result in fatsl injories. O ing personnel
must, therefore, ohserve all l.l.f!fr r:EJJ‘.IIin'n:I.
i all pimes,
b. OPERATION OF COMMUMNICATION
EQUIFMENT.,

(1) GFa12/RU-17 COMMUNICATION
EQUIFMENT.

{a) TO RECEIVE,

I. 3¢t the Navigation Communication switch
on Commumicaion,

2. Set the IC5-Radio Switch on Radio,

3. Ser the Auro-OF-Manual switeh on Ao or
Mampal,

Sactlon ¥V
Par. 2al2i-28(2ia)

#. Tumn the daal coil ser remorte control o the
desired frequency band.

5. Tone and receive by means of the remot
TUner.

6. If operating in Mawual, adjust the volume
with the Imcreare. ﬂ.lrl'_lbn.l knoh.

7. L n:c:rrms vorce or & modulared ﬂﬁ-n.]_
e the MCIF switch pmn:lnn.

8. If receiving an unmodulated signal, use the
CWF pwitch posidon.

(&) TO TRAMSMIT VOICE.
1. %=t the IC3:-Kadic switch on Radia.
2. Set the Auto-Of-Manual switch on Mamual
or Auta,
3. Set the Faovce-CH - MCW switch on Voicr.
4. Press the Press to Talk switch on che micro-
phone or the switch in che throttle control arm if an
oxygen mask is being wom.
(<) TO TRANSMIT IN CODE.
1. Set the ICS-Radis srwitch on Radis,
2. Set the Awto-Of -Manual switch on Mamual
or Aufa,

1. Ser the VFoice-CF - MCW swinch oo €F
or MOIF,

¥. Press the code kev on the cransmirter .
vl ¥ con

(z) AN/ARCA COMMUNICATION
EQUIPMENT,
(4) TO RECEIVE.

{. Turn off the Curpur Control oo the Navi-
gation Receiver Control unit (full counter clockwise).

2. Set the Communication Control Unit On-Off
switch w Ow.

3. Set the Radie-Interpbone wwitch on Hadio.
{This position will always be maintained with this in-
stalladon).

4. Set the P-G, Botb, P.P switch for P-P (Plane
o plane).

3, Advance the volume control {locrease-Cur-
put control knob) clockwise for desired receprion.
Channel 1 will now be recerved regardless of the posi-
gon of the Channel Selector switch.

&. The foliowing table lists receiving and orans-
mitting channels for each positon of the Channel
Selector switch and the P-G, Bork, P-P swiich:

Heceiver
Channels for
ench Positico of
P-i;, Bash, PP
Chanme] iwich
Selertion Tramamoter
Bosition Chanorl BE Dok IG
1 1 1 1&2 2
4 F 1 1&2 2
3 3 1 1&3% 3
4 4 1 1&48 4
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NAYVIGAT | ON=COMHUNICAT (DN Bwltch
ICES=RADID Bwitch
AUTO=0FF-MANUAL Bwitch

busl Call Hemois Costral

Remzts Tusar

Voluss |NCREASE=ODUTPUT Enab
CW-HCW Ewiieh

Handphore Jack ([On bottom)

Recslver Contral Bex
¥OICE-CW=MCW Switch

Eode Kay

Hicrophons Jack [@n Boltom)
Transmittar Contrel Bon
Hicrophanws

IFF Salmctor Umit

IFF Contral Unlt

IFF Dantructlon Swltehas

Figure 34—GF-12/RU-17 and IB-3 Radio Equipment
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¥elums INCREASE-OUTMUT Eneb

[l.ﬁ'“ru” Channel Crank Mendls

HAVIGAT|CE-F0 |CL Belecior @witch

BEAT NOTE Kaok

On-0FF Switch

FADIO-INTERPHONL Ewliteh

FG=BOTEPF 3wt hA Bavlgatian Contrel Usit

BC L1084 Wange Recwivar
CHANNEL SELECTION Jwitch '

Voluss INCREASE=DUTPUT Ench
(Commen|cation)

DE-OFF Yoluss Contrel Swltch

Tumar |
Commanlcatleon Coptral Wall Jack Baw
Hlerophone Bracket I1EF Contral Bex

IFF Dantruction 3=|ieh |

Figure 35=——AN/ARC-4 and AN/ARR-T
Rodia Eguipmant

————— |
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MASTER RAD D 3w itch
QUARD-BOTH-MA |0 Switch

¥elwss |BCREAZE OUTMT Cowlral
N BEAT NOTE Ened

Weoluse Central N Hav [guilon Central Unln
Cmenn] Zxluctar Switch De-0ff Velwsa Contral
Communlcat lame Contral Unlt B Twmwr Konob
Juachk Bom N BC-170& WMunge Escelivaer
IFF Channal Selector Switch i |FF Contrel Bo=

Channael 3alecior Swilch B IFF Dastructiiom Switch

RAY [RAT 1ON-VYCICE 3w lich

Figure J6—AM/ARC-1 and AN/ARR-20 Radio Equipment
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(8) TO TRANSMIT.

I, Obtain the desired operating channel in
sccordance with the above table. The transminiog chan-
pel is indicated direcdy by the channel indicaror.

2. Press the Press to Talk switch on the micro-
phone of the switch in the throttle control arm if an
oxygen mask is being wom.

Voice trunsmission only is possible with this
equipment.

(3} ANSARC-1 COMMUNICATION
EQUIFMENT.

{4) TO RECEIVE

I. 5er the Badip Master Switch on the side of
the Pilot's Distribution panel to O,

2. Select Guard, Botk or Main chanoels.

3. Obeain desired volume by tuming the vol-
ume control knob on the jack box clodkwise,

4. The following wable lists reception and
transmitting channels for each posidon of the Channel
Selector wwinch:

Channel Chamnels Available

Poaitica Tﬂmmlg.l_:ﬂ' m
Guard Guard

Beoch 1%, incl. Goard & 1-9, incl,

Main TR 19, incl. 1-9, incl.

(&) TO TRANSMIT.

1. 5S¢t the Radio Master Switch o Om
2. Set the Channel Selector switch to the chan-

acl in which transmission s desired in scoordance wich
the above mble

3. Press the Press o Talk swicch on the micro-
phone, or the switch in the thronle control arm if an
oxygen mask is being wom.

Voice transmission only i Pn‘hlidld oa this
squipment.
o, DPERATION OF MNAVIGATION
EQUIFMENT.
(1) ZB-3 NAVIGATION EQUIPMENT.

(a) With Communication ipment set for re.
ceiving as previously described under 2 b (1) (a), wet
the Communication-MNavigation swirch or selector on
Nawi pagion,

(k) Set the CH.-MCH switch on the recefver
wwich box on CW,

{c) Set the Asto-Of-Mawsal switch on the Re-

{d) Ser the dual coil set remote control to the
desired frequency band.

fe) Tum the Receiver Qutput control clockwise

Saction V
Par. 2bI2Mb)-2cl4)

to [ocrease-Oufput and adjust the volume as desired,

(2) AN/ARR-2 NAVIGATION EQUIPMENT.

{2} Turn the Cutput Control knob on the VHF
Communication Control wnit off (foll counter clock-
wise).

{b) Operate the crank with the Mavigadon Re.
ceiver Control unit 1o ohtain the desired operating chan.
nel indicated in the Channel Window.

(e} Set the Nav-Feicr Selector switch on Nav,

{d) Ser the Ourput control to obtiin & usable
wesk signal (rurn clodewise). If the desired signal can-
not be heard, adjust to obtain o fairly swrong back-
ground hiss,

{¢) Adjust the Bear Note knob to produce a
pleasing sudible rone.

1) Readjust the Crurpur control to the minimuom
required for reception of signals to aveid imacrurate
COUrSE .

{3) AN/ARR-2a NAVIGATION EQUIPMENT,
—Operation of this eg ¢ is the same as with the
AM/ARR-2 equipment described above with the fol.
lowing exceptions:

fl_jl Ia lieu aof the first step [l‘!EP |:".l'_j|ll Flr.l.srl.l;lh,
{1] lhi'nv:}, fufna dﬂ'wnﬂll:mnlummiufd:tj;ﬂ
box. This volume control afects che AN/ARC-1 Com-
munigarion Equipment only.

The jack bowes, toype J-22A/ARC-5, used with
this installation have been modified to provide
& direct crcuit from the Navigeton Equipment
to the plogdin receptacle so thar the volume
control on the jack box regulaces the volume of
the AN/ARC.1 Communication Equipment
oaly. Due 1o an electrical phenomenon, recep-
tion of the MNavigation Equipment i1 also af.
fected by the jack box volume coarrol. There-
fore, it may be w ourn the volume
conorol up (clockwise) when using the Navi-
gation Equipment

{#) The desired channel is obtained by use of
& channe| selector switch in Liew of the crank,

{4) BCiids RANGE RECEIVER

(&) If used in conjuncton with the installstions
referred fo in parg
municancn Receiver
eoncrol counter-clockwise.

{#) Turn up the volume control. This scts as
e Op-Of switch io & minimem posidon.

{e) Tuoe in the desired station mnd sdjus the
volome cootrol. This conrrol should be set to the min-
imum required for reception to avoid insccurte course
indications.

{d) When step () is required restore the Out-
put contrel oo IhtWEiFEMmmﬁmﬂmEmﬁﬂrml
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previous seuing i smulmocous moastoring is desiced

The secret of accuraiely interpredng MNavige-

don signals is attained by the lowest practical

seuting of the Cuiput Control. Kecp this con-

trol adjusted o receive only one charscrer pre-

dominstely. The lower the mignal level, the

betier the reception.

4. SIMULTANEQUS RECEPTION OF
MAVIGATION AND COMMUNICATION

EQUIFMENT.

(1) GF-12/RU17 COMMUMNICATION EQUIP-
MENT AND ZB-3 NAVIGATION EQUIPMENT —
With this installation simulaoeow mepton b oot
poasible.

{7) AN/ARC4 COMMUNICATION

EQUIPMENT AND AN/ARR-2

MAVIGATION EQUIPMENT.
fa) Ser the On-Off swich on Communicstion
centrol unit vo Ow,
{h) Turn the Imcresse-Chadpd conorol clodowise
to stmin desired recepdion.
fr) Set the P-G, Bosk, P-F switch on Communi-
patdon Cootrol unit 1o Berb.

(3) AN/ARC1 COMMUNICATION EQUIP-

RESTRICTED
AM O1-190FB-1

MENT AMD AN/ARE-Zz NAVIGATIOMN EQUIP-
MENT.—This installation provides simulmneous recep-
toa st all dmes when Navigation Equipment is in
operaton.

¢ PRE-FLIGHT RADIO TEST.

{1) On entering the cockpit, plag the head-set into
the disconnect jack on the phone extension cord.

{2) Check w see that the microphone end head-see
plogs are fully engaged in the jauck box. If the use od
&0 DXYRED muask is in':i:ipiltﬂ.. eonnect the madk micro-
phooe plug to the throttle microphone recepracle.

{3} Turn the batrery reitch to Oiw,

{4) Test the VHF Communicstion Receiver by
checking operation in all chanoels to be used.

This tesr s subject o Incal limitations regard-

ing Radio silence.

{%) Test the Navigation Equipment or Rangr Re-
eeiver, depending upon the mission msigned.

{6) When inmallations permit, ser conirols for
simultaneous reception of Communication and MNaviga-
tion Equipment.

{7) Select the desired transmirting channel and,
if securiry instructions permir, make & test transmission
with the base smrion and any other plane scheduled to
game flight or mizsion.
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1. GENERAL DISCUSSION.

When operating in any locality where any extreme
hot or cold weather conditions exist, or in desert or dry
regions where there is an excessive amount of dust and
sand in the wir, certain precautions or addidonal oper
AtOAS ATE HECESSAry 1o maintsin normal and safe
wion of this sirplane. In extreme cold weather, precau-
tions must be tken (o prevent the formation of ice on
ceruain parts of the sirplans rendering Sight imposaible,
just &3 in extreme hot weather steps must be taken to
prevent overheating of the engine. The steps necesiary
for the operation of this sirplane under these eondidons
wre et farth in thit secrion,

L ARCTIC ANMD COLD WEATHER
CPERATION.

& WINDSHIELD DEFROSTER.~<To defrost rhe
windshield of chiz airplane, pull out the T handle con-
tral locared above the left rodder pedal just formard of
and helow the instrument panel. This introduces heated
sir into the space berween the double windshield thus
removing and preventing any formation of frost on the
windshaeld.

b. OIL DILUTIONMN,

{1y If temperatures below —35*C (23°F) are fore-
gast for the pil'iﬂd just pﬂll:u.' to the next up:ne-d CpEEa-
tion, the lubricariog oil should be dilured immedistely
hefore stopping the engine.  (See Section II, Par. 208)

¢ PITOT TUBE HEATER—The pitot tube &5 fur-
mshed with an electnic heater which is conerolled b_q.' a2
switch on the palots digrribsarinn I'i.lflf] When i.:i.-.a Boir-
divions are encounered the piror mbe swicch should be
curned O 1o prevent ice formation on or insde the
pitos tube resulting in erroneous ainpeed indications.

d. ELECTRIC GUN HEATERS—When optration
of the guns i3 enticpated under icing conditions, the
pilot should make sure that the gun heater is plugged
in atf the inboard gun compartment in each wing before
wking off. When plugged in the gun heaters are con-
nected directly to the generaof and are On whenever
the engine & running. Therefore, the pilot has po coo-
trol of che gun heaters from the cockpir.

3. DESERT ANMD EXTREME DRY AMD DUSTY
CLIMATE OPERATION.

When operating under exeremely dry and dusry con.
ditions, the Fll!-ﬂ'l ithould zer the carburetor alrernare air
control for alternate ait during landing, mke-off,
all ground operations and during Bight at altirudes
where there is an aboormal amount of dust and and in
the sir. The altemate air duct of this airplane is pro-
vided with a fileer thar will remove all dus: parncles
before entering the carburetor and engine where sand
and dust would cause damage. The loss of ram
which will sccompany the shift from direct wo alvermane
air supply will resule in & drop in manifold pressure,
but can l]“:ﬁ b rnnq_:r:rull-r\d for |:|:|.' an increased
throttle npeni-us ExCEpt when full throtile = I|IEHI:|J-'

being vaed

4. TROPIC AND EXTREME HOT WEATHER
OPERATION.

When operating under extreme hot weather condi-
tions the engine will have s greacer tendency 1o overhear
especially during all ground and low alticude operation.
The pilm‘.. therefore, muer pay more SCEHLon oo the
engine cylinder head tempersture and compensate for
any overheating with the mixrure and cow] flap control
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APPENDIX |

Operating Charts, Tables,

Curves and Diagrams

Appendix | of this publication shall not be carried in aircraft on combat
missions or when there is a reasonoble chance of it falling Into the
hands of the snemy.
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Figurse #1—Psrionnel Protechion Agairsf Gunfire
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ﬁ PROTECTION AQAIMAT .80 CALINER GUNF|Rr

E PROTECTION AGA(NST B0 CALIDER GUNFIRE

\ i
| ADDITIONAL PROTECT IOM AGA IRST .50 CALIBDER

GUEFIRE ON LATER WOBELS |MCORPORAT (M3 THE
BELOCATEID aNe WLOLS |GNED ARHOR FLATE

Appendix | of this publication sholl not be corried in aircraft on combot missions or when thare i1 recsonoble
chones of It falllng Inte the hends of ihe snamy,
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