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DESCRIPTION

1. GE.ERAL.- The Horthrop Xi-35 heavy oon-
bardnent alirplane, serial nunber 1AR42-13803,
is a flying wing of the pusher type, power-
ed by four R~-4360 turbosupercharged engines;
each driving an eight-bladed, dual rotating,
reversible pitch propeller. It has a wing
span of 172 feet, an overall length of 52
feet, and an overall height of 20 feet. The
welght empty is approximately 84,000 pounds
and the maximum gross weight i3 aprroximate~
ly 140,000 pounds. This airplane has not
been equipped with armament but durmy fair-
ings have bLee:. Ilnstalled to simulate ;un tur-
rets and sighting stations. Elght bomb bays
are Ilncorporated in the wings. The crew na-
celle 1s located at the center of the wing
and provlsions have been made toc accomodate

8 crew of six; pllot, copilot, flight englin-
eer, navigator, radio operstor, and bombar-
dier., (See filgure 2.)

2, FLICLT COLTRAOLS.,- Conventional control
wheels a..d colurins are provided for the

pllot and copilot. The rudder pedals are
somewhat unconventional in operation inas-
nuch as they operate independently of one
another, Due to the elevons and rudders
belng power opersted, only friction loads

are placed on the control systens, therefore,
mechanical loads have been imposed on the con-
trol systems to lend "feel" to elevon and
rudder operation. A control force bellows is
connected to the pllot's control column, and
spring asserblies are attached te the control
wheel mechanisms and to the copllot's rudder
pedals to add "feel" to these controls., The
spring assemblies, attaclied to the rudder
pedals, are used to prelcad the pedals and
are also connected to the rudder trinm control
for rudder trim. See figure 3. for identi-
ficatlion of the control surfaces.

5. ELEVONS. (See fijure 3.)- These surfaces
are normally actuated by hydrsulic pressure,
but, in case of a hydraulic fatlure they may
be operated elcctrically. The elevons func-
tion as both elevators and ailerons. Fore

Section I
Paragraphs 1l-¢

and aft moverient of the column moves both el-
evons together as a conventional elevator and
turning the control wheel moves the elevons
in opposite directiors, in a manner similar

to conventional ailsrons. Operatlon of the
control colurn and wheel may be nade individ-
ually or in combination as {llustrated in fig-
ure 4., Simultaneous noverment of the control
column and wheel produces a combined elevator
ard aileron action.

4, ELEVON TI'ERGENC. COUTHROLS.- Either one of
two switches, one cn the pilot's control wheel
and one on the pedestal (see 1, figure 7.) be-
tween the pllot and copllot, will engage the
emergency electrical control system. The swit
on the pllot's control wheel is used for a mon
entary check of the system or for quick en-
gagerient during flight. The "ON" position of
the pedestal switch will engage the system for
continued use, When the system ls engaged,
the normal hydraulic pressure is by-passed,
The emergency system is operated from power
produced by the A.P. units, and in the event
of a fallure of both A.P. units, the emergency
system will automatically switch over to the
alrplane battery where it will operate for

‘approximately 30 minutes before complete fail-

ure. Should this system be engaged while in
flight it must be left "ON," no attempt should

be made to return to the normal system., The

energency system has sufficient power to com-
pletely control the airplane at alrspeeds be-
low 200 mph (IAS).

5. R.LCRGENCY ELEVON LOAD LIMIT LIGHTS.- Two
load limit lights are installed on the pllot'y
pedestal., These lights indicate that the
energency system has reached lts load limit
and the airplane should be retrimmed to re-
lieve the loads imposed.

6. RUDDERS, (See flpure 4.)- A hydraulically-
actuated, double split-flap type rudder is
attached to each trim flap. The rudders nove
with the trim flaps when the trim flaps are
used to trim the airrlane but they operate in-
dependently of the flaps for directional con-

COWPILAVEIN L I-1
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PILOT'S STATION

Flaure 2,

trol of the airglane. Pressure on one rudder
pedal causes 1ts corresponding rudder to open,
i1ts surfaces deflecting above and below the
trim flap surface, The rudder pedals are not
interconnected, therefore, simultaneous riove-
ment of the pedals will open both rudders,

and they will also operate when the pedals

are used to apply the brakes.

7. RHRUDDER TRI¥ CO!ITROL.- A rudder trim con-
trol knob is located on the pedestal to the
right of the pilot. (See 25, figure 6.)
Moverment of the knob to the left or right,
moves the corresponding rudder pedal out of
the neutral position so that the rudder oper-
ated by that pedal 1s opened the ariount se-
lected to maintain the flight attitude of the
alrplane., The rudder trim control must be
kept in the neutral position for landing and
take~off., The reason for keeping the trim con-
trol in neutral, particularly for landing, is
that 1t moves one of the rudder pedals out of
neutral so that if a brake control switch were
actuated, hydraulic pressure would be released
to the brake controlled by that pedal,

TRIM FIAPS, (See figure 3.)- The trim flaps
are used for elther alleron or elevator trim.
The trim flaps are electrically actuated and
controlled by an eight-position switch locate-
ed on the pedestal between the pilot and co-
pilot. (See figure 5.) Two trim flap posit-
ion Lndicators are installed on the pedestal
imnediately forward of the control switch.

One indicator shows the amount cof alleron

i

Crew Statlions

trim and the other the amount of slevator
trim being used,

9. IAIDING FLAPS. (See figure 3.)- Electric-
ally operated landing flaps are used on this
airplane, A control switch 1s located on the
pedestal within reach of either the eilot or
copilot., The switch has "UP," "OFF," and
"DOWN" positions., By moving the switch to
the "OFF" position the landing flaps may be
held in any desired position. The landing
flaps are used for landing only. They lower
the stall speed only slightly, but they will
appreclable steepen the glide path of the
alrplane and decrease the angle of attack,
thus allowing improved visibility., The land-
ing flaps may be lowered to 50°, however,
they should not be lowered over 30° on this
airplane.

10, LAIDINLG FIAP EMLCRGENCY COITROL.- Nor-
nally two electric motors drive the landing
flaps and elther motor is capable of opera-
ting the flaps in an emergency. The two
notors operate through a differential gear
assembly, and should one motor fall, it is
necessary for the motor brake to be applied
on the inoperative motor before the other
rotor can drive the flaps, To aet the motor
brake on the inoperative rotor its electric
power mugt be cut. This 1s accomplished by
tlie use of switches~that are located on the
flap power unit. The flap power unit s in-
stalled in the top of the crew nacelle aft
of the rear spar bulkhead. A reset handle

[-2 LUNPTETTTTAL



{s also located on the power unit which 1is
used to re-engage the power unit in case an
electrical limit switch falla and the
mechanical stop is engaged. A red light on
the power unit lndicates overtravel of the
flaps, in which event, the motors must be re-
versed and then engaged using the reset
handle.

11, WING SIOT DOORS. (See figurs 3.)- An
upper and lower door control the flow of alir
through the slot in each outer wing. The
doors are electrically controlled and hydrau-
lically actuated. A three-position switch,
located on the control pedestal, allows the

1lot mamial or automatic control of the doors.

See 17, figure 7). Autamatic control of the
doors i3 accomplished through the use of pres-
sure switches which measure the alr pressures
on the upper and lower wing surfaces, opening
or closing the doors at pre-determined 1lift
coefficlents, Since Lt 1s desirable to have
the slot doors open during take-off and land-
ing, a landing gear operated switch has been
inatalled which opens the doors when the land-
ing gear is down. Indicator lights for the -
"DOORS OFEN" position are located on the inw
strument panel.- In case of_ an electrical or
hydraulic failure, the doors will assume the
full open position. If one set of doors
should be held open or closed due to a mechan-
ical fallure, the pilot may place the doors
in the other wing in the same position by
Elacing the control switch in the MOPEN" or

CLOSED" position as neceasary,

12, AUTOMATIC PILOT.- Provisions have been
made for the installation of an all-electric
autopllot and formation stick, however, this
egui;ment has not been installed in the air-
plane.

13, LAIDING GEAR.- The tricycle landing gear
and the landing gear falring doors are actuat-
ed by electric motors. Dual wheels, each
equipped with a disc brake, are used on each
main gear and a single steerable wheel i3 used
on the nose gear, Normal retraction %ime for
the landing gear is approximately 57 seconds
and the normal extension time is approximat-
ely 55 secords.
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14, LANDING GEAR NORMAL CONTROLS. (See 22,
figure 6.)- The landing gear control handle,
located on the pedestal, is safetied 1in the
"DOWN" position by an automatic device when-
ever the airplans is resting on the landing
gear. In addition to the "DOWN" position
safety, a "trigrer” lock, attached to the
side of the control handle, must be raised
before the hardle can be moved.

15. IANDING GEAR EMERGENCY CONTROLS.- An
energency mechanical system 1s provided to
lower the landing gear in the event of an
electrical fallure., The emergency release
control 1s located on the side of the turret
structure adjacent to the passageway into the
forward cabin. (See figure 8,) The emer-
gency system unlocks the landing gear falring
doors, releases the uplocks, and disengages
the clutches of the landing gear actuators
which allows the gears to fall of their own
weight to a point where air-cil bungees will
force them into the down-locks. dp s

16. LANDING GEAR INDICATCR LICHTS. (See Fig-
ure 9,)- Indicator lights, situated on the
pilot's and copilot's instrument panel, in-
dicate the up and locked, down ard locked, or
the unsafe condition of the gears. The red
light 1s on when the gears are moving, or not
in the locks. The green light 1s on when the
gears are down and locked., Both lights are
off when the gear is up and lqgkeg, L

[ [
17, IANDING GEaR WaRNING HORNS.- Two warning
horna are installed in the cabin which oper-
ate when the throttles are retarded below
cruising rpm and all three gears are not down
and locked, Provision ls made for turning
off the horna by pressing the button located
on the switch assembly that is installed just
arft of the pilot's throttles. "To re-engage
the warning horns, the throttles must all be
advanced above the crulsing position,

18, NOSE WHEEL STE=RING CONTROLS. - The nose
wheel i3 free swiveling or 1t may be steered
through an arc of 98 degrees. Nose wheel
steering ls accomplished by squeezing the
trigger on the parking arake handle and then
turning the handle to the left or right,

RUDDER

TRIM FLAP

ELEVON
LANDING FLAP

”/4,
,,,,,,,,,,,,,

I,
4
7

i
7#/2?2

7

TR

==
N

WING SLOT A WING SLOT
:
]
:
OUTER WING ! QUTER WING
]
[ ]
CENTER WING CENTER WING
' CREW NAGELLE
Figure 3., Airplane Plan View
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Initial movement of the trigper actuates a
switch which releases hydraulic pressure to
the steering unit on the nose gear, and at
the same time, this switch allows the pilet
to operate the brakes, Final movement of
the trigger releases the handle when it igs
pulled out for the parking brakes. (See 5,
figure 6.)

19. BRAKE CONTROLS. (See flgure 10.)- Power

brake valves, connected to the rudder pedal

torque tubes, are acperated by normal movement

of the rudder pedals. A solenoid valve in the

pressure line leading to the brake valves pre-

vents the application of the brakes when the

rudders are operated. Three switches, any

one of which operates the solenold, are pro-

‘ vided; one switch 1s actuated by the trigger

w. on the parking brake and steering control

S handle, and one on the rim of each control
wheel. To secure braking action, one of the
three switches must be preggsed and held while
the rudder pedals are depressed. The rudders
are operated each timeg the hrakes are applied.

NOSE UP

-

B o - .
20. EMERGENCY BRAKE CONTROLS.- An emergency
air brake sv~stem is incorporated in the air-
plane. (See flgure 10.) The alr brake con-
trol levers are located overhead between the
pilot and copilot. (See’figure 11,) Differ-
ential and metered pressure i3 obtained with
the use of the two levers. Metered pressure
propaortions braking action to the movenent
of the two control levers. The air storage
bottle contalns sufficlent alr for four com-
plete actuations of the brakes.

2l. PARKING BRAKE CONTROL. (See 5, figure 6.)
The brakes are set for parking by pulling the
NOSE STEERING-PARKING 3RAKE control handle

out, The parking brakes may be released by
squeezing the trigger on the control handle

and then allowing the handle to move to its
full forward position. When the hydraullc
systen is up to 1ts normal operating pressure
1t i3 sufficient to hold the breskes for approx-
imately 12 hours.

22, HYDRAULIC SYSTEMS.- Two separate and in-
dependent hydraulic systems are used on this
airplane. One hydraulic system 13 used to
operate the primary flight surfaces and the
other system is used to operate the steer-

able nose wheel and the maln gear brakes,

There are no manual controls for either system,
operation is entirely automatic,

LEFT WING
DOWN

, ¥ ¢85, HYDRAULIC POWER BOOST SYSTEM. (See figure
+ 12,)-"The hydraulic power boost system is used
T to operate the elevons, rudders, amd wing slot
k& doors., It 1s comprised of four complete systems,
¥ interconnected in such a manner that the flight
control surfaces can he operated to control
the airplane even with three engines dead.
LEFT RUDDER Four hydraullc pressure gages, one for each
OPEN of the four systems, are located to the engin-
eer's left below the instrument panel. Oper-
ating pressure of this system 1s 2000 psi,

24, HYDRAULIC NOSE WHEEL STEERING AND BRAKE

SYSTEM. (See figure 10,)~- Two electric motor-
RUDDER ACTION driven hydraulic pumps supply 3000 psi hydrau-
lic pressure for the operation of the nose

Fligure 4, Elevator and Rudder action wheel steering unit and the brakes. An accum-

I-4 COIlRIDENFIAL
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ulator pressurs gage Ls visible from the bomb-
ardler's atatlon, the gage being located in
front of the pllot's and copilot's instru-
ment panel, A hydraullc pressure gage for
this system 13 located below the engineer's
instrunent panel. This system operates only
when the landing gear 13 extended.

25. ELECTRICAL SYSTEMS. (See flgures 13 and
14.)-"The primary electric power used on this
alrplane 13 208v a-c, 3 phase, 400 cycles. 28v
d-c current 1s used to operate relay controls,
lnstriments, and some control motors. The
airplane {3 equipped with two auxlliary power
units, hereafter rsferred to as A.P.U. which
supply a-¢ power, and two motor-generuators
furnlsh d-c current. An A.P.U, control panel
‘ls locaced)at the englneer's station. (See
figure 15.) . . i
%m/,f“ apad.. L s !

me T Ta

/ ;414-1, ?_l..' f!s-r
———— )

frparallel operation.

Trim Flap Controls

Flzure S.

26, AUXILIARY POYER UNITS.- One A,P.U. i3 in-
stalled -in number 3 bomb bay and one ln number
6 bomb bay., The controls are located on the
AP, U. control panel, as shown in flgure 15.
Conventional starting, priming, and magneto
switches are provided for the units, and two
green lgnition lights are located adjacent to
the magneto switches which indicate that the
magnetos are in proper operating order when
the magneto switches are closed, A dual type
englne tachometer 13 located at the center of
the control panel.

27, A.P.U, FREQUENCY AID VOLTLIRTER SWITCH
AND VOLTAGE SWITCIES. (See flgure 15.)- The
frequency and voltmeter swltch, having a cen-
ter Eosition of off and extremes of "RH" and
"LI," i3 used to select the A.P.U. desired
for a frequency and voltage output reading.
When this switch 1s held to one extreme the
current frequency and voltage for that A.P.U.
1s shown on the CYCLE and AC VOLT indlcators.
Current frequency can then be ad justed by
regulating the SPEED CONTROL switch until the
correct frequency 1s indicated on the CYCLE
indicator and the voltage may be adjusted by
observing the AC VOLT indicator and regulating
the VOLTAGE switch.

28, A.P.U. SPEED CONTROL SWITCHES. (See fig-
ure 15.)- “ngine speeds of the A.P.U.'s are
controlled hy the SPEED CONTROL switches,
The switches are spring-loaded to the center
posltions and rmust be held to "IDIZ SPEED"

,m"?f . L
or "FULL $PEED" paositions to change engine /
speeds When the desired angine speed is ,
reached the switches are then released and
the engines will maintaln the selected speed.
Indicator lights next to each switch indicats
the idle or full speed operation of the urnits
Each control clrcuit is protected by a fuse
that 1s located next to the control switch.

ot Ia&

/
29, A.P.U. LOW OIL TEMPERAT!IRE INDICATOR
LIGHT. ee figure )= red indicator ligh
Ta Iocated next to each SPEED CONTROL switch.
The 1i1ght indicates low oll temperature and
the unit must be operated in "IDIE SPEED" unt-
the 1light goes out. 7 4l :
£ RAA

’

30. A.P.U. PARALLELING LI A PARALLELIN
SWITC « (See figure 18.)« the lleling
ITghts Indicate when glip frequency occurs fo:
the purpose of paralleltng thHe two units, The
two paralleling switches engage the units in
The switch located betwe:s
the EXCITER FIELD switches i3 placed on ™"PARA:
for the operation of both units and on "NON
PARALLEL" for single operation.

31, A.P,J., REIFASE SWITCHES. (See figure 15.)
An A.P.Unlt may be removed from the "ﬁlne" by
moving the appropriate release awitch to the
"RELEASE" position, and the switch between the
EXCITER FIZID switches to "NON PARALLEL" po-
sition.

32, A.P.U. EXTERNAL POWER REIAY SWITCH. (See
figare 15.)- This switch 13 used to actuate " :
a relay which connects ground power into the
airplane circuit. The switch is nommally
kept in the "OFF" position, LA

33, A.P.U. RING BUS EXTERNAL POWER CIRCUIT ~
BREAKER. (See flgure 15.)]- Thls circult break-
or protects the d-c circult for the external -
power relay circuit. The circuit breaker is

normally "ON" and in the event of an overload
of the circuit the breaker will turn off. It
3an be reset by moving the toggle to the "ON"

position,

34. A.P.U. RING BUS RELAY SWITCHES. (See fig-
ure 15.7- These switches turn on the ring bus
relays which dlstribute power to the entire

3 phase a-c system. The awitches are normally
left in the "ON" postitions. =, ., ./ .. .7.°

{ ~——

35, A.P.U. AC AMPERE INDICATOR. (See figure
15.)- An a-c ampere indicator is provided for
each unit to indlcate the anperes being used.

36, A.P.U, KN OR KVAR IMDICATORS. (See figure
15.)-"These indicators show the kilovolt am-
peres belng used. Each power unit is rsted
at 36,5 KVAR. .

el R
37, MOTOR GENLCRATORS.- Power for all direct
current uses is supplied by two motor-gener- .
ator convertqr-umits. . The units may be oper- .
ated elther singularly or in parsllei-by the
use of the two-separate control switches lo-
cated on the A.P.U. control panél (See figure
15.). A d-c ampere !ndlcator is situated
above each switch. A voltage regulator {n-
corporated in each unit automatically regu-
lates voltages.

COWPTDENTI4L 1-5
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I PILOT'S SEAT
2. PILOTS OXYGEN REGULATOR

3. PILOT'S FILTER SWITCH BOX

[ 4. NOSE WHEEL STEERING AND BRAKE INSTRUCTIONS I6.
5. NOSE WHEEL STEERING AND BRAKE CONTROL HANDLE 7
18. CO-PILOT'S CONTROL COLUMN

6. PILOTS INSTRUMENT LIGHTS . .18
.7 EMERGENCY AIR BRAKE LEVERS = 19,
8. PILOT'S OXYGEN INSTRUMENTS 20
9. PILOT'S CONTROL COLUMN 21
10. CO-PILOT'S OXYGEN REGULATOR 22,
il. THROTTLES 23
12. CO-PILOTS OXYGEN INSTRUMENTS 24

PILOT'S INSTRUMENT PANEL

. PILOT'S CONTROL PEDESTAL SWITCH PANEL
. COMMAND RADIO CONTROLS

CO-PILOT'S RADIO JACK BOX
CO-PILOT'S FILTER SWITCH BOX

MAGNETIC COMPASS

. CO-PILOT'S RUDDER PEDALS
. RECOGNITION LIGHT KEYING SWITCHES

LANDING GEAR CONTROL

. LANDING FLAP CONTROL SWITCH

CO-PILOT'S SEAT

25. RUDDER TRIM CONTROL

Fi,ure 6. Pllots'

SUARPIDENTIAL
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. EMERGENCY ELEVON CONTROL SWITCH 10. TRIM FLAP POSITION INDICATORS

2. WING SLOT DOOR INDICATOR LIGHTS Il. TRIM FLAP CONTROL SWITCH

3. LANDING GEAR INDICATOR LIGHTS 12. COMMAND RADIO RECEIVER CONTROLS

4. EMERGENCY ALARM BELL SWITCH 13. ENGINEER'S PROPELLER DISCONNECT SWITCH

S LANDING LIGHT CONTROL SWITCHES 14. PILOT'S MASTER PROPELLER CONTROL

6. FORMATION LIGHT SWITCH (not in use) IS. PROPELLER REVERSING SWITCHES

T POSITION LIGHT SWITCHES 16. EMERGENCY BATTERY AND IGNITION SHUT-OFF
8, CO-PILOT'S CONTROL COLUMN I7 WING SLOT DOOR CONTROL SWITCH

9. PROPELLER FEATHERING CONTROL BUTTONS 18. PILOT'S TURBO CONTROL

19. "PUSH" TYPE CIRCUIT BREAKERS

Flgure 7, Pillots' Control Pedestal Switch Pancl

CONFIDENTTAL 1-7
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00 NOT OPERATE THE
EMERGENCY RELEASE
ABOVE 140 MPH (}1AS)

-5 COMPLETE 90°MOVEMENTS OF HANDL
REQUIRED TO UNLOCK GEAR

¥

Flgure 8, Emergency Landing Gear Control
38. EXTERKAL PCVER RECEPTACLES.- A-c and d-c
exterral power recertacles are located in the
lower wing skin, Immedlately forward of num-
ber four bomb bay. A hinged cover, secured

by two fasteners, protects the receptacles,
39. BATTERY.- A 24 volt, 17 ampere hour stor-

age battery ls located in the nose wheel well.
In normal operation the battery is connected
to the d-c power system which permlits the
motor-generators to charge the battery, or 1if
the motor-generators are not operating, the
battery will supply current for limited oper=-
atlon of d-c equimment. The battery control
switch 13 located on the engineer's upper
electrical panel. -~-The switch should be "oN"
during operation of the alrplane but must Ye
turned "OFF" when the airplane qr its equip- |/
ment i3 not in use. ' ' -

40. CIRCUIT BREAKERS AND LIMITERS.- Switch
and reset type clrcult breakers are located
on the pilot's control pedestal (See 19, fig-
ure 7.) and switch type elrcult breakers are
ldentified on the engineer's control panels,
Limiters (fuses) are installed in a-c and
gome d-c¢ circuits, Limiters accessible in
flight are located as follows: A-c liniters-
aft side of the rear spar bulkhead, a-c and
d-c¢ limiters- in back of englineer's instru-
nent panelf d-¢ limitersa- on cabin wall to
bombardier's right, and a-¢ limiters- in

~
\

)

o

=

I-8

[

~~air that has

the wing.
*»7 AWLLCHes on the pilot's pedestal,
-~

“ing edge of the outer wings.

CONPEIRBWEFAL"
Report No, HB-18

nose of airplane forward of the co-pilot,

41, LIZHTS.
8. CABIN DOLE LIGHTS. - Three dome lights

are located in the forward ecabin and two in
the aft cabin. An "ON-QFF" switch is pro-

vided on each light panel,

b, FPLOURESCENT INSTRUMENT LIGI[?S.- Thers
are two of these lights for the pilot, one
for the co-pilot, one for the navigator, and
four for the enqineer. A knob on the back of
each light has "OFF-DIX-BRIGHT" positions.

¢. FLOURESCZNT MAP LIGHTS. - There are
three of these lights in the alrplane: one
for the pilot, co-pilot, and navigator., A
knob {s located on the side of each light for
focusing and an "ON-OFF" dimming rheostat is
on the top of each light.

d. EXTENSION TROUBLE LaliPS.- One trouble
lanp i3 provided for the engineer, one for
the radio operator and one for the co-pllot,
An "ON-OFF" switch 1s located on the ligt
panel., The end of each light may be adjusted
for spot or focussed light.

‘2z @« IANDING LIGHTS.- Two retractable landing
“lights are installed in the lower surface of
The lights are controlled by two
One switch
controI¥ the extension and retraction of both

ﬁ\lights and the other their 1llumination.
I

"_:I

"E f.

1

POSITION LIGHTS.=- Two three-position
awitches operate the position lighta. One
switch controls the wing lights and the other

\ the tail lignt.
~

g+ RECOGNITION AMD FORL.ATICN LIGIT SWITCHES.-
These awitches have been lnstalled on the pllot's
pedestal but are inoperative,

42, PITOT TUBE AND CONTROL BELLOWS HEATING.-
Both pitot tube heads and the control bellows
for the flight controls, see paragraph 2, are

heated electrically. A single switch on the
engineer's lower electrical panel controls
the heaters, (See¢’flgure 16.)

——— .

!43. WING ANTI-ICING.- A single switch on the
{engineer's lower electrical panel controls

ithe antl-icing of both outer wings. When

the switch 1s turned "ON" a portion of the hot
passed through the outboard englnes
-heat exchangers 1s diverted through the lead-

: Openings in the

. lower wing skiln of each outer wing provide

:for the discharge of the alr after it has pass~
ed through the leading edge of the wings,

44. LAIN FUEL SISTEM. (See figure 19.)- an
independent fuel system ts provided for each
engine, however, the four nmain fuel tanks and
engines are connected to a corzion manifold
line. The manifold line pernits the operation
of any engine with fuel fran any tank. Cross-
feed valves inatalled in the manifold 1llne
control the flow of fuel across the airplane.

COWPIDENLIAL
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a, TANK CAPACITIES:

Section I
Paragraphs 44-4§

i. FUEL LEVEL INDICATORS.- Two dual {ndi-
cating type fuel level indicators are located

9 US {1031.68 Imp. llons. ©oa the engineer's instrument panel. One in-
;’:ﬁ gﬁggﬁﬁd 11231 us 21000,04 mg,g gllong, dicator 1a used for both outboard fuel tanks
Right Inboard 1321 US (1099.96 Imp.; gallona. and the other indicator 13 used for both in-
Right OCutboard 1239 US (1031.68 Imp.) gallons, board tanks. (See figure 18.)
TOTAL 5000 US (4163.36 Imp.) gallons,
b. FUEL TRAPPAGE:
Degree Degree Degree of Degree of Fuel Gal.
of Dive of Climb IH Bank RH Bank Trapped
Each outboard
fuel tank. 20 404
15 306
10 208
20 17
15 12
& *y
20
20 13%
Each inboard
fuel tank. 20 145
15 93
10 16
20 14
15 9
10 4k
20 110
20 7
c. FUEL VAPOR RETURN.- Each carburetor re=- J. EMERGENCY FUEL SHUT-QFF CONTROLS. (See

turns vapor to 1ts main fuel tank at & maximum
rate of 10 gallons per hour,

d. MAIN ENGINE VALVES.- Fuel is directed
to the engines through a series of motor=-con-
trolled valves which ars operated bz the MAIN
ENGINE VALVE switches, (See figure 16.) The
"PANK # _ ONIY®™ position connects an engine
to its main tank only. "TANK AND MANIFOLD"
poaltion connects the tank and 1ts engine to
the manifold line. ™MANIFOLD ONLY" position
of a switch connects its respective engine to
the manifold and shuts off its mailn tank.

e. MAIN TANK PUKP SWITCHES.- These switches
located on the englineer's lower electrical
panel (See filgure 16) have "ON" and "OFF" po-
sitiona to control the single speed tank pumps.

f. AUXILIARY AND AUXILIARY BOMB BAY TANK
SWITCHES.~ These switches are inoperative on
this airplans.

gs CROSS FEED VALVE SKITCH., (See figure
16,)- This switch, having "OPEN" and "CLOSE"
positions, controls valves in the manifold
line. When the awltch 1s in the "OPEN" posi-
tion, fuel is allowed to flow through the
manifold line, so that an engine or engines
may be operated with fuel supplied by a tank
on the opposite side of the airplane.

h.
dicators of the dual indicating type are lo-
cated on the engineer's instrument panel, :
(See figure 18, . ‘

conpinan

/ 'direction and in the other position the di-
FUEL FLOW INDICATOR.- Two fuel flow in-

figure 20.)- Emergency shut-off controls are
located overhead between the engineer and
radio operator, Four handles, one for each
engine, are operated by pulling them down as
far as posaible. The handles operate manual
control valves and the valves are open when
the handles are up. 01l shut-off controls ars
located adjacent to the fuel handles and when
they are pulled, the fuel controls are also
actuated. -

45, )

¢t

>

A.P.U. PUEL SYSTEM. (See figure 21,)- !

Each A.P.U. 1s supplied with fuel from a e
42,5 US gallon fuel tank. Both tanks are in-
stalled in llo, 5 bomb bay. A primer switch 1y
for each power unit 1s provided on the A.P.U,. .
control panel, There are no quantity gages
but a dip stick 1s located in the top of each

fuel tank for checking fuel level when the %
airplane 1s on the ground, Tt

46. ENGINE aAND TURBQ OIL SYSTEM.- An in-
dependent oil system 13 provided for each
engine and its two turbosuperchargers. (See
figure 22,) 011 may be transferred between

the two tanks on the same side of the airplane.

a, THANSFER SWITCHES.- Two oil transfer
switches are located on the engineer's lower
electrical control panel, (See fipgure 16,)
One switch is for the two left-hand tanics
and the other for the right-hand tanks',
position of a switch transafers ofl in one

One

rection of transfer 1s reversed,
b. OIL TEMPERATURE REGULATION.- 011 temper-

atures are automatically regulated. There ars
no manual controls,

I-9
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. BOMB RELEASE SIGNAL ujm//\
2. AIRSFEED INDICATOR .
3. TURN INDIGATOR @ @ D
4. FLIGHT INDICATOR o @
5 REMOTE COMPASS
INDICATOR
6. RADIO GOMPASS @ @@ O O
INDICATOR 718
7. MARKER BEACON @ @
8 AIRSPEED INDICATOR .

9. BANK AND TURN - T
INDICATOR .

10. RATE OF CLIMB 4. MANIFOLD PRESSURE GAGE 19. TURN INDICATOR
INDICATOR 15. MANIFOLD PRESSURE GAGE 20. FLIGHT INDICATOR

Il ALTIMETER 16. CLOCK 21. TACHOMETER

2. BANK AND TURN I7 GREEN LDG. GR. POSITION 22. TACHOMETER
INDICATOR LOCKED DOWN 23. ALTIMETER

I3. RATE OF CLIMB 18. RED LDG. GR. POSITION RE- - 24. FLAP POSITION INDICATOR
INDICATOR LEASED BUT NOT LOCKED .25 THERMOMETER

Ftrmire 9, Fllots' Instrinmcat tanel

I-10 - . COL ] i T L
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|. RESERVOIR 1. BRAKES SOLENOID VALVE 12.PRESSURE REGULATOR
2. AUXILIARY HYDRAULIC PUMP AND MOTOR I3.ENGINEER’S SYSTEM PRESSURE GAGE
3. CHECK VALVES 14. PRESSURE SWITCH
4, HYDRAULIC PUMP AND MOTOR 15. BRAKE VALVE
5. ACCUMULATOR 16. HAND BRAKE AND PARK BRAKE VALVE
6. ACCUMULATOR PRECHARGE GAGE 7. MAIN LANDING GEAR
T.RELIEF VALVE 8. SHUTTLE VALVE
8.NOSE STEERING SOLENOID SELECTOR VALVE 19.EMERGENCY AIR BOTTLE GAGE
9. STEERING DAMP UNIT 20 EMERGENCY BRAKE AIR BOTTLE
0. NOSE WHEEL 21. EMERGENCY AIR BRAKE CONTROL VALVj_

Flgure 10. HNose Wheel Steering and Brake System

¢, O0l1L EMERGENCY SHUT-OFF CONTROLS.- 01l cooler shutters have been secured in the open
emergency shut-off contrel handles are lo- position to prevent malfunction of the control:s
cated adjacent to the emergency fuel shut- until further study has heen made of the con-
:ﬁf han?les in 3hea§§p of the cabin between trols.

e engineer and r o operator. When these }
handles are pulled down, they also actuate 48. [FONER FIANT AJD CONTROLS.
the fuel shut-off handles. - (See figure 20.) 8. GENERAL.- The XB-35 alrplane 1is powered

by four radial 28-cylinder, Pratt and Whit-
47. PROPELIER GEaR BOX QIL SYSTEM.- Each ney Wasp Major Engines, models R-4360-~17 and
propeller gear box 1a provided with an ~21, Each engine 1s coupled to a remote
independent oll system. (See figure 23,) gear box assembly by an extension drive shaft,
011 temperature control switches are located An eight-bladed, dual rotating, reversible
on the engineer's lower eslectrical control pltch, full feathering, Hamilton Standard
panel, however, these switches are inoperative Super Hydromatic propeller i{s mounted on a
on this airplane. The propeller gear box oil dual shaft extending from each gear box.
g S

CONFIDRNTIAL I-11
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L
2
3

. EMERGENCY AIR BRAKE ZONTROL HANDLES

1 )

CO-PILOT'S DOME LIGHT
LANDING GEAR WARNING HORN CUT-OFF CONTROL

PILOT'S MAP AND INSTRMENT LIGHTS
CO-PILOT'S MAP AND INSTRUMENT LIGHTS

Flgure 11.

b. TEROTTLE CONTROLS. (See 11, flfure 6 and
12, filgure 24.)- One set of throttle controls
13 suspended from the top of the cabin hetween
the pilot and co-pilot and another set 1is
mounted in a quadrant on the englne=r's table,
Both sets of controls are mechanically inter-
connected so that either the pilots or the
engineer can gontggl throttle settings.

P - ol

¢’ THROTTIE BRAKE.- A throttle brake 1is
located at the left side of the engineer's
throttle quadrant. Moving the control in one
direction or the other increases or decreases
the friction on the throttle levers.

d. MNIXTURE CONTROLS.- One set of mlxturse
controlas 13 provided. The controls are mount-
ed in the quadrant with the thrsttle levers
on the engineer's table.

e. PROPCLLLER CONTRCLS. {See flgures 1&
and 25,)- » nuaster propeller control, englne~
er's dlaconnect switch, feathering controls,
and pltch reversing switches are located on
the pilot's pedestal. The pilot can cocntrol
the rpm settings of all four propellera with
the master control. The master propeller

control must be rioved to the "IIC.RH" or "DEC.

RPM" position until the desired rpm la reach-
ed. The engineer i3 provided with !ndividual
control; for each propeller conaistipng of; a

I-12

Emergency Brake Controls

propeller pitch control switch, pitch limit
licht, and a pitch incicetor. The englneer's
propeller pitch switches have mamentary po-
sitions for decrease and increase rmm and on
poslitions for constant speed and locked pitch.

f. TURBOSUPERCHARGER CONTROLS. (See 8
floure 24 and figure 26.)- The pilot and
engineer are furnished with dial-type turbo
boost selector controls which are mechanically
interconnected. In this manner all turbos are
synchronized to a single disl setting which
ray be selected by eilther the pllot or englne-
er. The turbo boost control box is located
under the englneer's table and indivigual
boost adjustments may be made by meang\of the
four knobs on the face of the box.. (fee 9,
figure 24.)} o, .~ = 7 oot T

g+ ZICINE TURBO SELECTOR SVWITCILS.- These
four switches are located on the englineer's
upper control panel., (See fipure 17.) In
the "PiRiLLEL" position all turbos operste and
in the "SINGIE" position one of each Eair of
turbos 1s rendered inoperative. The "SINGLE"
position is used to correct turbo pulsation
or collapse. Nomally the switches are kept
in the "PaRALLEL" positien.

h, CARDURETOR AIR CONTROL SWITCH.- A single
three-position switch, see figure 16, 13 used

CONSIDENTIAL
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Section I
Paragraph 46

I. VALVE (SERVOQ)

2 RUDDER CYLINDER

3 OIL FILTER

4 SLOT DOOR CYLINDER

5. FOUR WAY SOLENOID VALVE

€. SOLENOQID VALVES NORMALLY OPEN
7. SOLENQID VALVES NORMALLY CLOSED
8 RELIEF VALVE

9. CHECK VALVE

10 ELEVON CYLINDER

1 ). VARIABLE VOLUME PUMP
12. ASPIRATOR

13. GROQUND TEST COUPLING
|4 PRESSURE GAGES

1S GAGE LINE FUSE

6. PRESSURE SWITCH PRESSURE
I7. RESTRICTOR & FILTER RETURN
18. RESERVOIR PUMP SUPPLY NN

I19. AIR FILTER

e g‘\n— — ,—'—."\‘ 6 B
— 1= : c— ’o’ll ] (n)
= |[j Q. KRl —®
A T2
™ é-w-:\ O J
L ESr—& I e
l{l %) )
©» ®

Figure 12,

to select "PILTERED," "NORMAL" (ram), or "PRE-

HEAT" air for all engines.

1.
. switches, figure 16
ions, "WARMER" and
sition is off.

ACOOLER. ™

ENGINE FAN SWITCHES.- The englne fan
have two momentary posit-
The center po-
Two dual indicating fan speed
tachometers are located on the engineer's in-

Hydraullc Power Boost System

make a temperature cnange depends on the
amount of change necessary, Operating time
from one extreme to the other !{s approximat-
ely 34 seconds,

k. ENGINE TEMPERATURE SWITCHES.- Thess
switches were lnstalled for use with the
automatic position of the CYLINDER HEAD TEMPER-
ATURE switches, They are inoperative on this

strument panel. (See figure 18.) Holding a switches., They are inoperative on this air-
switch to the "WARMER" or "COOLER" position { plane, v ?

decreases or increases the fan speed re-

apectively. Approximately 6 seconds are re- 1. INTERCOQLER TEMPERATURE CONTROL SWITCHES.

quired to change the fan speed from one ex-

treme to the other.
Jo

wing.
cluding an "AUTONATIC" position.
MATIC" position 1s not used.
temperatures must be manuall;
holding the switches to the

The

CYLINDER HEAD TEMPERATURE CONTROL
SWITCHES.- These switches, figure 16, con-
trol the opening and closing of cooling :
flaps installed in the trailing edge of the—
The switches have three positions in-

Cylinder head

controlled by
WARMER" or
"COOLER" position momentarily and then re-
turning them to the center (off) position.
The length of time for holding a switch to

" These two switches, one controlling the inter-

. cooler temperature for the two left engines

:and the other the two right englnes, are lo-

~ cated on the engineer's lower control panel,
(See figure 16.? The switches have an "AUTO-
MATIC™ position, mamentary "OPEN" and "CLOSE"
posltions, and a center off position. Inter-
cooler temperature is manually controlled by
holding a switch to the "OFEN" or "CLOSE"
position for an estimated length of time
according to the amcunt of temperature change
desired and then returning the switch to the
center position., Operatling time from one
extreme to the other is approximately 38
seconds., ‘ .

AUTO-

CONPIDERTIAL , :
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SELECTOR VALVE MOTOR
1
/am TEMPERATURE
CONTROL VALVE MOTOR ——
:
L}

STA. STA.
695
ﬁﬁﬁ% o '/’/,///I~\\\~.‘
.‘
o o |
1885
WING

_PudTS PEDESTALﬁﬁ BOMBING STATIEN
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]
| -

NOSE’ WHEEL I

WELL D.C. PANEL =
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CONTROL MOTOR
ENGINE
NO. 2

IENGINEER
INB'D. SUPERCHARGER

-

/

ADIO OPERATOR'S]
JUNCTION 80X
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]

.

OUTH D. SUPERCHARGER it =
[ ey ‘—
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1
STA,
400
wING
Plgure 14, DU Power Distribution

m.
(See figure 17.)- These switches are used to
control the temperatures of the exhaus? gases
to the turbosuperchargers. Hoimally for ground
operations the switches are held to the "OPEN"
positlion to open the waste gates and in flight
they are placed on "AUTCHATIC." Xanual con-
trol 1s accomplished by holding the switches
to the "OPEN" or "CLOSE" position momentarily
and then returning the switches to the center
(off) position. The center position being
off, the waste gates will remain {n the po-~

CONPIDENIIAL

HEAT EXCHANGER WASTE GATE LIOTOR SWITCHES. ~ sition that they were in when the switches

were turned off. Operating time fraa one
extreme to the other 1s approximately 10 se-
conds.

n, OIL DILUTION SWITCiHLS.- These switches,
firure 17, have two posltions; "OFF" and
momentary "ON." 1In the "OL" position diluted
oil 1s diverted into the oil tank hoppers
rather than throughout the oll tanks. In the
"OFF" position engine oll is sutometically
diverted directly to the hopper as required
by the oll temperature,
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' aw‘g/‘_/

—

1 , -CROSSFEED LINE
' ! AND VALVES
=== “-MANIFOLD LINE
= TO FUEL PRESSURE GAGE

||

St

{4 INBOARD
‘ ! FUEL TANK
1
:L AIRPLANE ) .-
e . TO ENGINE—
: OIL INLET LINE

'I'O FUEL PR'ESSUR% -
’
/l/ - LEADING EoGE

VAPOR L.E.SPaR
RETURN LIN
CARBURETOR

[
[]

TO ENGINE
L INLET LINE -

[« Qe

Fleure 19.

0. PRIXER SWITCHES.- A primer switch,
apring loaded to the "OFF" position, 13 pro-
vided for each engine, (See figure 17.)

p+ IGNITION SWITCHES.- Individual ignition
switches with provisions for checking both the
left and right hand magnetos of each engine
are located on the engineer's upper control
panel. (See figure 17.) An emergency switch
1s installed on the pilot's pedestal that will
cut the Lgnition for all four engines when it
1s pulled out, (See figure 7.)

q. STARTER SWITCHES.- Switches for direct
cranking starters are located on the engine-~
er's upper control panel, figure 17. The
switches are spring loaded to the "OFF" po-
asition,

49, ENGINE SECTION FIRE EXTINGUISHER SYSTEM.
See figure «)= two shot™ carbon dloxide
fire extinguisher system is provided for the
control of fires occuring in the engine sec-
tlons, including the areass around the turbo-
superchargers and the propeller gear boxe=z,
The fire control panel (See 13, figure 24)
13 located 1lmmediately below the engineer's
instrument panel., Four indicator lights, a
fire zone selector awitch, and a double throw
diacharge switch are located on the panel,
A fire will 1lluminate a respective indicator
light to which the selector switch must be
turned to before using the discharge switch,
For a first fire the dlscharge switch must be

I-.20

~main

Kailn Fuel System

held up for six seconds and should a second
fire occur the switch must then be held in
the opposite direction. The dlacharge may
be directed to either the same zone as where
a first fire occurred or it can be directed
to another zone.

BLOVWER THROAT FIRE EXTINGUISHER.~- A
special fltting Is provided in the alrplane,
ariong the stowed items, to replace the con-
ventional nozzle on a 50# Co, fire extin-
gulsher bottle. The ground crew must attach
this fitting to an extlnguisher, ready for
use before starting the engines, The fitt~
ing attaches to connections (two in sach

ear wheel well) which lead directly to
the blower section of each engine. A sudden
rise in temperature, shown by the blower
throat temperature indicators, figure 18, in-
dicates a fire. The Cos charge may be re-
leased directly to the dffected blower section
by the ground crew.

50.

51l. AUXILIARY POWER UNIT FIRE EXTINGUISHER
SYSTEM.- A carbon dioxide fire ext inguishing
system 1s provided for each A.P,U. A double-
throw switch and two detector lights are in-
stalled on a panel beneath the.engineer's in-
atrument panel, (See 14, figure 24.) Hold-
ing the discharge switch in the direction of
the lighted lamp will release a Cog charge

to the affected unit,

CCMPIDBNFIAL
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Pigure 20, Cmergency Fuel and 0Ll Shut-Off Controls
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Section I
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A}

/ FUEL SUPPLY LINE
/VAPOR RETURN LINE

]
VAPOR RETURN| LINE
]

BOMB BAY ! ' IBOMB BAY | BOMB BAY
# 3 ' #5 #6 |
¥ _J__I\ =
| -/_ T - l

UEL TANKS | \
425 U.S. GALS. \
CAPACITY EACH!A-PP. UNIT

Pigure 21.
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OIL COOLER AIRPLANE

~OIL
DILUTION

[VENT LINE '

OIL TANK
ouTB'D

r_—-‘- ]
Oﬂ.TﬁNt;J:__J
= A=J

LEFT HAND SHOWN

Pigure 22, Englne 011 System S

52, HAND FIRE EXTINGUISHERS.- A hand-oper=-
ated carbon dioxide fire extinguisher is
clipped to the cabln wall at the radio oper-
ator’s station. (See Section IV, figure 2.)
A second extingulsher 1s located on the aft
side of the turret structure in the aft
cabin,

53, ChASH AXES,.- One crash ax is locaced at
the radlo operator's station, see Section Iv,
figure 2, and another is clipped to the art
side of the turret structure in the aft cabin,

54, FIRST AID KITS.- A first aid kit 1is
attached To the cabin wall at the radic
op?rator'a station. (See Section IV, figure

2.

§5. ALARM BELIS.~- There are three alarm
bells; one at the engineer's station, one at
the navigator's station, and one in the aftt
cabin, The alarm bell operating switch 1s
locuted on the pedestal adjacent to the co-
pilot, (See 4, figure 7.)

56. ESCAPE HATCHES. (See Section 1v,
figure 1.)

a. ASTRO DOME,.~ The astro dome at the
navigator's station may be used as a ground
escape hatch.

CHECK VALVE- THERMAL FLAP
OiL TANK CONTROL VALVE

THERMO VALVE

D

OlL COOLER
FLAPS

- IL GOOLER

GEAR BOX
VENT VALVE

Flrure 23. Propeller Gear 3ox Cil Syztem

0. MAIN EKTRANCE HATCH,~- The maln entranca
hatch may be released to provide escape dur-
ing flight,

¢. UPPER ESCAPE HATCH.- The upper escape
hatch, in the aft cabin, may be released for
ground escspe. Steps are provided on the
bulkhead below the hatch, Thts hatch 13 also
used for access to the tcp of the airplane
for servicing.

I-22 CONPICENTIAL
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Section I c
Parasgraphs 5&-58

Pirure 25,

Pilot's Propeller Controls

d. BOMB BAY ESCAPE HATCH.- An escape nhatch
is provided in the cabin wall opposite the
turret which leads into bomb bay No. 4.

‘e, BOMB BAY NO. 4 EMERGEZCY OPENING CON=
TROLS.- ™wo 3alvo or emergency switches are
located, one on each side of the escape hatch
into the bomb bay. Another emergency salvo
switch is located at the pllot's station. The
bomb bay may also be opened with the normal
controls at the hombardier's station. (See
Section IV, paragraph 5.)

f. IQUER FORWARD ESCAPE HATCH.- an esvape
hatch 13 located in the floor irmediately be-
hind the pilot. A conventional handle ia pro=-
vided on the hatch that must be ratsed and
turned to release the hatch.

&7. SEATS.

a, PILLT'S SEaT.- A lever on the right side
of the pllot's seat provides for the up and

Figure 26, Pllot's Turbo Control

down novement of the seat, A lever on the
left side of the seat has two positions: The
forward position of the lever allows the seat
to be turned to the left for access. The aft
position allows forward and aft movement of
the seat.

b. CO-PILOT'S SEAT.~- A lever on the right
slde of the seat allows up and down adjust-
ments and the lever on the left side permits
fore and aft movement of the seat.

¢. HAVIGATOR'S, ENGINEER'S, AND RADIO
OPERATOR'S SEAT.- These three seats have only
a lever on the right side which permits ro-
tation. The seats will lock into four poait-
fons 90° apart.-

68, DATA CASES.- One data case 13 located to
the laft of the pllot near the floor and
another 1s attached to the structure opposite
the co-pilct's seat., A flight report holder
ls locsted between the pilot and co-pilot.

PILOT'S NOTES

1-24 CONPIDEWTIAL
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1. BEFORE ENTERING THE AIRPLANE.

COIPPPENTI
Report No. HB-18

a. RESTRICTIONS,- These limltations and
restrictions are subject to change, and
latest service directives and orders must

he consulted.

Section II
- Paragraph 1

AECTION I

o GAREE ]

Altitude IAS

0 to 10,000 feet 360
10,000 to 20,000 feet 345
20,000

feet 325

(4) LANDING PLAPS.- Do not lower the

(1) ALTITUDE.- Plights above 15,000
feet are not recommended and are restricted
to 20,000 feet. This restriction 1s neces-
sary because of auxlliary power unit limi-
tations.

(2) PROHIBITED KANEUVERS.- Dives,

loops, spins, slips, rolls, and Immelman
turns,

(3) MAXIMUM ALLOWABLE DIVE AIRSPEEDS, -

landing flaps above 160 mph or over 30° at
any time. Full down flaps asg lngicated on
the landing flap indicator 1s 50°., Do not
lower flaps much over one-half of the
indicator range.

(5) IANDING GEAR.- Do not lower the
landing gear above 175 mph.

b. LOAD CONDITIONS.- Determine the gross
weight and balance of the airplane. Com-
plete welight and balance charts locating
the center of gravity under various load
conditions are supplied with the alrplane.

Ge CﬂECK LIST.
Pilot

(1) See that the airplane 1s
headed into-the wind.

(2) Check the condltion of
the tires and shock struts.
See that the wheels are
chocked, :

(3) See that ground crew per-
sonnel are stationed at the
nose gear with earphones and
microphones plugged in.

Copilot

(1) Check all seams for
apparent fluid leaks

(2) See that the wings are
free of ice, snow, frost,
oll or heavy accumulations

. of dust,

(3) Check control surfaces
for damaged skin or fabric.

Engineer

(1) See that the engilne
sectlons have been inspected.

(2) Check for servicing-
fuel tanks, oil tanks, hy-
draullc reservoirs, landing
gear bungees, and nose gear
steering and brake accumula~
tor.

(3) See that all dust
covers have been removed.

(4) See that the ground crew
has an extinguisher with =a
specilal nozzle connected to
Jo. 1 engine blower section
connection. (See paragraph
50, Section I.)

II-1



Section II ——
Paragrapha 1—2 Report MNo. HB-1lE

d. EBNTRANCE TO THE AIRPLM\'E (See
figure 1.)- The main entrance hatch 1s
located in the bottom center of the crew
nacelle. Turn the handle at the center
of the door to the right and lower the
door, then place the ladder against the
dOOI'o

PILOT'S NOTES

Figure 1l.) Entrance
2. ON ENTERING THE AIRPIANE.
a, STANDARD CHEHECK.
Pillot Copilot Englneer

(1) Parking brake- Set. (1) Visually check the (1) Iﬁnition switches-
upper escape hatch on "OFF. '
entering airplane,
(2) Circult breakers- On. (2) Circuit breskers- "ON,."
(See Section I, filgure 7.) (See Section I, figures 16

and 17.)

(3) Battery switch- "ON,"
(See Section I, figure 17.)

(4) Interphone- Check. (4) Interphone- Check. (4) Interphone-~ Check.
S;thpﬁln;( Tl (5) GROUND CREY INTERPHONE
awitch- "ON,"™ (See Section

L\B" éd"f /’Nu/ I, flgure 24.)

(6) Instruct ground crew (6) External power {(if

to close entrance hatch used)~ Notify ground crew.
and check lower escape
hatch.

(7) lLiixture controls-
"IDLE CUT-OFF."

(8) Instruments- Check (8) Instruments- Check (8) Instruments- Check
condition, condition, ' condition,

(9) Fuel and Oil- Check
quantity gages.

(9) Alarm bell- Test.
(See Section I, figure 7.)

(10) Landing gear indlca- (10) STATIC PRESSURE (10) Emergency fuel and oll
tor lights- Green lights . SELZCTOR VALVE- "AIR-SPEED shut-off controls~ On,.
ON, (See Sectlon I, TUBE." (See Sectjon I, (See Section I, figure 20.)
figure 9.) figure 9. )

4 (11) MAIN ENGINE VALVES-

., 7 "PANK ONLY." (See Sectlon

SV / Jjéfb ' I, figure 16.)
&b

- 5 A
o ,PL {(12) MAIN TANK PUMPS-
- "OFF." (See Sectlon I,
- figure 16.)
(13) CROSS FEED VALVE-

"CLOSE." (See Section I,
figure 16.)

(Continued next page)

II_2 CQUETOT™ T!L



Report io, HB-18

L Section II
) Peragraphs 2-3

{(Continued from
preceding page)

(14) Command radio- Check
with tower,

(15) Radio compess- Check.

(16) ENGINEER'S PROPELIZR
DISCONWECT switch- "OlN."
(See Section I, flgure 25.)

(17) Notlfy Engineer-
"Ready to start A.P.U.'s."

(14) landing Flap indica-
tor- Flaps up.

(14) CABIN AIR VALVE
switches- “CIOSED" and
BUNSUPERCHARGED." (See
Section I, flgure 17,)

(15) PITOT AND CONTROL
BELIOWS HEATER. "OFF."
(See Section I, figure 17.)

{16) WING ANTI-ICER swiltch-
"OFF." (See Section I,
figure 17.)

(18) Acknowledge pilot
when ready.

PILOT'S NOTZS

3. STARTING AUXILIARY POWER ULITS.
(Engineer) {See Sectlon I, figure 15.)

a, FIRE CONTROL.- Observe indicator
lights on fire contwol panel durlng start-
ing procedure. (See Section I, flpure 24.)

b. EXCITER FIEID SYITCH.- "OFF."

¢. SPEED COYTROL SWITCH,.- Hold to "IDLE"
position until white indicator light conmes
on, then release.

d. MAGHNETO SWITCHES.- 3Both "ON,"

e, IGNITIGK LICHTS (Creen).- Both on.

L L SRR SR A | Il-

PILOT'S LOTES

f. START SWITCH.- Hold to "START."
Observe tachometer for start of unit, If
unit does not start after cranking for
several seconds, prime.

g. PRIME SWITCH,- Hold to "PRILE"
nomentarily {f necessary.

h. APIER START.- Allow unit to operste
at 1dle speed untll the red light (low oll
temperature) goes out.

1. SPEED CONTROL SVITCH.- liold to "FULL
SPLED" position until white fndicator light
comes on,

Jo EXCITER FIELD SIITCH.- "OK," after
white light comes on.

(€]



Section II .
Paragraphs 3-7 Report No. HB-18

CAUTION [ _ T
. l / ‘.

Do not throw the exciter fleld - -
into the alternator cirecuilt at
speeds much lower than 2500 rpm, ™

as an additional load will be » . -
placed on the alternator field k -

causing it to overheat, . : L
k. SPEED CONTROL SWITCH.- Adjust unit s N . 2 S
speed to approximately 2160 rpm. it -
Cod \ ', ’/"
1, PREGUENCY AND VOLTXETER SUITCH.- / - v =
Hold to the required position and take a o 1 S5 >
reading of the CYCLE and AC VOLT indlca- E .. . T 5

tors. _ —~ % .

n. PREQUENCY.- Adjust unit speed unt!l — -
400 cycles are malntained as shown on the
CYCIE indicator.

“Know your fuel system."
n. VOLTAGE.- Adjust the VOLTAGE switch

until a terminal voltage of 208v 13 shown (2) NORMAL FLIGHT,- "TANK ONLY."

on the 4C VOLT indicator. (See 1. pre-

ceding.) (3) LANDING,- "TANK AND LANIFOLD." .
o. PARALLZIL-NON-PARALIXIL SVITCH,- PIICT'S LOWES

"NON-PARALIEL. "

[
p. Start the second auxiliary power A ng\v . gh
unit in the foregolng menner. V¢fn.1¢ 4%5#1! }A/ Lrﬂk}:,, Y, %éf/

4. PARALIELING A.P.U's. (See flgure 15.)
PARALLELING SWITCH wh LMH«C”"
a,. R i o« os e

paralleling awitch of elther to place
that unit on the line. 6. OIL SYSTENM MANAGEMENT. (See figure 3.)-
0Ll may be transferred between the two engine

b, SPEED CONTROL AND VOLTAGE SWITCHES,- oll tanks on the same side of the airplane.

Adjust the frequency of the unit that 13 on To transfer oll, hold the OIL PUMP swisch so

the line by means cf the SPEED CONTROL the desired position. (See Sectlon I,

switch to 400 cycles. The proper frequency - figure l€.) Observe the quantity gages on

will occur at a tachometer reading of the englneer's instrument panel. %See Section

aprroximately 2160 rpm. Adjust the voltage I, figure 18.)
to 208v with the voltage switch.
7. STARTING ENGINES. (Englneer)

¢, PARALIEL-NON-PARALLEL SWITCHES,-

¥ove both switches to the "PARALLEL" posi- a, FIRE PRECAUTIONS.- Check with ground
tion. . crew,

d. SPEED CONTROL AND VOLTAGE SWITCHES.- b. FIRE EXTINGUISHER SEIECTOR SWITCH.-
Adjust these awltches for proper frequency Set to zone in which engine is to be started.
and voltage readings for the other unit to
be brought lnto operation, ) ¢. STARTING ORDER.,

. PARALLELING SWITCH.- Close the 7 d. PREPARATION, At T (34 2/
parallel switch for the incoming unlit when sz
the synchronizing lamps are dark. ' (1) IGNITION,- "O
5., FUEL SYSTEM MANAGEMENT. (See figure 2.) (2) ENGINES.- "Inch" each engine

through two revolutions with the starter,

a. CONTROLS.- See Section I, figures 16 ‘Engage and disengage the sfarter so that
and 18. the engine 13 turned only a few degrees at

a time,
NOTE
(3) ENGINE TURBC SELECTOR SWITCHES,-
Switches, identifled as AUX, "PARALLEL."
TANKS and AUX. BChB BAY TAHNKS-
are not used on this alrplane. ONLY £4) MAIN ENGINE VALVE SWITCHES.- "TANK
N L]

b. FUEL SELECTION. (See figure 2.)

{1) TaKE-OFF AND CLIMB.- "TANK AND
MaliIFOLD. " (6) CROSS FEED VALVE SWITCH.- "CLOSE."

(5) MAIN TANK PUKP SWITCIES.- "OFF."

II-4 LOREILC NPT
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Report No, HB-18

(7) CYLINDER HEAD TEMPERATURE SNITCHES.~
®COOLER. " .

(8) ENGINE PAN SWITCHES.- ®COOLER."

(9) INTERCOOLER TELPERATURE SWITCHES.-
®COOLER."

(10) CARBURETOR AIR SWITCH.- "NORKAL."

(11) PROPELLER SWITCHES.- "INC. RPX."

(12) TURBO BOOST SELECTOR DIAL.- "0."

(13) MIXTURE CONTROLS.- "IDLE CUT-OFF."
NOTE

All controls with “AUTOMATIC" posi-
tion must be regulated manually
during ground operation to assure
proper cooling.

(14) PRIMING.- Cold engine, two seconds.
Warm engine, no prime. Turn MAIN TANK PUMP
"ON" and hold PRIME switch "ON" prequired
time,
: IMPORTANT

The MAIN TANK PUMPS are to be "ON"
for priming and at the moment of
starting only.

e. STARTING.

(1) MIXTURE CONTROL.- “IDLE CUT-OFF"
until engine is firing on prime,

CAUTION

It is possible to have an exces-
sive collection of fuel in the
intake pipes resulting from mov-
ing the MIXTURE CONTROL from the
"IDLE CUT-OFF" position too soon
or for too long a period. This
fuel can remain in the intake
plpes until a critical engine
speed 13 reached at which time all
collected fuel will be drawn into
the engine. The amount can be
sufficient to "hydraulic" the
engine.

(2) THROTTLE.- Cracked.

(3) MAIN TANK PULP.- "OK."
(4) IGNITION,- On "BOTH."
(5) STARTER SWITCH.- "ON,"

(6) MIXTURE C@NTROL,.- "AUTO RICH" as
soon as engine fires,

(7) THROTTIE.- Adjust 700-1000 rpm.
(8) OIL PRESSURE.~- Observe rise.
CAUTION
If the oll pressure does not

register 50 psi{ almost at once,
stop the engine and investigate.

Section II
Paragraph 7

(9) 1If the engine fires but does not
continue to run, proceed as follows:

{a) MIXTURE CONTROL.- "IDLE CUT-
OFF" immediately.

(b) Continue cranking; start may be
effected as over-rich mixture is leaned out.

(c) If the engine does not start
within a reasonable length of time, stop
ocranking and repeat the procedure beginning
with the priming.

NOTE

Overloading of a warm engine may

be indicated by a discharge of

fuel from the drain on the under-
side of the wing, however, this
does not necessarily indicate over-
loading of a cold engine., In
either case, 1f overloading is
suspected, turn the ignition awitch
"OFF," move the mixture control to
"IDLE CUT-OFF," and open the
throttle. After fuel has ceased to
flow from the drain, crank the
engine through 12 revolutions.

fo INSTRUCTIONS IN CASE OF FIRE.

(1) TURBO FIRE.- Increase throttle set-
ting momentarily.

{2) BIOWER SECTION FIRE.- Notify ground
crew over interphone, (See Section I, para-
graph 50,)

(3) ENGINE SECTION FIRE.- See Sectlon
III, paragraph 2,

PILOT'S lIOTES

CTE S 11-5
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Section II =
Paragraph 9 Report No, HB-18 .
(Continued from : f. Cheéck each propeller in
preceding page) turn as follows: .

(1) Minimum englne oil
inlet temperature- 40 C,
011 pressure- 80-100 psi.
{2) THROTTLE- 2000 rpm.

(3) PROP. PITCH- Hold

‘ 1imit switch to "DECR.
: RPM" until limit light
conmes one.

(4) PROP. PITCH- Hold
1imit switch to "ILCR.
RPE" until limit light
comes on,

(5) Notify pllot- "Ready
to check propeller re-
versing.”

g. Acknowledge engineer. g+ Check propeller reversing
as shown by the propeller

Then check propeller re-
versing as follows: pltch indicators, upon noti-
fication.

{1) Operate both inboard
engines at 1500 rpm and
22 in., Hg.

(2) Advise engineer to
check inboard propeller
pltech indicators.

(3) Move the INBOARD
switch to "PROPS. REVERSE"
position, (See Section I,
figure 25.)

{4) Return the INBOARD
switech to "PROPS. UNRE-
VERSE."

(5) Retard the throttles
for the inboard engines
to ldle rm.

(6) Repeat procedures (1)
through (5) for the out-
board propellers.

h. advise engineer- "Check
magnetos,"

i, Make a magneto check for
each engine in turn as
follows:

CAUTION

Do not check the magnetos
with the turbos on.

(1) Advance the throttle
to 2000 rpm and 30 in. Hg.

(2) PROPELLER PITCH-
Place the l1limit awltch on
"IOCKED PITCH,"

(Continued next page)
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8., ENGINE VARK-UP.

Section II
Paragraphs §=¢

Pilot Copilot
a. Order ground.crew %o

check operation of flight

controls. Operate each

surface through a complete

cycle.

b. Engage EMERGENCY ELEVON
SWITCH and check operatlion
of elevons, (See Section I,
Paragraph 4.)

d. Notify Engineer- OK for
run=up.

Engineer
a. Set controls as follows:
(1) THROTTLES- 1000 rpm.
(2) TURBO BCOST- Dial "0.'

(3) CARBURETOR AIR-
"NORMAL. "

(4) INTERCOOLER TENPERA-
TURE- "COOLER."

(5) ENGINE FAN SPEED-
¥COOLER. "

(6) CYLINDER HEAD TEMPZRA-
TURE~ "COOLZR."

(7) PROPELLZR GEAR BOX 0IL
TEMPERATURE (1f 1n use)-
"COOIER. "

b, HYDRAULIC BOOST PRES-
SURES~ Check gages for
2000 psi.

¢, HYDRAULIC STEZERING AND
BRAKE PRESSURE~ Check gage
for 3000 psi.

d, Acknowledge and advise
pllote.

9., ENGINE GROUND TEST,

Pilot Copilot

a, Airplane headed into
wind,.

b, Wing slot indicator
lights- On.

b. Brakes- Set.

¢. ENGINEER'S PROP. DIS-
CONNECT switch- "ON."

¥

n(//[w{h

. } Z} y ;J‘ @-vr-.-

(Continucd nex:t page)

COMPIDEliirir

a, WING SLOTS switch- "OPEN."

&

T P
b ke

N

P

Engineer

b, Turbo Boost- Dial "0."

d. PR0P, PITCH LIMIT
gwitches- Hold to "INCR,
RPM." Check limit light,
On,

e, Ignition safety check
for each englne in turn as
P follows:

(1) THROTTLZ- 1000 rpme.

(2) IGNITION SWITCH-
#ISFT" then "BOTH,"
Check for slight rpm drop.

(3) IGNITION SHITCH-
YRIGHT" then "BOTH."
Check for slight rpm drop.

(4) IGNITION SIITCH- Tur
to "OFF" just long enough.
to determine that fgni-
tion {3 grounded. Heturn
to "BOT:I."

11-
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Section II
Paragraphs 10-12

(2) Turn the airplane gently with the
nose wheel. It 1s not necessary to use the
brakes to make a turn,

*  (3) 1If the alrplane gains exceasive
speed while taxiing, bring it alnost to a
stop by pulling the parking brake handle out,
Use of the parking brake meters pressure
svenly to both brakes so that the airplane
may more readily be stopped in a straight
1ine, .

d. TAXIING IN A CROSS-WING.~- This alrplane
does not have vertical surfaces, therefore,
it taxls easily in a cross-wind. Use the
steerable nose wheel and hold the up-wind
wing down.

11, BEFORE TAKE-OFF.

Report No. E-l& )

"Turn alrplane gently."

Pilot

a, Call engineer for full
power check. o

b, Slot door lights- On.
¢. Landing flap indlcator-

Flaps up.

Copilot

Engineer

b. TURBO BOOST- Dial "g,"

¢. Advance throttles one at
a time, full open, to
check manifold pressure and
rpm. Engine tachometers
should read 2700 rrm and
the manifold pres:ure
should be S1 in. Hg.

d. After check, return
throttles to 1000 rpm and
leave the turbo boost on
"8" for take-off.

e. Check fuel pressure for
each engine- 17 psi.

fo KAIN ENGIUE VALVES-
YTANK AID MANIFOLD, "

g+ Hold cylinder head tem-
perature to a minimum be-
fore take-off.

h, Notify pilot, "Check
complete and OK,"

Do not be alarmed at the
nose~-high attitude on take-off.

12. IAKE-OFF.
a, MNORMAL TAKE-QFF.

(1) Roll onto the runway from the
engine run-up point without stopping.
"™Wall the throttles forward as rapidly as
possible while maintalning directional con-~
trol with the steerable nose wheel until
rudder control is gained. Directional con-
trol is maintained first with the nose wheel,
then with the rudders.” Do not use the brakes
except in an emergency.

NOTE

It {3 not necessary to hold pres-
sure on the control column because
hydraulic pressure will hold the
elevons in position.,

II-12 oI~
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- Report No. HB-18 Parapraphs 9-1C
{Cont inued from (3) Check the magnetos,
preceding page) calling out to the pilo’

"Right, both, left, botia.
Hormal magneto drop is 60
to 80 rpm. Maximum 100

rpme

{(4) If rpm drop is exces-
sive, run the engine up
to full power, thenreturn
to 2000 at 30 in., Hg. and
recheck the magnetos.

CAUTION

Do not use "AUTO-LEAN" mix-
ture to assist in dburning
off fouled plugs.

je. After checking magnetos,
increase propeller rpm
until the limit light comes
on. Then place the propel-
ler limit switch on "CON-
STARNT SPEED."

k. See that all instruments

are within limits and noti-
fy pillot, "Ready to taxi."

10, TAXIING INSTRUCTIONS.
a, PRIOR TO TAXIING,
Pilot Copilot Engineer

(1) Notify ground crew to
remove the wheel chocks
and stand clear.

(2) Receive OK from ground
¢rew. Allow time for
ground crew to disconnect
from lnterphone.

(3) Rudder trim- Neutral,

{4) Check with crew (4) Turn "OFF" the ground
members. crew lnterphone switch.
(See Sectlon I, flgure 24.)

b. PRECAUTIONS,

(1) Do not engage a brake switch
while the rudder pedals are depressed,

(2) Avoid sudden turns,
(3) Don't tax! fast,
¢. USE OF NHOSE WHEEL STEERING BRAKES,

(1) Squeezing the trigger swltch on the
parking brake handle and then turning the
handle to one side or the other causes the
nose wheel to follow the same proportional
movement of the handle., When thils switch 1s
held, it also allows either pilot to apply
the brakes without the necessity of holding
the awitch on elther control wheel.,

=i

“"Contror TowsR 1o Pior— G#x?

"™jatch your wing tips,"

Hiobd el 11-11



Section II CONRIDRID I
Paragraphs 13-14 Report No, HB-1£

13. CLIMB.

a. TEMPERATURES.- The engineer should not
allow the cylinder head temperatures to ex-
ceed 232°C or the carburetor air temperature
to exceed 38°C. The maximum gil-inlet tem-
peraturs during a climb is 98°C.

b, NORMAL CLIMB.~ Normal climbs are made
with rated power settings. If the cylinder
head temperatures run high, and it is not
poasible for the engineer to lower them by
holding the control switches in the "COOLER"
positions, increase the airspesd.

¢. OBSTACIE CLIMB.- Clearing obstacles on
the climb-out after take-off should be made
at approximately 20 mph IAS above the take-
off speed to avold control difficultles.
Ralse the gear as soon as possible and keep
a constant check of cylinder head and oll
temperatures,

14, DURING FLIGHT.

a. See the Plight Operation Instruction
Charts and Power Plant Chart, Appendix I,
for airplane performance dus to changes in
gross welght and engine operating data.

b. CHANGING POWER CONDITIONS IN PFLIGHT.-
Operation ls conventional.

¢. CHARACTERISTICS OF WING SLOT DOORS,-
+8 the wing slot doors close, the alrplane
will nose down abruptly then will return to
the original trim condition,

d. PROPELLER OPERATION.

PIICT'S KOTES

(1) FEATHERING.
Pilot Copilot

(a) Notify engineer-
"Feathering No.__  pro-
peller."

{(b) Close throttle of
affected engine.

(c) Preaa propeller
feathering button. Do
not hold button down.

It will pop out when pro-
peller 1is fully
feathered.

(Continued next page)

II-14 COURIDSNBIA,

Engineer

(d) Mixture control- "IDIE
CUT-OFF. "

{e) EMERGENCY FUEL AND OIL
SHUT-OFF CONTROL- "OFF."

() MAIN TANK PUMP- "OFF."

{g) CYLINDER HEAD TEMPERA-
T SWITCH- Hold to
"WARMER" position to cloase
cooling flap.

{h) IGNITION- YOFF" when
propeller stops turning.



Report No. g-le

(2) During the take-off, the copllot
should call airspeeds to the pilot so that
the pilot may devote all of his attentlion to

the runway,

(3) When the pllot releases the
throttles to take over the control column,
the copilot will hold the throttles to pre-
vent creeping and to make minor throttle ad-
Justmenta,

(4) Take-off speed varies with the groass
welght of the airplane. Do not attempt to
take-off with less than 51 in. Hg.sand 2700

Ifme

(5) When flying speed is gained, apply
gontle back pressure to the control colunmn,
o not be alarmed by the apparent excessive
nose-high attitude of the alrplane as it
leaves the ground,

(6) As soon as the airplane ls airborne,
the pllot will pull the parking brake handle
out- momentarily to brake the wheels and then
signal the copilot to raise the landing gear.

WARNING

Do not attempt to brake the wheels
by using the rudder pedals. Using
the rudder pedalas wlll operate the
rudders as well as the brakes. Be
sure that the parking brske i3 re-
leased after using,.

(7) As soon as a safe altitude and alr-
speed have been reached and all obstacles
cleared, reduce the manifold pressure slowly,
Then reduce to rated power for the climb.,
Always rediyce manifold pressurs first, then
the rpm.

"és)o i%;ge”the SLOT DOORS control switch
on UTOM .

Section II
Paragraph 1

"Don't use rudder pedals to
brake wheels on take-off."

CONTIBRiTLivive

"™ inimum run take-off,"

b, MINIMUM RUN TAK=E-QOFF.

(1) Start the take-off as close to the
end of the runway as possible.

(2) Run the englnes to full take-off
manifold pressure, 51 in. Hg. agalnst the
brakes,

(3) Be sure that the nose wheel s
centered, then release the brakes and start
the run, holdlng the nose wheel on the ground
while picking up speed.

{(4) Pull the nose wheel up and take-off
as socn as flying speed i3 attained.

(5) Retract the landing gear and level
off to pick up airspeed before climbing.

¢. ENGINE FAILURE DURING TAKE-OFF.,- See
Section III, paragraph 3. a.

PILCT'S ICTES

II-13
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Report No., HB-18

Section II
Paragraph 14

(Contimed from
preceding page)

(2) UNFEATHERING.
Pilot

(a) Check with engineer
before unfeathering.

{b) Hold the feathering
button out until the
tachometer indicates that
the propeller 1s wind-
milling. Then release
button.

Coptlot

Engineer

{b) CYLINDER HEAD TEMPZRA-
TURE SWITCH- Hold to
"COOLER" position to open
cooling flap.

(c) EXERGENCY FUEL AND OIL
SHUT-OFF CONTROL~- "ON."™

(d) When the propeller
moves from the feathered
range and begins to wind-
mill, hold the PROPELLER
PITCH LIMIT SWITCH to
"DECR. RPU" unt!l the
limit light comes on.

{(e) MIXTURE COXTROL- "IDLE
CUT=-QF7F. "

(£) THROTTLE- Open to
starting position.

(g) IGNITION- On "BOTH."
(h) MAIN TANK PUMP- "ON,"
(1) When propeller reache:
at least 600 rpm and not

more than 1000 rpm, move
MIXTURE CONTROL to "AUTOQ

RICH."
(j) Warm the oll to 40°C
at 1000 rpm.

(k) Establish proper éylln-
der head temperature, then
advance the rpm and throttle.

e, FLIGHT CONTROLS.,- The hydraulic boost
system, controlling the rudders, elesvons,
and wing slot doors, has been designed for
maximum operation of the control surfaces
at engine speeds of 1800 rpm. Engine speeds
much below this or an inoperative engine will
lower the hydraulic fluid volume, resulting
in somewhat slower control surface response.
At low IAS laterasl and longlitudinal control
is adequate, but directional control may be
difficult. To correct for yaw at low IAS
use differential power on the outboard
engines 1ln conjunction with the rudders.

f. TURBOSUPERCHARGER CHARACTERISTICS.-
Two phenomena occur with furbine operation,
which may cause those unfamiliar with them
some concern:

(1) One 1is turbine collapse. This may
occur at Intermediate altitudes when power
is decreased by reducing engine speed while
holding a relatively high manifold pressurs.
If the wastegate i{s nearly closed, a point
may be reached where there is an insuffi-
clent quantity of exhausat gas to malintain

CONTTDRIMPIRES

the turbline speed required to hold the mani-
fold pressure., This results in reduced
turbine speed with a reduction in manifold
pressure, which further reduces engine power
so that a slow "collapse" of the power system
occurs. This phenomenon may be recognized
by a gradual lowering of the manifold pres-
sure with no change in throttle setting. 1In
order to prevent complete collapse and stop-
ping of the engine, the engine speed should
be lncreased and the ENGINE TURBO SELECTOR
switchea placed on "SINGIE! If necessary,
further reduction of manifold pressure may
be made by decreasing the setting of the
TURBO BOOST SELECTOR dial,

(2) Pulsation is the second phenomenon.
It is more likely to occur than "collapse,"
and 1s a characteristic of highly super-
charged engine lnstallations, operating at
high altitudes. It 1s caused by the stall-
ing of the compressor-impeller and diffuser
blades. It occurs when power is reduced
while holding a relatively high manifold
pressure, thereby creating a condition
where the englne cannot use all the alr the

II-15



Section II
Paragrachs 19-20

3. NIGHT PLYING.

a. TAKE-OFF,- Take~off in a normal manner
and immedlately afteérwards hold the airplane
level to build up airspeed, then resune

climbing at rated powers,

b. IANDING APPROACH.- Make thes lamnding
approach with the turbo dial set on "8," It
1s also reccamended that the landing gear
not be fully lowered until the airplane ia
In chis manner the
airplane will be more easlly controlled 1if
the necessity of a go-around arises,

lined up with the runway.

20, LANDING APPROACH. (See figure 6.)
a., FNGINE AND FLIGHT CONTROL SETTINGS.

"Don't lower landing flaps above 160 mph IAS,"

Pllot
(1) Rudder trim- Neutral.

(3) At 175 mph IAS signal
copilot to extend the gear.
Extend the gear at a point
in the traffic pattern that

*1l place the gear 1in the

_own and locked position
when opposite the center of
the runway on the down-wind
leg. Approximately 50
seconds are required for
full extension of the gear
at 175 mph.

. (8) Continue the approach
at 160 mph and signal the
copilot to lower the land-
ing flaps one-half (15°)
on th base leg.

(7) On the final approach,
algnal the copllot to

lower the landing flaps to
30", As the flaps are

being lowered, retrim the
airplane to a nose-up con-
dition as necessary.
Nose-up trim depends upon
the groas welght and center
nf gravity of the airplane.

I1-18

Copilot
(1) WING SLOT DOORS- "OFEN."

(4) Lower the gear on the
pllot's signal and inform
him when 1t is down and
locked.

(6) On the pilot's signal
lower the flaps one-half.
Return the control switch
to the "OFF" position.

(8) Lower the landing flaps
to 30", Return the switch
to the "OFF" position.

{Continued next page)

CONPIDENTEND

Engineer

(1) MAIN ENGINE VALVES-
TANK AND MANIFOLD."

(2) MIXTURE CONTROL- "AUTO
RICH."

(3) TURBO BOOST SELECTOR-
Dial "s."

(4) PROPELIER AND LINIT
SWITCHES- "CONSTANT
SPEED."

{6) STEERING AND BRAKE
HYDRAULIC PRESSURE-
3000 pal.
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supercharger attempts to pump. Pulsation
can be identified by violent fluctuations of
the manifold pressure and intemittent mis-
firing. It 1s not harmful to the engine,
but 1f the manifold pressure reaches too low
a value, the engine may quit, The remedy 1is
the same as for turbine collapse- lncrease
the rmm and operate on "SINGLE"™ turbo.

(3) Since it is generally more econo-
mical to operate at reduced power by opera-
at the lowest possible rpm and the highest
allowable manifold pressure, it is important,
where economy ls desired, to operate as close
to the pulsation limits (where they are
limiting factors) as possible. Figure 4 ia
& curve of the approximate rpm vs. altitude
where pulsation or collapse may occur.

. PIIQT'S NOTES

15. STALLS.

a. STALLING SPEEDS.~ Stall speeds vary de-
pending on the gross welght and C.G. of the
airplane., (See flgure 5.) A stall with a
rearward center of gravity is more violent
with a tendency for the airplane to drop off
into a spin. An alrspeed of at least 15 mph
IAS above the stall speed should be maintain-
ed at all times.

b. STALL WARNING.- No stall warning is
felt in the form of control force reversal.
This 1s due to the fact that the elevons are
power operated. A 3stall may be defined as
that point where the gyro-horizon indicates
an uncontrolled sharp drop of the nose or a
rapld drop of one wing. (See paragraph 14.
¢., this sectlon.)

c. RECOVERY.- The airplane has a tendency
to spin from a stall with uneven power set-
tings or a rearward center of gravity. Re-
covery from a stall ls made by dropping the
nose and using rudder and elevon control to
prevent roll.

Section II
Pgragraphs 14-1t

- NOTE: STALLING SPEED OF THIS AIRPLANE IS AFFECTEL
S BY C.G. LOCATION AND MAY VARY 22 M.P.H. FROM
1% oo CHART VALUES.
5!
8130
& =
g 120 e -
1o AP -
2 Seoomeg
-

i 100 P RS
Q
2 %
F4
G €
g 108

80 100 120 140 160 180 200 220

GROSS WEIGHT - I000LBS

Figure 5. Stall Speed Chart

16. SPINS.- Intentional spins are prohibit-
ed in this airplane.

a., SPIN CHARACTERISTICS.- There Ls no
tendency for the alirplane to spin lnadver-
tently in elther the cruising or landing
attitude., A roll from a stall nay develop
into a spin, particularly with a rearward
center of gravity. A apin will be very
steep with aome oscillatlion and the alrplane
will lose approximately 1800 feet per turn.

b. RECOVERY.- Recovery g;om a spin may be
affected in approximately turns by moving
the control column forward and reversing the
wheel, leaving the rudder with the sapin,

NOTE

Rudder reversal retards recovery,
The rudder should be left with the
apin.

17, ACROBATICS.- Acrobatics are prohlbited
in the XB-35 alrplane.

18, DIVING.- The pilot's alrspeed indicator
and a rnieter are placarded with the maximum
airspeeds vs, altitude. Engine rmm 1s limitec
to 3060 for 30 seconds. Avold abrupt pull-
outs at hipgh speeds.,

PIIOT'S NOTES

II-17



‘Section II
Paragraphs 21-22

COHFEEDIND S
Report No, IB-18

FULL FLAPS (30°) RETRIM
TO NOSE-UP GCONDITION

ENTER PATTERN
AT 175 MPH-IAS

Figu” e

b. CROSS-WIND LANDING.,- Cross-wind land-
inga may be made safely with this alrplane,
The lack of vertical surfaces reduces drift
to a minimum. Make a fairly long approach,
keeping the up-wind wing down while lining
up with the runway, Just before -the touch-
down, level the alrplane by applying a
little power to the outboard engine on the
up~-wind side. Hold the up-wind wing down

- during the landling roll.

¢c. TAKE-OFF IF IANDING IS NOT COMPLETED,

(1) Apply power, ralse the landing
flaps immediately, and retrim the airplane.

NOTE

The airplane will be trimmed

nose high for landling, so it

must be retrimmed as power 1is
applied.

{(2) Move the propeller control to full
"INCR. RPK."

(3) Ralse the landing gear as soon as
is apparent that the runway will not be
vouched,

(4) Do not attempt to climb until the
flaps are up and a safe flylng speed is
reached,

FULL NOSE-UP TRIM JUST
BEFORE "“TOUCH DOWN"

GEAR FULL DOWN OPPOSITE MID -
POINT OF RUNWAY— CONTINUE
APPROACH AT 160 MPH-IAS

Trafflc Pattsmmn -

22, STOPPING THE ENGINES.

a, NORMAL STOPS.

(1) Hold the CYLINDER HEAD TEMPERA-
TURE awitch to the "COOLER" position to
open the alr exit flaps,

(2) If the cylinder head tempera-
tures are high, operate the engines at
802;1000 rpm allowing them to cool to
177°C.

(3) Before the shut-down, run the
turbos up to at least 3000 rpm for two
minutes. This 1is to clear out oil accu-
mulations.

{4) Advance the throttles to 1200 rpm
and run each engine for at least 30 seconds
at thls speed.

(5) Move the mixture control to "IDLE
CUT-0FF." Be sure to leave the control in
this position.

(6) Close the throttles.

(7) Stop the auxiliary power units
by operating them at "IDLE SPEED" for 30
seconds, then cutting the ignition
switches. :

II-20 COMrIDRHPIAE-



Section II
Report No. HB-18 Paragraphs 20-2

(Contimied from
preceding page)

(9) Set propeller rpm to
2300 on base leg. after
turning from base leg to
the final approach at .
160 mph gradually reduce
alrspeed until 120 mph
is indicated "over th
fence," ,

PILOT'S 1iCITS

21, IANDING.
a. NORMAL

Pilot Copllot Englineer

(1) hAs the landing roll
{s started, reverse the
oropellers, Then as the
propeller blade angle
passes dead center, open
the throttles to 2550
rpm. A3 speed decreases,
maintain 2550 rpm by re-
tarding the throttles,

NOTE

As the propellers are re-
versed, hold the control
column forward to keep the
nose wheel on the ground.

(2) At 60 mph IAS apply
the parking brakes.

{3) Unreverse the propel- (3) Raise the landing flaps.

lers at approximately
1500 rpm.

LoREEDRLIAL II-1¢
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Report No. HB-18

b, COLD WEATHER STOPS.- Until cold
weather data has been complled from tests,
use otl dilution according to experience.
Use o1l dilution at the time the engines
are run up to 1200 rpm before moving the
mixture control to "IDLE CUT-OFF."

23. BEFORE LEAVING THE AIRPLANE,

Section IX
Paragraphs 22-27

Pilot Copilot
(a) Set parking brakes., (a) Radlos- Off.
CAUTION '

Do not set the brakes if
they are hot.

{(b) See that the wheels
are chocked,

Engineer

{a) BATTERY SWITCH- "OFF."

(b) Report any malfunctions
to crew chief,

PILOT'S NOTES
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b, DURING PLIGHT ,- Exit should never be

1. EKERGEICY ESCAPE. (See flgure 1.)
made from the top of the alrplane during
a, GENERAL.- The escape hatches are plalin- flight. The pusher type propellers would be
difficult to avoid.

ly stenciled with instructions for releasing.

Pilot ' Copilot Crew Members

(1) Have copilot give bail-
out preparation signal.

(2) Three short rings on
alarm bell,

(3) Prepare for ballout.

(4) Assign a member of the
crew to open No. 4 bamb bay
door and escspe hatch,
{5) Appointed crew member-

(§) MNotify the radlo opera-
tor to open the hatch just Trip the switch at the for-
forward of his station, ward edge of the bomb bay
escape hatch, Allow 10
seconds, then open the

hatch.

(6) Radio operator- Release
the hatch as directed.

(7) If it 1s necessary to
abandon the alrplane, have
the copilot turn "on® the
alarm bell switch and in-
struct crew to bailout.

(8) Turn "ON" the alarm
bell switch,

(3) Upon the bailout signs
(continuous ringing of bell)
bailout as instructed by the
pllot,

I1I-1



Section III co
Paragraphs 2-9

co AUXILIARY POWER UNIT FIRE., (Englneer)-
If an 4,P.U, fire detector light should in-
dicate a fires, proceed as follows:

{1) Notify the Pilot.

(2) Move the PARALLEL-NON-PARALLEL
switch to the NON-PARALIEL position. This
switch is on the A.,P,U, Control Panel,

(3) IGNITION.- "OFF" for the affected
unit.

- (4) DISCHARGE SWITCH.- Hold switch in
"direction of lighted lamp for slx seconds.

(5) Do not restart the affected unit,

d. WING FIRE.~ In the event of a wing fire
beyond the reach of the engine section fire
. extinguisher system, see Section I, figure 27,
attempt to put the fire out by sideslipping
the airplane.

e, CABIN PIRE.- If a fire occurs in the
cabin, turn the CABIN AIR VALVE switches to
"CIOSED" and the CABIN TEMFERATURE switches
"OFF." Use a hand operated fire extingulsher
immedlately.

3. ENGINE FATLURE.
a, ON TAKE-OQFF.

(1) BEFORE LEAVING THE GROUND.- In the
event of an engine failure during the take-
off run, don't take~off unless sufficient
flying speed has been reached so that all
obstacles can be cleared. If flying speed
has not reached or obstacles cannot be
cleared, reverse the propellers and apply
maximum brakes without skidding the tires,

NOTE

The landing gear cannot be re-
tracted as long as the welight of
the alrplane 1s on the gear.

(2) APTER LEAVING THE GROUND.- If an
engine should fall on the take-off, retract
the gear as soon-as the airplane 1s airborne,
Balance eccentric thrust with the rudders,
momentarily, then allow the alrplane to yaw
up to 107, while reducing rudder deflection.
This procedure. will give minimum drag.

Level off to plck up airspeed and feather
the propeller of the affected engine. (See
Section II, paragraph l4. d.)

b. DURING FLIGHT.~- Refer to the Flight
Operating Instruction Charta in Appendix I,
At high gross welights, trim the airplane as
conditions require and lncrease the power
on the remaining engines to increase the
airspeed,

4., BMERGENCY ELEVON OPERATION.~ If for any
reason the elevons should fall to respond to
normal control, check the hydraulic pressure
of the power boost system. Engage the emer-
gency electrical system by turning "ON" the
switch located on the pllot's pedestal.

(See Section I, figure 7, Item 1.)

ITI-4
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S. EMERGENCY BOMB SALVO.- Bembs may be re-
leased in 3alvo from the bombardier's con-
trol panel or by tripping the switch at either
the pilot's station or at the aft side of the
escape hatch which opens {nto number 4 bomb
bay. At any time a salvo switch is operated,
an indicator light on the bombardier's panel
and one next to each salvo switch will 1light.
Another switch and light 1s located at the
forward side of the escape hatch which will
open number 4 bomb bay door and salvo bombs
in that bay only.

6. EMERGENCY ILANDING FIAP OPERATION.- Pall-
ure of the landing flaps to operate can bhe
from two causes: first, the flaps may have
overrun the electrical limit and second, one
actuating motor may have failed., In either
case, operation i3 as follows:

a. FLAP OVERRUN.- Ascertaln the directlion
of overtravel and then place the control
switch in the opposite direction. Reset the
flap power unit by pulling the reset handle,
Instructions are marked on the flap power
unit. ’

b. ACTUATING MOTOR FAILURE.- Ascertaln
which actuating motor 1s faulty and turn
"OFF" the individual switch for that motor.
The two individual switches are located on
the flap pcwer unit and instructions for use
are marked cn the power unit.

7. EMERGEL™ IANDING GEAR OPERATION.- To
loweTr the - :ing gear, turn the retchet atop,

see Sectic: , figure 8, to "DOWN" and operate
the handle ..rough five complete 30 movements.
Observe the landing gear indlcator iights on
the instrumeant panel to see that the gear
engages the down locks, Do not operate the
emergency release above 140 mph IAS, .

8. EMERGENCY BRAKE OPERATION.- If the nose
wheel steering and brake hydraulic system
should fail, the emergency air brake can be
used to stop the airplane b pulling down on
the control handles. (See Section I,

figure 11,)

9., IANDING WITH THE WHEELS RETRACTED.

a, If the alirplane 1s carrying bombs,
drop them in a "safe” condition over an un-
populated area.

b. Prepare the crew for a crash landing.

¢c. Have the astro dome and the upper
escape hatch opened.

d. Notify the radlo operator to be ready
with the crash ax should it be necessary to
break the canopy for exit after landing.

e, Have all oxygen regulators turned to
"100% OXYGEN" to relesase oxygen.

f. If practlcable, circle the landing
fleld to use up excess fuel.

8. Hold power on until the airplane has
reached landing attitude Jjust above stalling
speed with the landing flaps down,

CONELLEUD I dvie~~
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6. ON THE GROUND.- If time and conditlona
do not permit the use of the astro dome and
upper escape hatch for exit, the crash ax at
the rsdlo operator's station may be used to
break the pilot's canopy.

Section III
Paragraphs 1-2

2. FIRE.

a, BILOYER SECTION FIRE.- A fire in a
blover section during the starting proce-
dure may be extinguished by having the ground
crew release Co2 to the affected blower sec-

tion.

b. ENGINZ SECTIOHN FIRE. -

- Pilot . Copilot

(2) Have the necessary -
emergency exits opened in

case 1t becomes necessary

to abandon the airplane,

{(3) Feather propeller of
affected engine.

(3) Lower the landlng gear.

Engineer

(1) Notify the pilot.

(3) Cloge the RERGEICY FUE:
AND OIL SHUT-OFF VALVES.

(4) CYLINDER HEAD TEXP.
S4I1CH- Hold to "WARKER."

(5) MIXTURE COKTR0L- "IDLE
CUT-0OFP."

(6) THRUTTLE- Closed,
{7) IGNITION- "OFF." .

(8) Fire extingulsher selec-
tor switch- Set to zons in-
dicated by lighted lamp.

(9) DISCHARGE SWITCH~ Hold
to "1lst FIRE" for six sec-
onds.

(10) When the fire is out,
the light will go out, If
the light should remain on,
hold DISCHARGE SVITCH to
"2nd FIRE" for 6 seconds.

) NOTZ=

The "2nd FIRE" position of
the DISCHARGE SWITCH may
be used for the same zone
or 1t may be directed to
another zone,

(11) Do not start the engline
in the affected zone agaln.

WARNING

If a third fire occurs,
abandon the airplane.

PILCT'S LOTES
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Report No, HB-18 Paragraphs 9-1
h. Alert the crew and at the moment pre- 1. After the alrplane has come to rest
ceding the "touch down" have the ,ngin,f,’,"" leave it immedlately. Make sure all crew
cut the ignitions for the A.P.U's, and at members are out then get a safe distance
the same time pull the EMERGENCY STOP ALL away from the airplane,
GIJES switch. (See Sectlion I
g (See Section I, figure 7, 10, LANDING IN WATER (DITCHING).- Informa-
tion on ditching procedures has not been

compiled at the time of this publication,

I. EMERGENCY ALARM SWITCH
2. EMERGENCY ALARM BELLS
3. CRASH AXES

4. FIRE EXTINGUISHERS

5. FIRST-AID KIT

Figure 2. Crash Axes, Fire Extingulshers and Pirst Ald Kits

PILOT'S MNOTES

CoHPIDETTTAL III-5
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1. OXYGEN SYSTIM.

a, GENERAL.- The alrplane is eguipped
with a low pressure, demand-type, oxygen
system, operating at a maximum working
pressure of 425 psi. Thirteen oxygen regu-
lators, flow indicators, and pressure gages
are provided for crew members. In addition
to the normal system, there are four port-
able oxygen bottles and six recharger hose
assemblies in the alrplane. (See figure 1.)

b. USE OF OXYGEN (UNPRESSURIZED CREW
MACELLE).

(1) Use oxygen above 10,000 feet.

(2) At night use oxygen from the ground
up, with auto-mix "ON."
?

(3) Above 10,000 feet, use portable
oiygen bottles when moving about the air-
plane,

¢. CHARGING PORTABLE OXYGEN BOTTLES.

(1) Remove the recharge hose assembly
from lts stowage clip., Hold ‘the hose and
move the lever to the right to remove the
plug from the end. '

(2) Slip the hose end over the flller
neck on the portable bottle and allow the
oottle to f1ll to system pressure.

(3) Remove the hose assembly from the
bottle, replace the plug and stow the hose.

2. RADIO EGUIPMENT.

(See figure 2, Radlo
Ut11Tty Chart,) . ’

PERRTIONAL EQUIPTIERT

Section IV
Paragraphs 1-2

a, GENERAL.- The radio equipment installed
in this alirplane consists of the follcwing
sets: AN/AIC-2 interphone, SCR-274N cormand
set, AN/ARN-7 radio compass, RC-193 marker
heacon set, T-30 and T-17 mlcrophones, and
HS-33 headsets, Ten BC-1366 jack boxes are

-installed in the afirplane, cne at each crew

station in the forward cabin and four in the
aft cabin. Headset and microphone plugs are
attached to each maln gear strut for use of
ground crew observers during ground opera=-
tions. The pllot and copllot each have a
filter switch box plugged into the headset
circuit between an adapter and the jack box,
(See figure 3.)

b. JACK BOXES,- The following positions
are marked on the jack boxes:

(1) "“COMMAND."~ This position controls
radio set SCR-274N for transmission and
reception with ground stations or other air-
craft.

(2) "COMP."- In the compass positlon,
radio set AN/ARC-7 i3 used for listening to
ground stations for navigational purposes,

(3) "INTER."- The interphone position
1s discussed 1n paragraph c. following.

(4) "CALL."- This position 1s spring-
loaded momentary selection for connecting
the pilot and crew members, regardless of
the switch positions on the other jack boxes.

¢, INTERPHONE.~ An interphone amplifier
i3 mounted on a shelf just forward of the
radlo operator’s table. An "CN-OFP" switch
and a GAIN CONTROL are installed on the face
of the amplifier, Gain control settingas are
stenciled on the top of the ampliffer.

CoNPrIOENSILL, Iv-1
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(1) OPERATION.

(a) TO LISTEN:- Place the jaclk box
selectcr awitch on the "INTER" position.

(b) TO TalK:- (Selector cn "INTER.")
The pilot and copllot press the microphone
switch on thelr respective control wheels
and other crew members actuate their "PRESS-
TO-TALK" hand switches.

3. PILOTS'! STATION,

a. COMMAND RADIO SCR-274N.- The command
set 1s comprised of two transmitters and
three receivers. & remote radio receiver
control box and a transmitter control are
sttuated on the pedestal between the pllot
and copilot. (See figure 4,)

(1) OPERATION OF RECEIVERS.

{a) To turn on a receiver, place the
"CW-OFF-MCW" gwitch on either "Ci" or "MCW!

(b) Place the jack box switch on
"COB3aID. "

(c) Place the "A-B" gwitch on "A"
for reception with one receiver,

(¢) =n~djust the tuning dtal and the
"I;CRCASE OUTPUT" knob for best recestion.

(e} To turn a receiver off, move the
"CW-CFF-MCY" awitch to the "OFFY position.

(2) OPZRATION OF TRAHSAITTERS.

(a) To start a transmitter, turn the
"TRANS. POWER" switch to the "ON" position.
Allow a 15 second warm-up period before
transmitting.

(b) Set the "TRANSMITTER SELECTION"
switch to the desired transmitting frequency,
indicated on the write-in plate,

(c) Set the emlission switch to "TONE,"
"CW," or "VOICE" as required,

(&) If on "VOICE," hold the control
wheel MICROFIONE switch, then speak clearly
and distinctly.

{(e) To turn the transmitter off
move the "TRANS. POWER" switch to the NOFF"
position,

b. RADIO COMPASS AN/ARN-7.- The radlo
compass ls used in navigation to take bear-
ings on two or more radio stations to estab-
lish a fix, to home on (fly dlrectly toward)
any radloc station, or simply to listen to
any radlo station in the frequency. Two
radio compass control boxes are loccated in
the airplene; one at the aft end of the
pedestal between the pllot and copilot and
the other 1s located on the cabin wall at
the navigator's station. A radlo compass
indicator 1s located on the pillots' instru-
ment panel and a master indlcator 1s provided
for the navigator. (See figure 7.) Two
antennae are used with the radio compass; a
loop antenna and a "sense" antenna, both of

Section 1V
Paragraphs 2-3

which are located on the underslde of the
crew nacelle,

(1) OPERATION OF THE. RADIO CQIPASS.

(a) Turn the jack box selector switch
to "CONP." or plug the headset directly into
the radlo compass control box. The latter
method disconnects the radlo compass from
the interphone system.

(b) To start the radlo compass, turn
the function switch to elther "COUP." "ANT,"
or "LOOP." Then push the "CONTROL" button
to operste the green light indicating control
from that station.

(¢) The function switch positions are
used as follows:

1. "COMP."- This position ls used for
automatic direction finding., When the desirec
station i3 tuned in, the loop turns toward 1t
autamatically. The Indicator pointer always
points toward the radlo station. For lnstance
if the polnter i3 to the right of zero, the
station i3 to the right of the headlng of the
alrcraft. The A-N signal will also be heard
in the earphones.

2, "ANT."- The antenna position is
used to listen to signals from the non-direc-
tional "sense" antenna, such as radlo range
or standard broadcast signals, For best re-
ception of these slgnals, set the Linterphone
volume control to full "INCREASE OUTPUT" and
ad just the volume of the signal with the
"AUDIO" control on the radio compass control
box. .
3. M"LOOP,"- Directlion bearings are
obtained on the compass indicator at thls
gosition. Place the "CW-VQICE" switch on

C%" and use the "LOOP L-R" switch to rotate
the loop for minimum headset volume and read
the bearing indicated as shown by the tall
end of the polnter.

NOTE

Bearings on "LOOP" and "ANT." are
sub ject to 1BO degrees ambiguitye.

c. MARKER BEACON SET RC-193.- The marker
beacon radio receiver 1s connected to the
radio compass control box so that any time
the radio compass 1s in operation, the
marker beacon will be on. A marker beacon
indicator light 1s located on the pilots'
instrument panel,

d. INTERPHONE.- An interphone Jack box,
adapter, and filter switch box 1s located
to the left of both pilots. Refer %o
paragraph 2, c¢. preceding.

e. OXYGEN.- An oxygen regulator ls loca-
ted on the cabin wall to the left of the
pllot. The copllot's regulator ls mounted
on the side of the control pedestal. See
paragraph 1.

fo. SUIT HEATER CONTROL.- A sult heater
control box, see 3, figure §, is located to
the left of the pilot on the cabin wall. The
copilot's control box ls secured to the air-
plane structure in back of his seat.

OONSIDENSGad, Iv-3



Sectlon IV
Paragraphs 5-7

CCMMAND RACIO
RECEIVER CONTRGL3

SCMMAND TRANSMITTER
CONTROL BOX

Filgure 4.

¢, IUTCRPHOUE.- The interpnone jack nox !s
gitusted to the navigator's left. Refer to
psragraph 2, ¢. Iln this section.

d. CXIGLI,~ The ravigator's oxygen controls
are mounted on the cawvin wall to the left of
the radlo compass control box., (See flgure
7.) A recharger hose asserbly for filling
the portable oxygen bottles ls Installed ad-
Jacent to the oxygen regulator. Refer to
paracraph 1. ¢. in thls section for instruc-

tions regardlng the use of the recharger assem-

bly.

e, SUIT HEATER COCIlITROL.,- A sult heater con-
trol box 1s installed on the cabln wall just
forward of the oxjgen controls.

6., HAADIC CPERATCR'S STaTIC..

a., INTERFHOKE,- The radlo operator's inter-
phore jack box is located on the cabin wall
abov: the table. The interphone amplifler is
mounted cn the lower radlo shelf, for.ard of
th§ radlo operator's position. (See fi;ure
90

b. OQX{GZl CCITRCLL.- Uxygen controls are
lccarted to the left of the radlo operator,
Refer to jparayrsph 1, in thls section.

c‘ RS SR STE- b SN
Heport ilo, HB-1&

SCR-2741 Radic Controls

c. SUIT H=...ZX JCUUTROL.- The radio opera-
tor's suit heatsr control box 1s mounted under
the left side of nis table,

7. UCUCHLRDIER'S STATIGH. (See flgure 10.)

a, ZOLZILG CGLTROLS.

(1) S5ZULRaL.~ [he 3crmb release gyster 1s
all-zlectric. The zontrcl zansl is tc the
cormtardisr's rignt and 2 bomb release switch,
on a {lexible cord, extends from the aft slde
of the panel. [he BCLZARDI:R'S FUVER SURPLY
switch 1s locsted at the loaer left corner of
the panel. (See figyure 11.) vhlle on the

rouad, this switch shoula be irept in the
CFF" pesttion.
WARLING

lefore enterins a bomb Lay, he sure
that the Z40 0 Bad DCGR 1.a0TZX and
the UCLBARDILR'S POLCAR SU-FLY
switches are both "Grp."

The borl Lay docrs are opnened b turning the
SOLon DILIR'YS POl SUFELY switen "GU" ard the
deglred BOLY =hr U Jnl.TUd gwltches to

the "OFLIY position. Jhen, 9, Surnias the

CEo el DG LSTEL gwisan Mo ¢ g~lacted
GewTs Wil o,

IV SO s aae
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4, ENGINEER'S STATION.
figure 24,)

(See Section 1,

a. CABIN HEAT AND VENTILATION.

(1) GENERAL.- Alr that has been heated
while passing through each lnboard engine
exhaust heat exchanger 1s ducted to a cabin
heat exchanger in each wing. This heated
air {8 passed through or around the cabin
heat exchanger and 1a then dumped overboard
through a waste gate in the lower skin of
each wing. Cabin alr, either supercharged
(from the intercoclers) or unsupercharged
(ram), ls passed through the cabin heat
axchangers. lere the air 1s heated or
allowed to remain at its initial temperature
before belng discharged into the crew nacells,
This system has been designed so that the
supercharged air could be used for cabin
pressurization, however, this alrplane 1s not
equipped with a sealed crew nacelle so it
cannot be pressurized. (See flgure 6.)

(2) CONTROLS, (See figure 6.)- Cabin
alr temperature ls controlled by motor-
operated valves which regulate the amount of
hot air passed through the cabin heat ex-
changers. The valve for each heat exchanger
1s controlled by a switch marked CABIN TEMP,
Two swltches, fdentiflied as CABIN AIR VALVES
RH-1li, open or close valves in the cabin air
discharge ducts, The switch marked "SUPER-
CHARGED-UNSUPERCHARGED, "™ selects supercharged
air from the intercoolers or rammed air from
sccops in the leading edge of the wings.

(3) OPERATION,- Move the two CABIN AIR
VALVE switches to the "OPEN" positions and
place the third switch on either "SUPERCHARGED"
or "UNSUPERCHARGED." Regulate the temperature
of the cabin by momentarily holding the CABIN
TEXP. awitches to the "WARMER" or "COOLER"
positlion,

b, WING ANTI-ICING,- See Section I, para=-
graph 43.

c¢. INTERPHONE.- An interphone jack box 1is
located on the table to the left of the
engineer. A GROUND CREW INTERPHOKE switch 1s
situated on the panel next to the fire extin-
gulisher controlas. Thls switch is used to
connect the ground crew observers, at the
nose gear, into the lnterphone system during
ground operation.

d. OXYGEN.- The oxygen regulator is
located on the teable to the left of the
engineer, (8See paragraph 1, this section.)

e. SUIT HEATZR CONTROL.- A sult heater con-

trol box 1s installed under the right hand
edge of the engineer's table,

5. NAVIGATOR'S STATION. (See figures 7 and 8.)

a. RADIC COMPASS,.,- The navigator may take
control of the radioc campass by turning the
function switch to either "COMP,"™ "AHT," or
"LOOP," and then pressing the CONTHOL switch.

See paragraph 3. b. in thls sectlon.

CONPEIBBNPIAL

Section IV
Paragraph 4-¢
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Flgure 3, Jack Box, Filter, and Lidapter

b, GYRO FLUX GATE CCLPASS.

(1) GENERAL.- The master compass indica-
tor is located on the navigator's lnstrument
panel, see 1, flgure 8, and a repeater indi-
cator 1s situated on the pllots’ instrument
panel. The amplifier is located on the floor
under the navigator's table.

(2) OPERATION.

{(a) To start the gyro compass, turn
"ON" both the dc¢ ard ac switches. (See
figure 8.,) Check to see that the amplifier
switch is "ON,"

(b) Allow ten minutes after starting
the gyro before caging or uncaging.

(¢) Erect the gyro by moving the
toggle switch, figure 8, first to the "CAGE"
position and then, after waiting a few seconds,
to the "UNCAGED" position.

NOTE

Keep the toggle switch in the
"UNCAGED" posttion at all times
except when running the caging
cycle.

{d) Correct for magnetic varlation,
if necessary.

(e) Check to see that the galn con-
trol on the amplifier i3 properly set.

(r)

To stog the gyro, turn the ac and
dc switches

"OFF.
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i SUPERCHARGED e

V AIR INTAKE
J

RAMMED AIR INTAKE

7
-

P
HEAT & VENT LINES-CABIN
HEATER TO CREW NACELLE

Y

.-CABIN TEMP—s
H. L

.—R— CAaBIN AIR VALVES———e
M.

SUPERCHARGED

X
CPEN

T
AT

®

OPEN

{
0.55

WARMER wﬂRﬂER

E UNSUPERCHARGED

PITOT AND CONT.  WING
BELCWS HEATER ANTHICER

@

@ @

D @

AUTO auTo

H &

CLOSE OPEN

FLOW SELECTOR VALVE
VENTUR! VALVES

SUPERCHARGED AIR FOR
HEATING OR CQOLING

\\\ i

OVER 5000 FT.
' \\ )//{ ::/ : Ru P
- P H
\ \ v "
; ( SUPERCHARGED T g oren supeacnmm oPEN
>\ f“ AIR INTAKE '// .- L
2 ity :"’ A ﬂ @ @

CLOSE

®

UNSUPERCHARGED CQLOSE

® @

- PITOTAND CONT.  WING
_"m HEATER ANTHICER

®

R .
. - ‘
\ rd < Y -
../ MEAT & VENT LINES-CABIN L ,

\\ \,” HEATER TO GREW NAGELLE S N . FLOW SELECTOR VALVE
o e /] | Ny VENTURI VALVE
\/ // .’ . ) -

» 1] ’
. ,/l\ J 1~
' . S 1 INTERCOOLER HEADER(RE!’)
\ s / ' N
\ | ! NI
\ g : VAR
— j ) _/ /,\
——_.\__ - -CABIN AR HEATER— gt
Baied PN - 1 (.Z:);;',
RAMMED AIR FOR HEATING OR GCOOLING — ( ; )-\,‘/.o,,
N '.:)~
=l

Fioure 6. Heat, Vent,
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- -

L OXYGEN INSTRUMENTS

2. OXYGEN REGULATOR

3. SUIT HEATER CONTROL 80X
4. RADIO COMPASS

CONTROL BOX

| MDA LTS St

Figure S. Radio Compass Controls, Sult Heater Control, and Oxygen Instruments
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>

lL MASTER COMPATS
-1 ONZITATR

POALTIME

I SOMPASS

INQIZATOR
(R Kaied 4

[— .

Pizure 6, MNavigator's Instrument Fanel

(1) If bombs are tc be released in
traln, hold the release switch on urtll the
traln ls completed. [or selective release,
press ardé releass the swltch Sar sach hemb
dropped.

NOTE

Train release na7v be stopped uy
releasing the hcmb switeh,

(J) <Close the borb bay doors by
placing tie BGIIB BAY DOUOR SCLICTGR switclies
to "CLCSE" and moving the BUID BaZ DOCR

1iaSTER switch to "Ou."

b, INTERFUONE,- The bombardler's iater-
phone jfack box iLs located on the floor under
the Loub control panel. (Sz2e 3, fiyurs 19.)
Refer to paragraph 2. c. preceding,

¢. OXiGiil,- The oxypen regulator and Capes
are on the {loor adjacent to the Laterphone
jackt box. (See 2, ficure 10.)

d, SUIT YE.T-AR CCLTRCL.- A guit heater
centril hSox Ls nonnted on the eanln wall to

the Sombardizrla »i b, (Ses 4, f1ours 10.)
[ ’ —

iv-10
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. HB-18

View Looking Outboard

KAt WA PR

ICME _IGHT
. FIRE EXT'NGUISHER
FIRST A1D KiT
CXIREN RESULATC
JAAS~ 2XE

RAT.C TRERATLRS SEAT

AR IR

Myure 3. Rudl- Cperater's Statlion
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ol . e

I SUIT HEATER CONTROL BOX
2. OXYGEN RESULATOR

3. OXYGEN INSTRUMENTS

4. RADIO SWITCH BOX

5. NAVIGATOR'S INSTRUMENT FANEL
6. RADIO COMPASS CONTROL BOX
7 SWITCH PANEL

8. NAVIGATORS TABLE

9. GYRO COMPASS SWITCH BOX

Flgure 7,

{2) OPER-~TION OF THUZ BOLDB RELEASE SYSTFM.
(See figure 11.)

(a) Turn the BCLBARDIER'S PO%ER SUPPLY
switch "oy,"

(b} Place the BOLEB Baf SELECTGR switch-
es in the "ON" position.

{¢) Move the corresponding BCLB BAY
DCCR SLLECTUR switches to the "™OPE[" position,

NOTE

These switches must be operated in
palrs according to the firing order,
The firing order is marked on the
panel immediately above the indica-
tor lights.

— (d) Test the indicator lights by moving
the INDICATOR LIGHTS switch from "NORUALY go
"TEST." All incicator larips should 1ight,

{‘ﬁ3~

Sectlon IV
Paragrapn -

s 87
. -

v
'

=
-~

e m e wem . -

Navigator's Station

(e) Set the intervalometer dlal to "SEL"
or "TRAIN." If set for "TR.IN" release, adjust
the dlals ay destred,

(£)  To open the selected bomb bay doors,
move the BOLB BAY LUCR LuSTZIR swich to the
"ON" position.

(g) If nose aming 1is deslred, riove
the ARLING gwitch that s locazted to the
right of the intervalometer to "ARM." The
indicator lamp next to the switch will
light for the armed postition.

(h) To check the loaded borh stations,
hold the ILDICATOR LIGhT SWITCI "enL?
NOTE

Do not hold the I!DICATCR LIGHT
awlteh "ON" durin, bemb release.

CONKIDEUL InL [7-2



Section IV

1v-.12

SOUFIBENT IR
Report No. HB-18

PILOT'S NUTES

-

CONPIDENTIAL



HOWNI9E0 . oo 94 Section IV
Report No. lB-1l8

. BOMBARCIERS CONTROL
PANEL

2. OXYGEN CONTROL
PANEL

RADIO JACK BOX

3.
4. SUIT HEATER
CONTROL BOX

BOMB RELEASE

Ry - M
=5 - v
ey e 111

Figure 10. DBombardler's Ststlon

P,mre 11. HBombardler's <ontrol Panel
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Paragraph 1

e. CRUISING. = =

(1) CARBURETOR ICING.- When the car-
buretop alr temperature is between -10°C
to +10°C in an stmoaphere of high humidity
or free moisture, carburetor icing 1a
1ikely to occur. Under such atmoapheric
condltions‘ a carbugetor alr temperature of
between 10 C and 38°C should be maintalned.
Ise carburetor preheat for two minutes every
nalf-hour during flight 1if carburetor icing
ias suspected. ’

(2) WING ANTI-ICING.- Use 6heer wing
antli-icing at any time iclng conditions are
- present.

(3) CONTROL BELLOWS HEATER AND PITOT
TUBE HEATERS.- Keep the control switch for
these heatsrs "ON" at any time lcing condi-
ito?a are present., (See Section I, flgure -

Te

~ —\ "*’7

f. APPROACH AND LANDING.

(1) LANDING FLAPS.- Use full flaps (30°)
when landing on ice- or snow-covered runways.

COURIBBNTIXL”
Report No. HB-18

(2) CARBURETOR AIR.- Alwaja land with —
carburstor air on "PREHEAT."

(3) PROPELLIRS,- To reduce the landing
roll and use of brakes, reverse the pitch of
all propellers immediately after starting the
landing roll,

(4) ENGINE COOLING,.- aAvold rapld englne
cooling when lettlng down.

8- BEFOHE LEAVING TAE AIRPIANE.

(1) PARKIHG.- Park the lirplane on can-
vas or pine bougha to prevent the tir-: from
freezing to the ground., - el

(2)
ing brakes.

(3) MOORING.- In cold climates where high
winds are frequent, the airplane, if parked
outside, must be properlj moored.,

(4) COVERS.- If the alrplane 1ls to be
parked where lce and snow may accumulate on
the wings, cover thie upper surfaces. See
that the fabric cover i{s lnstalled over the

PARKING BRAKES.- Do not set the park-
Use wheel chocks.

‘electrical equipment in the nose wheel well,

FILOT'S

V-2
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CORFIDENTIAY
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- EXTREME

1. ARCTIC OPERATION.

B

ﬂ -
e

a, BEPFORE ENTERING THE AIRPIAINE.

(1) TIRES AND BRAKES.- Move the alr-
plane encugh to be sure that the tires are
not frozen to the grcund. If the tires are
frozen, thaw them out, If the alrplane
moves but the wheels slide, the brakés are
frozen. Thaw the brakes with a hot air
blast.

(2) LAINDING GEAR.~ Check all micro-
switches to see that they are free of ice.

(3) PROPZLLERS.- Remove any accumula-
tlons of snow or ice from the propellers.

(4) DRAINS,- Check the fuel and oll
sump drains. If fuel and oll does not flow
freely from the drains, thaw them out. Then
drain a sufficlent quantity of fuel or oll
to lnsure removal of any accumulation of
water,

(5) VENTS.- See that all vents are free
of ice,

(6) OIL.- If the oll h1as been renoved
frgm the alrplane, heat it to approximately
70°C before putting it back into the oil

system,

b. ON ENTERING THE AIRPLANE.

(1) INSTRUMENTS.- If necessary, apply
heat to the lnatruments which operate 1inde-
pendently of the engines.

(2) WINDOWS,.- If frost has formed on
the inside of the windows, warm them with
bli:t heaters and wipe off the frost as it
melts,

33 5 Section V
Paragraph 1

R BAERATIONS

STARTING THE ENGIIES,

(1) PREHEATING THE ENGIINES AMD A.P.
UNITS.

(a)° It ghe outslde air temperature is
below =18°C (0°F), apply preheat to the
engiaes before-attempting to start them.

(b) Apply hot air from blast heaters
along the leading edge of each wing so that
the hot air will be directed through each
englne cooling fan. irect hot air through
the intake scoops of the auxillary power
units.

{(2) CARBURETOR PREHEAT.- After the A.P.
Units have been started, apply heat to each
engine carburetor air intake from the lead-
ing edﬁe of the wing while the engines are
being "inched" through, prior to starting.

(3) PRIMING.- Adequate priming varies
from two seconds with an alr tenmperature of
5°C (40°F) to more than 10 seconds depending
on the temperature,

d. WARI-UP.- Follow the normal warm-up
procedure, except when extremely cold tempera-
tures make it necessary to dilute the oll
further in an emergency. Use carburetor air
"PREHEAT" during wamm-up when outside air
temperatures are -20°C (-4°7), or below.

Use "PREHEAT" also on the ground when condl-
tlons are conducive to the formation of
carburetor ice. Ue sure to turn the CAR-
BURETOR AIR switch to "NORMAL" before take-
off. If left on "PREHLAT," {t over-heats
the engines, causes loss of power, and will
probably produce detonation.

COMPIDENTIAL V-1
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CARBURETOR
POWER PLANT CHART PR-1C0-B1 or
, PR-100-82
AVRCRAFT MODEL (S} PROPELLER(S) ) ENGINE MODEL(S)
-3 HAUTLTON STANDARD SUPFR HYDRAMATIC R-4360-17, -2
[T1773 FUEL | 0IL | o1L [cootanT|CARB.| e NAXINUN PERMISSASLE DIvING RPN:3060/30
REABING | PReEss. | peess.) .| TEWe. ATEP cons. NININUN RECOWNENDED CRUISE RPN: 1150
17”1&.35[60.E - NAXTNUN RECORNENDED TURDO [ 1411 22,500
sesIREe
otL  aaapE: (3) 1120 (w) 1120
maxiwn 19 100 | 85 38% FUEL 6RADE: 100/130
muien |16 40
s |9 |25 #98°C Por Climp
WAR EMERGENCY MILITARY POWER OPERATING NORMAL RATED . MAKIMUM CRUISE
(CONBAT ENERGENCY) {NON-CONBAT EMERGENCY) CONDITION (MAXINGN COBTINUOUS) (NORMAL OPERATION)
nsuTES 5 nINGTES TINE LINIT UrLIMITED YRLINITED
No Yar Emergency 232% - MAX. CYL. ND. TEMP, 2320¢ 218%
th;g = A.R. MiXTURE AR AL,
2700 R. P. M. 2530 2230
it | soeen | poee | wer. | seer- | e ™ | S0 PRESSURE [ S| wanir. | swen- | men | wwir | soeen- | met
PRESS, | CMARGER |Cal/Nin PRESS. | CHARGER]| Gal/Nin 'C. ALTITUDE 'F. PRESS. | CNARGER arn @ PRESS. CNARGER| aom &
51 6.1 |sso| 40,000 FT. |-e7.0] 44 348 | 33, 146
5 6.1 |[.iso| 38,000 FT. |e7.0| & 3u8 §Bg 146
51 6.1 |[ss.0| 36,000 FT. |-47.0| B& 3u8 | 33.5 146
51 6.1 l.szu| 34,000 FT. |-s2.}] L& 348 . 146
51 6.1 |anl 320000 FT. [esa] ub. 3ua %2 146
51 6.1 w4l 30,000 FT. |uso| ub 3u8 | 33,5 146
51 6.1 |05l 28,000 FT. [-w.s{ 4 348 .5 146
51 6.1 las.s| 26,000 FT. |-m.7| ub 3us %gs 146
a 6.1 |-a2.s] 2u.000 FT. |-s.5| 44 Sue | 3375 146
2L 6.1 |.zn.6| 22,000 FT. |-in4| b 388 | 33,5 146
£1 6.1 |[Zws| 20.000 FT. [-123] b e 334 L4
51 6.1 |z0.7| 19,000 FT. |-s2] 4 348 | 33,5 146
51 6.1 [.és| 16,000 F7. | 20| B4 38 | 33,5 146
51 8.1 |.z27] tu,000 FT. | 9] U4 348 | 335 146
51 6.1 |Tas| 12,000 FT. | 62| b4 548 | 3305 146
51 6.1 |.«s| 10,000 FT. |2a.4] ub 348 | 33,5 1%
5 6.1 ) os| 8,000 FT. |30.5| ub 3u8 | 335 146
51 6.1 { 3,| 8,000 FT. |a.s] bb 348 | 33.5 146
51 6.1 | 7| 4,000 FT. |w.z| ub 348 | 33,5 146
51 6.1 |0l 2,000 FT. |sis| U4 348 | 33,5 146
51 6.1 |is.o] SEA LEVEL |seof U4 3u8 | 33,5 146

GENERAL NOTES
FOR COMPLETE CRUISING DATA SEE APPENOIX [
NOTE: TO DETERMINE CONSUMPTION 1N BRITISH
IMPERIAL UNITS, WULTIPLY BY 10 THEN OIVIOE
BY 12, RE0 FIGURES ANE PRELIMINARY SUSJECT
TO REVISION AFTER FLIGHT CHECK.

CrGIL CONSUMPTION: MAXIMUM U.S. QUART PER HOUR PER ENGINE.
(Gal/NIn: APPROXIMATE U.S. GALLOR PER XINUTE PER ENGINE
(SgPN: APPROXIMATE U.3. GALLOM PER HOUR PER ENGINE.

F.T.: MEANS FULL THROTTLE OPERATION.

VALUES ARE FOR LEVEL FLIGHT wiTh Ran.

TAKE-OFF CONDITIONS: ) CONDITIONS TO AVOID:

2700 RPM, 51" HG., Auto Rich Item (2) Under "Special Notes,"

SPECIAL NOTES

2. The following RPM-MP, combinations cause detonation in auto lean:

2000 APM-lP above 35.2" Hg.
2100 RPH-MP above 34,7 Hg,
2230 RPM-MP above 33.5" Hg,

OATA a3 OF U-18_ULGsasco ov Estimate

1. Flight above 15,000 feet is not reconmended due to auxiliary power plant limitations,

AAFNC-526

d-4-84

WP.2.33-44.10M

Plgure 2. Power Plant Chart

A-2 SONPLOPNRITLL



SLARIDRNBEAR
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LAS.

AIRSPEED INSTALLATION
CORRECTION TABLE

CORRECTION
FLAPS RETRACTED

FLAPS & GEAR EXTENDED

Flgure 1. Airapeed Installation
Correction Table

COMFIPBLIAL
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Appendix I

@MAX. MILITARY RATED POWER 24,750 SIMAX. TAKE OFF RP.M. 2700
B OPERATING RANGE 1,000-22,500

25
FUEL
PRESSURE

B AUTO RICH OPER. 2200-2550 RPM (REQUIRED)
B AUTO LEAN OPER 1i50~2200 RP.M.(PERMITTED)

W MAX. TAKE OFF PRESS. 510 IN. HG.
8 AUTO RICH OPER. 35.2-44 IN. HG.

| MAX. SAFE PRESS. 9P S.1
B OPERATING RANGE 16-18 P.S.L.

B AUTO LEAN OPER. 32.8-35.2 IN.HG 8 MIN. SAFE PRES. 16 P.S.l.

®MAX. SAFE PRESS. 100
B OPERATING RANGE 60-100
@ MIN. SAFE PRESS. 60

BMAX. TAKE OFF TORQUE 202
8 AUTO RICH OPER. I150-178
W AUTO LEAN OPER. 130-150

W MAX. INDICATED OIL TEMP. 98° C.

8 OPERATING RANGE OIL TEMP 60°-75° C. ® DESIRABLE+18°-+38°C.

B MIN. FOR T.0. AND FLIGHT 40° C.

B MEAN CABIN PRESS. ALT.
8000FT. 2300 FT.

B MAX. RATE CABIN PRESS.
CHANGE = 300 FT./MIN.

B OPERATING RANGE
0-300 FT./MIN.

cv TEMR

WMAX. ALLOWABLE +38°C. BMAX. TAKE OFF TEMP. 232°C.
W AUTO RICH OPER. 218*-232°C.
B POSSIBLE ICING -10°~ +i8°C. @ AUTO LEAN OPER. i50°-218°*C.

S MIN. 18°C. @MIN. SAFE TEMP. 25° C.

35
00 NOT EXCEED
AIRSPEED AT ALTITUDE

B 360 M.P.H. LA.S. MAX.
8 |60M.PH. LA.S. MAX.
FLAPS DOWN

Figure 3. Instrument Limitation Marklngs

“CONTIDENILLL.
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