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DESCRIPTION

1. GE.ERAL.- The Horthrop Xi-35 heavy oom-~
bardnent airplane, serial nunber 1AR42-13803,
13 a flying wing of the pusher type, power-
ed by four R-4350 turbosupercharged engines;
each driving an elght-bladed, dual rotating,
reversible pitch propeller. It has a wing
span of 172 feet, an overall length of 52
feet, and an overall helght of 20 feet. The
welght empty 1s aporoximately 84,000 pounds
and the maximum gross weight 1is aprroxinate~
ly 140.000 pounds, This alrplane has not
been equipped with ammament but dummy fair-
lngs have bLee:. lnstalled to simulate ;un tur-
rets and sighting stations. Elght bomb bays
are lncorporated in the wings. The crew na-
celle 13 located at the center of the wling
and provisions have been made to accomodate

8 crew of six; pllot, copilot, flight engin-
eer, navigator, radlo operstor, and bombar-
dier., (See figure 2.)

2, FLICLT COLTAOLS.- Conventional control
wheels a..d colurmns are provided for the

pllot and copllot. The rudder pedals are
somewhat unconventional in operation inas-
ruch as they operate lndependently 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 systeris to lend "feel” to elevon and
rudder operation., A control force bellows 1is
connected to the pllot's control column, and
spring assemblles are attached te the control
wheel mechanisms and to the copilot's rudder
pedals to add "feel" to these controls. The
spring assemblles, attached to the rudder
pedals, are used to prelcad the pedals and
are also connected to the rudder trin control
for rudder trim. See flgure 3. for ldent!-
fication of the control surfaces,

5. ELEVONS. (See fijure 3.)- These surfsaces
are normally actuated by hydrsulic pressure,
but, 1n case of a hydrsulic failure they may
be operated elcctrically. The elevons func-
tion as both elevators and allerons. Fore

Section I
Paragraphsg l-¢

arnd aft moverzent of the colurn moves both el-
evons together as a conventional elevator and
turning the control wheel moves the elevons
in opposite directions, in a manner similar

to conventional allsrons. Operation of the
control colurn and wheel may be rmadec individ-
ually or in comblnation as illustrated in filg-
ure 4, Simultaneous noverent of the control
column and wheel produces a combined elevator
ard alleron action.

4, ELEVON ZI'ERGENCS CCUITROLS.- Either one of
two swltches, one ¢n 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 aswit
on the pllot's control wheel is used for a mon
entary check of the system or for quick en-
gagerient durling flight. The "ON" position of
the pedestal switch will engage the system for
continued use. When the system ls engaged,
the normal hydraulic pressure ls by-passed,
The emergency system 1s operated from power
Froduced 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
airplane battery where it will operate for

‘approximately 30 minutes before complete fail-

ure. Should this system be engaged while in
flight 1t must be left "ON," no attempt should

-be made to return to the normal system. The

epergency system has sufficient power to com-
pletely control the alrplane at alrspeeds bhe-
low 200 mph (IAS),

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

6. BUDDERS, (See fipure 4.)- A hydraullically-
actuated, double split-flap type rudder is
attached to each trim flap. The rudders riove
with the trim flars when the trim flaps are
used to trim the airplane but they operate in-
dependently of the flaps for directional con-

CONPIDAVEIAL I-1
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BOMBARDIER'S STATION
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STATION

CREW QUARTERS

MAIN
ENTRANCE
HATCH

FLIGHT ENGINEER'S
STATION

— RADIO OPERATOR'S STATION

PILOT'S STATION

Fiqure 2.

trol of the alrrlane. Pressure on one rudder
pedal causes its corresponding rudder to cpen,
1ts surfaces deflecting above and below the
trim flap surface, The rudder pedals are not
interconnected, therefore, simultaneocus rove-
ment of the pedals will open both rudders,

and they will also operate when the pedals

are used to apply the brakes,

7. RUDDER TRIM CO!ITROL.- A rudder trim con-
trol knob 1s located on the pedestal to the
right of the pllot. (See 25, figure 6.)
bioverent of the knob to the left or right,
moves the corresponding rudder pedal out of
the neutral position sc that the rudder oper-
ated by that pedal 1s opened the arount se-
lected to maintaln 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, 1s
that 1t moves one of the rudder pedals out of
neutral so that if a bruke 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 &nd
controlled by an eight-position awitch locat-
ed on the pedestal between the pilot and co-
pllot. (See figure 5.) Two trim flap posit-
ion indicators are installed on the pedestal
imnediately forward of the control switch.

One indicator shows the amount of atlleron

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 thigs
alrplane, A control switch is located on the
pedestal within reach of elther 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 deslred 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
alrplane.

1c, LAiDInG FIAP EMERGENCY COLTROL.- Nor-
nally two electric motors drive the landing
flaps and either motor is capable of opera-
ting the flaps In an energency. The two
rotors ojperate through a differentlial gear
assemhly, and should one motor fall, it is
necessary for the motor brake to be applied
on the i{noperative motor before the other
rnotor can drive the flaps. To set the motor
brake on the ilnoperative niotor its electric
power mugt be cut. This 1s accomplished by
the use of swltches-that are located on the
flap power unlt. The flap power unit is in-
stalled in the top of the crew nacelle aft
of the rear spar bulkhead. A reset handle

[-2 GUSSTEEETAL



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

11, WING SLOT DOORS. (See figurs 3.)- An
upper ard 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

?ilot mamal or sutamatic control of the doors.

See 17, figure 7). Autamatic control of the
doors 1s accomplished through the use of pres-
sure switches which measure the air pressures
on the upper and lower wing surfaces, opening
or closing the doors at pre-determined 1lift
coefficlents, Since it i3 desirable to have
the slot doors open during take-off and land-
ing, a landing gear operated switch has been
installed which opens the doors when the land-
ing gear is down,
"DGORS 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 "QFEN" or

CLOSED" position as necessary.

12, AUTOMATIC PIIOT.- Provisions have been
made for the installation of an all-electric
autopllot and formation stick, however, this
eguipment has not been installed in the airpr-
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
maln gear and a single steerable wheel is used
on the nose gear, Normal retraction time for
the landing gear is approximately 57 seconds
and the normal extension time 1s approximat-
ely 556 seconds.

Indicator lights for the ~¢

Report No. HR-10
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14, LANDING GEAR NORMAL CONTROLS. (See 22,
figure 6.)- The landing gear control handle,
located on the pedestal, i3 safetied 1in the
"DOWN" position by an automatic device when-
ever the airplane is resting on the landing
gear. In addition to the "DOWN" position
safety, a "trigrer” lock, attached to the
alde of the control handle, must be ralsed
before the harmdle can be moved.

15, ILANDING 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 Llnto the
forward csbin. (See figure 8.) The emer-
gency system unlocks the landing gear fairing
doors, releases the uplocks, and disengages
the clutches of the landing gear actuators
which allows the gears to fall of thelr own
welght to a point where alir-oil bungees will
force them into the down-locks. dp s

16. LANDING GEAR INDICATOR LICHTS. (See Plg-
ure 9,)- Indicator lights, situated on the
pllot's and copilot's instrument panel, in-
dicate the up and locked, down and 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 1s up and lqpkeg, L

[ [
17, LANDING GEsR 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 1s made for turning
off the horns by pressing the button located
on the switch assembly that 1s 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 STEZRING CONTROLS. - The nose
wheel 13 free swiveling or it may be steered
through an arc of 98 degrees. Nose wheel
steering is accomplished by squeezing the
trigger on the parking orake handle and then
turning the handle to the left or right.,

RUDDER

TRIM FLAP

ELEVON
LANDING FLAP

”/4,
,,,,,,,,,,,,,

I,
4
7

7

i
7//////{{/{{,/5{/“;//{//{//

S -
Nl

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

19, BRAKE CONTROLS. (See figure 10.)- Power

brake valves, connected to the rudder pedal

torque tubes, are aoperated by normal movement

of the rudder pedals., A solenoid valve in the

preasure 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 solenoid, are pro-

‘ vided; one switch 13 actuated by the trigger

w. on the parking brake and steering contro

3 handle, and one on the rim of each control
wheel., To secure braking action, one of the
three switches must be presgsed and held while
the rudder pedals are depressed. The rudders
are operated each timg the lbrakes are applied.

NOSE UP

-

20, EKERGENCY BRAKE CONTROLS.- 'An emergency
air brake s~stem i3 incorporated in the air-
plane. (See figures 10.) The alr brake con-
trol levers are located overhead between the
pilot ard copilot. (See’figure 11,) Differ-
ential and metered pressure 13 obtained with
the use of the two levers. letered pressure
proportions braking action to the movenent
of the two control levers. The air storage
bottle contalns sufficient 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
asqueezing the trigger on the control handle

and then allowing the handle to move to its
full forward position. When the hydraulic
systen 1s up to its normal operating pressure
it 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 hydraullc system 1s used to
operate the primary flight surfaces and the
other system 1s used to operate the steer-

able nose wheel and the main gear brakes,

There are no manual controls for elther system,
operation 1s entirely automatic,

LEFT WING
DOWN

, ¥ ¢85, HYDRAULIC POWER BOOST SYSTEM. (See figure
i 12,)- The hydraullc power booSt system i3 used
Lt to operate the elevons, rudders, amd wing slot
1 doors. It is comprised of four complete systenms,
¥ interconnected in such a manner that the flight
control surfaces can be operated to control
the airplane even with three engines dead.
LEFT RUDDER Four hydraulic pressure gages, one for each
OPEN of the four systems, are located to the engin-
ser's left below the instrument panel. Oper-
ating preasure of thls system 1s 2000 psi.

24, HYDRAULIC NOSE WHEEL STEERING AND BRAKE

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

Figure 4. Elevator and Rudder Action wheel steering unit and the brakes., An accum-~

I-4 COIlRIDENFIAL
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ulator pressure gage la visible from the bomb-
ardier's atatlon, the gage being located in
front of the pilot's and copilot's ifinstru-
ment panel, A hydraullc pressure gage for
this asystem i3 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.)-"Te primary electric power used on thig
alrplane 13 208v a-c, 3 phase, 400 cycles, 28v
d-c current is used to operate relay controls,
instrmments, and some control motors, The
alrplane L3 equipped with two auxiliary power
units, hereafter referred to as A.P.U. which
supply a-c¢ power, and two motor-generuators
furnlsh d-c current. An A,.P.U, control panel
‘1s located)at the englineer's station. (See
flgure 15.) . . s
%A/w_’l‘ apad.. L s !

Y

me T Ta

/ ;4.N-1. ?;..:A«o' f~r
————

frparallel operation.

Tri=m Flap Controls

FPlzure S.

26, AUXILIARY POYER UNITS.- One A,P,U. i3 in-
stalled ‘in number 3 bomb bay and one In number
6 bomb bay., The controla are located on the
A,P,U. control panel, as shown in figure 15,
Conventional starting, vriming, and magneto
switches are provided for the units, and two
green lgnition lights are located adjacent to
the magneto awitches 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 AND VOLTLIETER SWITCH
AND VOLTAGE SWITCIES. (See f{gure 15.7- The
frequency and voltmeter swltch, having a cen-
ter position of off and extremes of "RH" and
"L," 13 used to select the A.P.U. desired
for a frequency and voltage output reading.
When this switch ls held to one extreme the
current frequency and voltage for that A.P.U.
1s shown on the CYCLE and AC VOLT indicators.
Current frequency can then be ad justed by
regulating the SPEED CONTROL switch until the
correct frequency 1s indicated on the CYCIE
indicator ard the voltage may be ad justed by
observing the AC VOIT 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 by the SPEED CONTROL switches.
The switches are spring-loaded to the center
posltions and rust be held to "IDIZ SPEED"

s i

HA / .- ‘ :
éection I"
. * Paragraphs 24-37

INSA 1 o .
or "FULL $PEED" positions to change engine /
speedss When the desired angine speed is »
reached the switches are then released and
the engines will maintain the selected apeed.
Indicator lights next to each switch indicate
the idle or full speed operation of the urits
Each control circult is protected by a fuse
that 1s located next to the control switch.

v £ -

/s
29, A.P.U. LoW OIL TEMPERATURE INDICATOR
LIGHT. ee flgure )= red indicator ligh
Ta Iocated next to each SPEED CONTROL switch.
The light indicates low oll temperature and
the unit must be operated in "IDIE SPEED"™ unt-
the light goes out. 7 ! :
, A ~

]

30. A.P.U. PARALLELING LI@%E A PARALLELIN
SWITC . ee flgure 15.)- lhe lleling
ITghta indicate when glip frequency occurs fo:
the purpose of paralleling tHe two units, The
two paralleling aswitches engage the units in
The switch located betwes
the EXCITER FIELD switches is placed or "PARA.
for the operstion of both units and on "HON
PARALLEL" for single operation.

3l, A.P.J, REIZASE SWITCHES. (See figure 15.!
An A.P.Unlt may be removed from the 'ﬁne" by
moving the appropriate release awitch to the
"RELEASE" position, and the switch between the
EXCITER PFIZ1D switches to "HON PARALLEL" po-
aition.

32, A.P.U, EXTERNAL POWER REIAY SUITCH. (See
figare 15.)- This switch 1s used to actuate " :
a relay which connects ground power into the
alrplane circuit. The switch is nommally '
kept in the "OFF" position, Rt

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

normally "ON" and in the svent of an overload
of the circuilt 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.]- These switches turn on the ring bus
relays which distribute power to the entire

3 phase a-c system. The switches are normally
left in the "ON" postitions, ', . . Y

i ———y—

35, A.P.U. AC ANPERE INDICATOR. (See figure
15.)- An a-c ampere indlcator Ls provided for
each unit to indicate the anperes being used.

36. A.P.U. KN OR KVAR INDICATORS. (See figure
15.)- These indicators show the kilovolt am-
peres being used., Each power unlt is rated
at 36.5 KVAR. .

P AR
37. MOTOR GENLRATORS.- Power for all direct
current uses ls supplied by two motor-gener- \
ator converter-umits.  The units may be oper- .
ated elther singularly or in parslledby the
use of the two-separate control switches lo-
cated on the A.P.U. control panel (See figure
15.). A d-c ampere indicator is situated
above each switch. A voltage regulator i{n-
corporated in each unit automatically regu-
lates voltages.

COWPTDENTTAL I1-5
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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. PILOTS CONTROL COLUMN 21
I0. CO-PILOT'S OXYGEN REGULATOR 22,
{l. 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'
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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

5. 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. Pllots' Control Pedestal Switch Pancl
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00 NOT OPERATE THE
EMERGENCY RELEASE
ABOVE 140 MPH (1AS)

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

¥

Figure 8, Emergency Landing Gear Control
38. EXTERKAL PCVER RECEPTACLES.~ A-c and d-c¢
exterral power recertacles are located in the
lower wing sakin, Immediately 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 1s connected
to the d-c power system which permits the
motor-generators to charge the battery, or if
the motor-generators are not operating, the

battery will supply current for limited oper-

ation of d-c equipment. The battery control
switch 1s located on the englneer's upper

electrical panel. --The switch should be "oN"
during operation of the airplane but must be
turned "OFF" when the airplane qr its equip-

ment is not in use. ' _ ?

40, CIACUIT BREAKEAS AlID LT{ITERS.- Switch
and reset type clrcult breakers are located
on the pllot's control pedestal (See 19, fig-
ure 7.) and switch type circult breakers are
ldentified on the engineer's control panels,
Limiters (fuses) are installed in a-c¢ and
aome d-c circuits., Liniters accessible in
flight are located as follows: A-c 11aiteprs-
aft slde of the rear spar bulkhead, a-c and
d-c limiters- in back of engineer's instru-
nent panelr d-c limiters- on cabin wall to
bombardier's right, and a-¢ limiters- in

I-8
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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 i3 pro-
vided on each light panel,

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

c. FLOURESCENT MAP LIGHTS. - There are
three of these lights in the airplane; one
for the pilot, co-pilot, and navigator, A
knob 1is located on the side of each 1light 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-pilot,
An "ON-OFF" switch 13 located on the 1ight
panel. The end of each light may be ad justed
for spot or focussed light.

IANDING LIGHTS.- Two retractable landing
lights are installed in the lower surface of

“the wing. The lights are controlled by two
-y~ AWiLChes on the pflot's pedestal., One switech

cont r6I¥ the extenalon and retraction of both

ﬁ\lights and the other their illumination.
/

f
! f.

POSITION LIGHTS.- Two three-position
swltches operate the position lights, One
switch controls the wing lights and the other

the tail light.

~

g+ RECOGNITION AMD FORL.ATICN LIGIT SWITCHES.-
These switches have been installed on the pllot's
pedestal but are lnoperative,

42, PICOT TUBE AND CQNTROL BELLOWS HEATING.-
Both pitot tube heads and the control be ows
for the flight controls, see paragraph 2, are
heated electrically. A single switch on the

engineer's lower electrical panel controls

the heaters, (See’figure 16.)
——’-.”1— t .
!43. JING ANTI-ICING.- A single switch on the

lengineer’s lower electrical panel controls
ithe anti-icing of both outer wings.
‘the switch 1s turned "ON" a portion of the hot

When

air that has passed through the outboard engines

74 . heat exchangers i{s diverted through the lead-
“ing edge of the outer wings.
. lower wing skin of each outer wing provide

:for the discharge of the alr after it has pass-~

Openings in the
ed through the leading edge of the wings,

44, LAIN FUEL SISTEM. (See filgure 19,)- an
Independent fuel system is provided for each
engine, however, the four maln fuel tanks and
engines are connected to a corzmion manifold
line. The manifold line pernits the operation
of any engine with fuel frar any tank. Cross-
feed valves installed in the manifold line
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 {ndf-
cating type fuel level indicators ars located

9 US (1031.68 Imp. llons. ©a the englineer's instrument panel. One in-
%:i: gﬁggﬂiﬁd %281 uUs 21030,04 I:S,g 2:11on,, dicator 1a used for both ocutboard fuel tanks
Right Inboard 1321 US (1099.96 Imp.) gallons, &nd the other indicator 1s used for both {n-
Right Outboard 1235 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 outhoard
fuel tank. 20 404
15 306
10 208
20 17
15 12
10 193&
20 2
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-
turns vapor to its main fuel tank at a 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 b{ the MAIN
ERGINE VALVE awitches. (See figure 16.) The
"PANK #__ ONI¥" 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 main tank.

e. MAIN TANK PULP SWITCHES.- These switches
located on the engineer's lower electrical
panel (See figure 16) have "ON" and "OFF" po-
sitions 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 SWITCH. (See figure
16,)- This switch, having "OPEN" and "CLOSE"
positions, controls valves in the manifold
line. When the switch is in the "QPEN" posi-
tion, fuel 1is allowed to flow through the
manifold line, so that an engine or englnes
may be operated with fuel supplied by a tank
on the opposite slde of the airplane.

h. FUEL FLOW INDICATOR.- Two fuel flow in-

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

CONPIDENFIAL
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J. EUMERGENCY FUEL SHUT-OFF CONTROLS. (See
figure 20.)- Emergency shut-off controls are
located overhead between the engineer and
radio operator, Four handles, one for eacgh
engine, are operated by pulling them down as
far as posaible. The handles operate mamual
control valves and the valves are open when
the handles are up, 011 shut-off controls are
located adjacent to the fuel handles and when
they are pulled, the fuel controls are also i
actuated. -

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

Each A.P.U. 13 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 is 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 3
alrplane 1s on the ground.

46, ENGINE AND TURBQ OIL SYSTEM.- An in-
dependent oll system 1s 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, TRANSFER SWITCHES.- Two oll transfer
awitches are located on the engineer's lower
electrical control panel, (See figure 1§.)
One switch is for the two left-hand tanks
and the other for the right-hand tanks',
position of a switch transfers oil in one
direction and in the other position the di-
rection of transfer is reversed.

One

b, OIL TEMPERATURE REGUIATION.- 011 temper-
atures are automatically repgulated. There are
no manual controls.
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. BOMB RELEASE SIGNAL u:m///‘/\

2 AIRSFEED INDICATOR

3. TURN INDICATOR

4. FLIGHT INDICATOR

5. REMOTE COMPASS
INDICATOR

6. RADIO COMPASS
INDICATOR

7 MARKER BEACON

8. AIRSPEED INDICATOR

9. BANK AND TURN
INDICATOR

10. RATE OF CLIMB
INDICATOR

Il ALTIMETER

12. BANK AND TURN
INDICATOR

I3. RATE OF CLIMB
INDICATOR
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4. MANIFOLD PRESSURE GAGE 19. TURN INDICATOR
15. MANIFOLD PRESSURE GAGE 20. FLIGHT INDICATOR

16. CLOCK 21. TACHOMETER
I7. GREEN LDG. GR. POSITION 22. TACHOMETER
LOCKED DOWN 23. ALTIMETER
18. RED LDG. GR. POSITION RE- --24. FLAP POSITION INDICATOR
LEASED BUT NOT LOCKED '~ 25. THERMOMETER
Firmire 9. Fillots' Instrinmcat tanel
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I. RESERVOIR I1. BRAKES SOLENOID VALVE 12.PRESSURE REGUL ATOR

2. AUXILIARY HYDRAULIC PUMP AND MOTOR
3. CHECK VALVES
4. HYDRAULIC PUMP AND MOTOR
5. ACCUMULATOR
6. ACCUMUL ATOR PRECHARGE GAGE
T.RELIEF VALVE

8.NOSE STEERING SOLENOID SELECTOR VALVE
9. STEERING DAMP UNIT
0. NOSE WHEEL

I13.ENGINEER’S SYSTEM PRESSURE GAGE
4. PRESSURE SWITCH

15.BRAKE YALVE

16. HAND BRAKE AND PARK BRAKE VALVE
I7. MAIN LANDING GEAR

8. SHUTTLE VALVE

19.EMERGENCY AIR BOTTLE GAGE

20 EMERGENCY BRAKE AIR BOTTLE
21.EMERGENCY AIR BRAKE CONTROL VALY

Figure 10.

¢, O1L EMERGENCY SHUT-OFF CONTROILS.- 01l
emergency shut-off control handles are lo-
cated adjacent to the emergency fuel shut-
off handles in the top of the cabin between
the englneer and radio operator. When these
handles are pulled down, they also actuate
the fuel shut-off handles. - (See figure 20.)

47. PROPELLER GEsR BOX OIl, SYSTEM.- Each
propeller gear box 1s provided with an
independent oil system. (See figure 23,)

011 temperature control switches are looated
on the engineer's lower slectrical control
panel, however, these switches are inoperative
on this airplane., The propeller gear box oll

CONFPIDERNTIAL
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cooler shutters have been secured in the open
position to prevent malfunction of the controle
until further study has been made of the con-
trols.

48, POWER PIANT AMD CONTROLS.

a. GENERAL.- The XB-35 airplane 1s powered
by four radial 28-cylinder, Pratt and Whit-
ney Yasp Major Engines, models R-4360-~17 and
~21, Each engine ls coupled to a remote
gear box assembly by an extension drive shaft.
An elight-bladed, dual rotating, reversible
pltch, full feathering, Hamilton Standard
Super Hydromatic propeller is mounted on a
dual shaft extending from each gear box,

a L
I-11
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. LANDING GEAR WARNING HORN CUT-OFF CONTROL
. EMERGENCY AIR BRAKE “ONTROL HANDLES

4. PILOT'S MAP AND INSTRMENT LIGHTS

. CO-PILOT'S MAP AND INSTRUMENT LIGHTS

CO-PILOT'S DOME LIGHT

Flpgure 11.

b. THEROTTLE CONTROLS. (See 11, filcure 6 and
12, figure 24.)- One set of throttle controls
13 suspended from the top of the cablin between
the pilot and co-pllot and another set 1is
mounted in a quadrant on the englne=r's tabnle.
Both sets of controls are mechanlically inter-
connected so that elther the pllots or the
engineer can gontggl throttle settings.

P - gl

¢%» THROTTLE BRAKE.- A throttle hrake 1is
located at the left side of the englneer's
throttle quadrant. Moving the control in one
direction or the other increases or decreases
the friction on the throttle levers.

d. LIXTURE CONTROLS.- One set of mixturs
controls 1s provided. The controls are mount-
ed 1n the quadrant with the throttle levers
on the engineer's table.

e, PROPCLLER CONTROLS. (See flgures 1e
and 25,)- » nuaster propeller control, engine~
er's disconnect switch, feathering controls,
and pltch reversing switches are located on
the pilot's pedestal. The pllot can ccntrol
the rpm settings of all four propellera with
the master control. The master propeller
control must be moved to the "INIC.RM" or "DEC.
RPM" position until the deslred rpm ls reach-
ed. The englneer is provided with individual
control; for each propeller conalsting of; a

I-12

Emergency Brake Controls

propeller pitch control switch, pitch limit
licht, and a pitteh 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
figure 24 and flgure 26,.)}- The pilot and
englneer are furnished with dial-type turbe
boost selector controls which are mechanically
interconnected. In this manner all turbos are
synchronized to a single disl setting which
ray be selected by elther the pllot or engine-
er. The turbo boost control box 1s located
under the englneer's table and indivigual
boost adjustments may be made by meanf\of the
four knobs on the face of the box.. (fee 9,
figure 24,) o .~ = "7 oot T

g+ EICINE TURBO SELECTOR SVWITCIES.- These
four switches are located on the englneer's
upper control ganel, (See fipure 17.) 1In
the "PiflaLLEL" position all turbos opergte and
in the "SINGIE" position one of each gair of
turbos 1s rendered inoperative. The "SINGLE"
position 1s used to correct turbo pulsation
or collapse. HNommally the switches are kept
in the "PaRALLEL" position.

h. CARDURETOR AIR CONFROL SWITCH.- A single
three-position switch, see flgure 16, 1s used

CONSIDENTIAL
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|. VALVE (SERVO)

2 RUODER CYLINDER

3 OIL FILTER

4 SLOT DOOR CYLINDER

3. FOUR wAY SOLENOIO VALVE

€& SOLENOQID VALVES NORMALLY OPEN
7. SOLENOID VALVES NORMALLY CLOSED
8 RELIEF VALVE

9. CHECK VALVE

10 ELEVON CYLINOER

V). VARIABLE VOLUME PUMP
12. ASPIRATOR

13. GROUND TEST COUPLING
|4 PRESSURE GAGES

18 GAGE LINE FUSE

6. PRESSURE SWITCH PRESSURE

17. RESTRICTOR 8 FILTER RETURN

18. RESERVDIR PUMP SUPPLY TN
19. AIR FILTER
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Figure 12,

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

HEAT" air for all engines.

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

ACOOLER. M

strument panel, (See figure 18.)
switch to the "WARMER" or "COOLER"

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

Hydraulic Power Boost System

make a temperature change depends on the
amount of change necessary, Operating time
from one extreme to the other 1s approximat-
ely 34 seconds,

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

decreases or increases the fan speed re-

spectively.

treme to the other.

J+ CYLINDER HEAD TEMPERATURE CONTROL
SWITCHES.- These switches, figure 16, con-
trol the opening and closing of cooling ¢
ling edge of the—
three positions in-

flaps installed in the trai
wing. The switches have
cluding an "AUTONATIC" position.
MATIC" position 1s not used.
temperatures must be manuallx
holdinﬁ"the swltches to the

The

"COOLE

Approximately 6 seconds are re-
quired to change the fan speed from one ex-

Cylinder head

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

switches, They are inoperative on this air-
poaition plane,
1. 1INTERCOOLER TEMPERATURE CONTROL SWITCHES.

" 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 englneer's lower control panel.
(See figure 16.] The switches have an "AUTO-
MATIC® position, momentary "OPEN" and "CLOSE"
positions, and a center off position., Inter-
cooler temperature is manuelly 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. Operating time from one
extreme to the other 1s approximately 38
seconds. : .

"AUTO-

CONPIDERTIAL , :
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Flpure 14,

m.
(See figure 17.)- These switches are used to
control the temperatures of the exhaus® gases
to the turbosuperchargers. Noimally for ground
operations the switches are held to the "OPEN"
position to open the waste gates and in flight
they are placed on "AUTOHATIC." 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) posttion. The center position being
off, the waste gates will remaln in the po~

CONPIDENIIAL

HEAT EXCHANGER WASTE GATE LIOTOR STITCHES. ~

DC Power Distribution

sition that they were in when the switches
were turned off. Operating time fraa one
extreme to the other is approximately 10 se-
conds.

n, OIL DILUTION SWITCHLS.- These switches,
firure 17, have two positions; "OFF" and
momentary "ON." 1In the "OL" positton diluted
oil is diverted into the oil tank hoppers
rather than throughout the oil tanks. In the
"OFF" position englne oil is sutometically
diverted directly to the hopper as required
by the o0ll temperature.

I-15
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Fleure 19,

0. PRIXER SWITCHES.- A primer switch,
spring loaded to the "OFF" position, is 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
nmlmnmonmemgmuwuwucmuu
panel. (See figure 17.) An emergency switch
is installed on the pilot's pedestal that will
cut the ignition 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-
sition,

49, ENGINE SECTION FIRE EXTINGUISHER SYSTEM.
(See Tlgure 27.)- two shot™ carbon dloxide
fire extinguisher system is provided for the
oontrol of fires occuring in the engine sec-
tions, including the areas around the turbo-
superchargers and the propeller gear bozes,
The fire control panel (See 13, figure 24)

1s located immediately below the engineer's
instrument panel. Four indicator lights, a
fire zone gelector switch, and a double throw
diacharge switch are located on the panel,

A fire will illuminate a respective indicator
light to which the selector switch must be
turned to before using the discharge switch,
For a first fire the discharge switch must be

I-20

. maln

Main Fuel System

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

50. BLOWER THROAT FIRE EXTINGUISHER.- A
speclal fitting {s provided in the alrplane,
among 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 extinguisher, ready for
use before starting the engines, The fitt-
ing attaches to connections (two in each

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 arfected blower section
by the ground crew.

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

to the affected unit.

CCMPIDBHWFIAL
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Pigure 20, CImergency Fuel and 0Ll Shut-Off Controls
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Section I
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A,P.U, Fuel System
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Plgure 22,

52, HAND FIRE EXTINGUISHERS.- A hand-oper-
ated carbon dioxide fire extingulsher is
clipped to the cabin 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 ls locaced at
the radlo operator's station, see Section Iv,
flgure 2, and another is clipped to the aft

Engine 011 System o

side of the turret structure in the aft cabin,

54, FIRST AID KITS.- A first ald kit is
attached to the cabin wall at the rasdio
operator's 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 pell operating switch 1s
located on the pedestal adjacent to the co-
pllot. (See 4, figure 7.)

(Seo Section IV,

56, ESCAPE HATCHES.

figure 1.

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

I-22

THERMAL FLAP
CONTROL VALVE

THERMO VALVE

D

CHECK VALVE-
OIL TANK

OiL. COOLER
FLAPS
- IL COOLER
GEAR BOX
VENT VALVE
Flfure 23. Propeller Gear 3ox Ci1 Syztem

0. MaIN EKTRANCE HATCH,- The maln entranco
hateh may be released to provide escape dur-
ing flight,

c. UPPER ESCAPE HATCH.- The upper escape
hatch, in the aft cablin, may be released for
ground escape. 3Steps are provided on the
bullkhead below the hatch. This hatch 1s also
used for access to the tcp of the alirplane
for servicing.

COHFICENTIAL
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Section I c
Parasgraphs 5&-58

Pirure 25,

Pilot's Propeller Controls

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

‘@, BOMB BAY NO. 4 EMERGENCY OPFENING CON-
TROLS.- T™wo salvo or emergency switches are
located, one on each side of the escape hatch
into the bomb bay. Another emergency salvo
switch 13 located at the pilot's statlion. The
bomb bay may also be opened with the normal
controls at the bombardier's station. (See
Section IV, paragraph 5.)

f. LOVER FORWARD ESCAPE HATCH.- an esvape
hatch is located in the floor irmediately be-
hind the pllot. A conventional handle 1s pro-
vided on the hatch that must be ralsed and
turned to release the hatch.

67. SEATS.

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

Fligure 26, Pllot's Turbo Control

down novement of the seat, A lever on the
lerft 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.

be 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.

c¢. NAVIGATOR'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 posit-
tons 90° apart.-

68, DATA CASES.- One data case 1s located to
the left of the pllot near the floor and
another (s attached to the structure opposite
the co-pilot's seat., A flight report holder
L3 locsted between the pilot and co-pilot,

PI1QT!'S NOTES

1-24 CONPIDEWTIAL
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1. BEFORE ENTERINC THE AIRPLAMNE.

COIPPPENTI
Report No. HB-18

Section II
- Paragraph 1

AECTION I

ST gl

Altitude IAS

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

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

(2) PROHIBITED kKANEUVERS,- Dives,

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

(3) MAXIMUM ALLOWABLE DIVE AIRSPEEDS.-

0 to 10,000 feet 360
10,000 to 20,000 feet 345
20,000 feet 225

(4) IANDING FLAPS.- Do not lower the
landing flaps above 160 mph or over 30° at
any time. Full down flaps as ingicated on
the landing flap indicator is 50°. Do not
lower flaps much over one-half of the
indicator range.

(§) LANDING GEAR.- Do not lower the
landing gear above 175 mph.

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

C. CﬂECK LIST.

Pilot

(1) See that the atrplane is
headed into-the wind.

(2) Check the condition 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,
oil or heavy accumulations

. of dust,

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

Engineer

(1) See that the engilne
sectlions 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
speclal nozzle connected to
Jo. 1 enpglne blower section
connection. (See paragraph
50, Section I.)

II-1



Section II -
Paragrapha 1-2 Report No. HB-1E

d. ENTRANCE TO THE AIBPLANE (See
figure 1l.)- The main entrance hatch s
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 agalnst the
door. .

PILOT'S NOTES

Plgure l.) Entrance
2. ON ENTERING THE AIRPIANE.
a, STANDARD CHECK.
Pilot Copllot Engtneer

(1) Parking brake- Set. (1) Visually check the (1) Ignition switches-
upper escape hatch on "OFF. '
entering alrplane,
(2) Circult breakers- On, (2) Circult breskers- "ON."
(See Sectlon I, figure 7.) (See Section I, fisures 16

and 17.)

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

(4) Interphone- Check. (4) Interphone- Check. (4) Interphone- Check.
S;Luukil“;i Than (5) GROUND CREY INTSRPHONE
switch~ "ON," (See Section

b\B" éd‘f /wu/ 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-
"IDILE CUT-OFF."

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

(9) Alarm bell- Test. (9) Fuel and 0il- Check
(See Section I, figure 7.) quantity geges.

(10) Landing gear indica- (10) STATIC PRESSURE (10) Fxnergency fuel and ofil
tor lights- Green lights . SELZCTOR VALVE- "AIR-SPEED shut-off controls-~ On,
OK, (See Section I, TUBE. " (See Sect onlI, (See Section I, figure 20.)
flgure 9.) flgure 9.
(11) MAIN ENGINE VALVES-
7 "TANK ONLY." (See Section
.\/U"L' ! I, figure 16.)

A(J (12) MAIN TANK PUMPS-
"OFF." (See Sectlon I,

oY figure 16.)
(13) CROSS FEZED VALVE-

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

(Continued next page)

II-2 CQUELRENTIAL



Report Ho, HB-18
{(Continued from

L Sectlion II
- Paragraphs 2-3

preceding page)

(14) Command radio- Check
with tower,

(15) Radlo compeas- Check.

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

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

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

(14) CABIN AIR VALVE
switches- “CLOSED" and
YUNMSUPERCHARGED." (See
Section I, figure 17,)

(15) PITOT AND CONTROL
BELIQYS HEATER- "OFF."
(See Sectlon I, figure 17.)

(16) WING ANTI-ICER switch-
P0FF." (See Section I,
figurs 17.)

(18) Acknowledge pillot
when ready.

PILOT'S NOTZS

3. STARTING AUXILIARY POWER ULITS.
(Engineer) (See Section 1, figure 15.)

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

b, EXCITER FIELD SYITCH.- "OFF."

c. SPEED CONTROL SWITCH.- Hold to "IDIE"
position until white indlcator light comes
on, then relesse.

d. MKAGNETO SWITCHES.,- Both "ON,"

e. IGNITIGH LICHTS (Creen).- Both on.

bl | Ii-

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 until the red light (low oll
terperature) goes out.

1. SPEED CONI'ROL SVITCH.- Ilfold to "FULL
SPLED" position until white indicator light
comes on.

J. EXCITER FIELD SIITCH.- "OX," after
white light comes on.

(€]



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

CAUTION [ _ T
. l /'.

Do not throw the exclter fleld = - -

into the alternator cilrcult at

speeds much lower than 2500 rpm, &

as an additional load will be . . -
placed on the alternator fleld ) bal -
causing it to overheat. ) j

. ¥« < e _,—/ "
k. SPEED CONTROL SWITCH.- Adjust unit 7 NP 2 T
speed to approximately 2160 rpm. s e
d \ ', ’/"
1, PREGUENCY AND VOLTXETER SUITCH.- / " v -
Hold to the required position and take a -y >
reading of the CYCLE and AC VOLT indica- i ¥ 5

tors. _ . % .

n. PREQUENCY.- Adjust unit speed until . . -
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 AC VOLT indicator. (See l. pre-
ceding.) (3) LANDING.,- "TANK AND LANIFOLD." .

0. PARALLZL-NON-PARALLEL SVITCH,- PILCT'S LOWES
"NON-PARALIEL."

”n 1/ '

p. Start the second auxiliary power ) ro A A 1

unit in the foregolng menner. V‘/ ¥, " pV ¢ /&
oing e ot VY "o

4, PARALIELING A.P.U's, (See figure 15.) n - “/ DLM

a. PARALLELING SWITCH.- Whe

paralleliing switch of elther to place
that unit on the line. 6. OIL SYSTEM MANAGEMENT. (See flgure 3.)-
011 may be transferred between the two englne

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

Ad just the frequency of the unit that 1s on To transfer oil, hold the OIL PUNP swilich %o

the line by means cf the SPEED COWTROL the desired poslt fon. (See Sectlion 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)

¢c. PARALIEL-NON-PARALIEL S¥ITCHES,-

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

d, SPEED CONTROL AND VOITAGE SWITCHES.- b. FIRE EXTINGUISHER SELECTOR SWITCH,-
Adjust these swltches for proper frequency Set to zone in which englne is to be started.
and voltage readings for the other unilt to

be brought into operation. ' c. STARTING ORDER.,

e. PARALIELING SWITCH.- Close the ¢ d. PREPARATION. AT (34 2/
parallel switch for the incoming unit when EZ
the synchronizing lamps are dark. ' (1) IGNITION.- "O
5, FUEL SYSTEM MANAGEMENT. (See flgure 2.) (2) ENGINES.- "Inch" each engine
through two revolutions with the starter,
a. CONTROLS.- See Sectlion I, flgures 16 ‘Engage and disengage the sjarter so that
and 18, the engine i3 turned only a few degrees at
a time,
NOTE
(3) ENGINE TURBO SELECTOR SWITCHES,-
Switches, ldentified as AUX, "PARALLEL,. "
TANKS and AUX. BChB BAY TAHNKS-
are not used on this alrplane. - '('4) MAIN ENGINE VALVE SWITCHES,- "TANK
ONLY.

b, FUEL SELECTION. (See flgure 2,) :
(5) MAIN TANK PULP SWITCIHES.- "OFF."
(1) TaxkE-OFF AND CLIMB.- "ThNK AND
MaBIFOLD.™ (6) CROSS FEED VALVE SWITCH.- "CLOSE."

II-4 LOREILC NPT
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(7) CYLINDER HEAD TEXPERATURE SN¥ITCHES.~
®COOLER. " .

(8) ENGINE FAN SNITCHES.- "“COOLER."

(9) INTERCOOLER TEMPERATURE SWITCHES,.-
®COOLER. "

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

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

(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 KAIN TANK PUMP
"ON" and hold PRIME switch "ON" required
time,
: IMPORTANT

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

e. STARTING.

(1) MIXTURE CONTROL.- "IDIE 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
pipes until a critical engine
speed {s reached at which time all
collected fuel will be drawn into
the engine. The amount can be
sufficient to "hydraulic" the
engine.

(2) THROTTLE.- Craclked.

(3) MAIN TANK PULP.- "ON."
(4) IGNITION.- On "BOTH,"
(5) STARTER SVWITCH.- "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 oil pressure does not

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

Section II
Paragraph 7

(9) If the engine fires but dces not
econtinue to run, proceed as followss

(a) MIXTURE CONTROL.~ "IDLE CUT-
OFF" Lmmediately.

(b) Continue cranking; start may be
effected as over-rich mixture 1s leaned out.

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

NOTE

Overloading of a warm engine may

be indicated by a dlscharge 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, if overloading is
suspected, turn the ignition switch
"OFF," move the mixture control to
"IDLE CUT-OFP," and open the
throttle. After fuel has ceased to
flow from the drain, crank the
engine through 12 revolutions.

f. INSTRUCTIONS IN CASE OF FIRE.

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

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

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

PILOT'S lIOTES
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Section II &
Paragraph 9 Report No. HB-18 .
(Continued from : f. Chéck each propeller in
preceding page) turn as followa: .

(1) Minimum engine oll
inlet tempersture- 40 C,
0i{1l pressure- 80-100 psi.
(2) THROTTLE- 2000 rpm.

(3) PROP. PITCH- Hold

‘ limit switch to "DECR.
’ RPM" until limit light
gomes one.

(4) PROP. PITCH- Hold
1imit switech to "IKCR.
RPE" until limit light
comes on.

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

g. Acknowledge englineer. g. Check propeller reversing
as shown by the propeller

Then check propeller re-
versing as follows: pitch indicators, upon notl-
fication.

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

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

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

(4) Return the INBOARD
switch to "PROPS, UNRE-
VERSE. "

(5) Retard the throttles
for the inboard englnes
to idle rm.

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

h, advise engineer- "Check
magnetos,”

1, Make a magneto check for
each englne 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 limit switch on
"IOCKED PITCH,"

(Continued next page)
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Section II
Paragraphs 8=¢

8. ENGINE VARK-UP.
Pilot Copllot Englineer
a. Order ground.crew to a. Set controls as follows:
check operation of flight
controls, Operate each (1) THROTTLES- 1000 rpm.
surface through a complete
cycle. (2) TURBO0 300ST- Dial "0,'
(3) CARBURETOR AIR=
PNORMAL."
(4) INTERCOOLER TEXPERA-
TURE- "COOLER."
(5) ENGINE FAN SPEED-
¥COOLER. " :
(6) CYLINDER HEAD TEMPZRA-
TURE~ "COOLZR."
. (7) PROPELLZIR GEAR 30X OIL
TEMPERATURE (1f in use)-
. "COOL=R."
b. Engage RMERGENCY ELEVON b, HYDRAULIC BOOST PRES-
SWITCH and check operation SURES~ Check gages for
of elevons. (See Section I, 2000 psi.
Paragraph 4.)
¢. HYDRAULIC STEERING AND
BRAKE PRESSURE~ Check gagze
. for 3000 psi.
d. Notify Engineer- OK for d, Acknowledge and advise
Tun=up. pllot.
9, ENGIHE GROUND TEST.
Pilot Copilot Engineer
a, Alrplane headed into a. WING SLOTS switch- "OPEN.™
wind,
b. Brakes- Set. b, Wing slot indicator b. Turbo Boost- Dial "0."
lights- On.
¢. ENGINELER'S PROP. DIS-
CONHECT switch- "ON,"
d., PROP, PITCH LIKIT
switches- Hold to "INCR.
RRI." Check limit light,
On.
e, Ignition safety check
for each engilne in turn as
> ‘( follows:
3 f
,f ﬁfiLf" (1) TAROTTLE- 1000 rpme.
Py ¥ '
3 (2) IGNITION SWITCH-

¥

n (//[u/ ~

320 W

(Continucd next pace)

COMPIDEiirir

#IZFT" then "BOTH,"
Check for slight rpm drop.

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

(4) IGNITION S?ITCH- Tur
to "OFF" just long enougl.
to detemine that lgni-
tion 13 grounded. Return
to "BOTI."

11-
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Section II
Paragraphs 10-12

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

*  (3) 1If the alrplane galns excessive
speed while taxling, bring it alnost to a
atop by pulling the parking brake handle out,
Use of the parking brake meters pressure
evenly to botn brakes so that the airplane
may more readily be stopped in a stralght
1ine. .

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

11. BEFORE TAKE-OFF.

Report No. E-m )

"Turn airplane gently."

Pilot

a. Call engineer for full
power check. o

b, Slot door lights- On.

¢. Landing flap indlcator-

Flaps up.

Copllot

Do not be alarmmed at the
nose-high attitude on take-off,

Engineer

b. TURBO BOOST- Dial "s8,"

¢, Advance throttles one at
a time, full open, to

check manifold pressure and
rpm. Engine tachometers
should read 2700 rzm and
the manifold pres:ure
should be Sl 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-
TANK AID MANIFOLD."

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

h, Notify pilet, "Check
complete and OK."

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

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

NOTE

It 13 not necessary to hold pres-
sure on the control column because
hydraullc pressure will hold the
elevons in position.

II-12 oI~
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Report No. HB-18

{Cont tnued from
preceding page)

10, TAXIING INSTRUCTIONS.

a. PRIOR TO TAXIING.

Sectlion II
Parapraphs 9-1¢

(3) Check the magnetos,
calling out to the pllo
"Right, both, left, botia.
Hormal magneto drop 1s 60
to 80 rpm. Maximum 100

rpm.

(4) If rpm drop 1s 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 fin bdurning
off fouled plugs.

Je. After checking magnetos,
fncrease propeller rmm
until the limit light comes
on., Then place the propel-
ler limit switch on "CON=-
STAKRT SPEED."

k. See that all instruments
are within limits and noti-
fy pilot, "Ready to taxi,"

Pilot

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

(2) Receive 0K from ground
¢rew, Allow time for
ground crew to disconnect
from interphone.

(3) Rudder trim- Neutral,

{4) Check with crew
members.

Copilot

Engineer

(4) Turn "OFF" the ground
crew interphone switch.
{See Section I, figure 24.)

PRECAUTIONS,

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

(2)

(3)
USE OF NOSE WHEEL STEERING BRAKES,

(1)
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.
held, it also allows elther pilot to apply
the brakes without the necessity of holding
the switch on either control wheel,

b,

Avoid sudden turns.
Don't taxi fast,

Ce

1

Squeezing the trigger switch on the

When this switch is

=i

“"Contror. TowsR 70 Pior— G#x?

"iatch your wing tips."

vy

I1-11
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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 alr temperature
to exceed 38°C. The maximum gll-inlet tem-
peraturs during a climb is 98°C.

b, HNORMAL CLINB.- Normal climbs are made
with rated power settings. If the cylinder
head temperatures run high, and it is not
possible for the englneer to lower them by
holding the control switches in the "COGLER"
positions, increase the airspeed.

6. OBSTACIE CLIMB.- Clearing obatacles on
the climb-out after take-off should be made
at approximately 20 mph IAS sbove the take-
off speed to avold control difficultlies.
Ralse the gear as scon as possible and keep
a constant check of cylinder head and oil
temperatures.

14, DURING FLIGHT.

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

b. CHANGING POWER CONDITIONS IN FLIGHT,.-
Operation 1s conventional,

¢. CHARACTERISTICS OF WING SLOT DOORS,-
+3 the wing slot doors clcae, the airplane
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."

() Close throttle of
affected engine.

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

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

(Continued next page)

II-14 COURIDSNBIA,

Englneer

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

(e) EMERGENCY FUEL AND 0IL
SHUT-OFF CONTROL~ "OFP."

(£) MAIN TANK PUMP- "OFPF."

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

(h) IGNITION- "OFF" when
propeller stops turnlng.



Report No. E-lﬂ

(2) During the take-off, the copllot
should call airspeeds to the pllot so that
the pllot 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-
Justments,

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

Tfme

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

(6) As soon as the alrplane i3 alrborne,
the pllot will pull the parking brake handle
out momentarily to brake the wheels and then
signal the copllot to ralse the landing gear.,

WARNING

Do not attempt to brake the wheels
by using the rudder pedals. Using
the rudder pedals will operate the
rudders as well as the brakes. Be
sure that the parking brake 1ls re-
leased after using.

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

“18%0 i%;ge”the SLOT DOORS control switch
on M .

Section II
Paragraph L

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

CONTIBRiTLivive

"™inimum run take-off,"

b, MINIMUM RUN TAK=-QFF.

(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. agalnat the
brakes.

(3) Be sure that the nose wheel 1is
centered, then release the brakes and start
the run, holding the nose wheel on the ground
while picking up speed.

{(4) Pull the nose wheel up and take-off
as soon as flylng speed 13 attalined.

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

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

PILCT'S IICTES

II-13
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é7°° T T T T T T 11 1 T 1 1
- FUEL GRADE 100/130 AUTO RICH
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2500

2400
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2300

2200 ) I
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2200 T T T 1
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2100

2000
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1800
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1600

1500 F
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Flzure 4. Optimum Engine Uperating Range

II-16 QOMTIDENT IR



Report No., HB-18

Section II
Paragraph 14

(Continued from
preceding page)

(2) UNFEATHERING.
Pilot

() Check with englneer
before unfeathering.

(b) Hold the feathering
button out until the
tachometer indicates that
the propeller ls wind-
milling. Then release
button.

Copilot

Engineer

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

(c) RIERGENCY 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" until the
limit light comes on.

(e) NIXTURE COXTROL- "IDLE
CUT=-QF7F. "

(£) THROTTIE- Open to
starting position.

(g) IGNITION- On "BOTH,"
(h) MAIN TANK PUMP- "OH,"
(1) “hen propellar reache:
at least 600 rpm and not

more than 1000 rpm, move
MIXTURE CONTROL to "AUTO

RICH."
(§) Warm the otil to 40°C
at 1000 rpm.

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

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

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

(1) One 1s turbine collapse. This may
occur at intermediate altitudes when power
1s decreased by reducing englne speed while
holding a relatively high manifold pressure.
If the wastegate 1s nearly closed, a polnt
may be reached where there 1s an insuffi-
clent quantity of exhauat gas to maintain

CONTTDRIMPIRES

the turblne speed required to hold the mani-
fold pressure. This results in reduced
turbline spe2d 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-
plng of the engine, the engine speed should
be Increased and the ENGINE TURBO SELECTOR
switches placed on "SINGIE)' If necessary,
further reductlon of manifold pressure may
be made by decreasing the setting of the
TURBC BOOST SELECTOR dial,

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

II-15



Section II
Paragrachs 19-20

3. NIGHT PLYING.

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

climbing at rated powers.

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

lined up with the runway.

20, LANDING APPROACH. (See flgure 6.)
a. FNGIWE AND FLIGHT CONTROL SETTINGS.

CONBIREM S
Report No. HB-18

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

Pilot
(1) Rudder trim- Neutral.

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

*1l place the gear iln the

_own and locked position
when opposite the center of
the runway on the down-wind
leg. Approximately S0
seconds are required for
full extension of the gear
at 175 mph.

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

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

lower the landing flaps to
30", As the flaps are
being lowered, retrim the
alrplane to a nogse-up con-
ditlion as necessary.
Nose-up trim depends upon
the groas welght and center
nf gravity of the alrplane.

II-18

Copllot
(1) WING SIOT DOORS- "OFEN."

(4) Lower the gear on the
pllot's signal and inform
him when 1t 1s 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 "8."

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

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

(3) Since it is generally more scono-
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 iwhere they are
limiting factors) as possible. Flgure 4 1ia
8 curve of the approximate rpm vs. altitude
where pulsation or collapse may occur.

. PILQT'S NOTES

15. STALLS.

a. STALLING SPEEDS.~ Stall speeds vary de-
pending on the gross welght and C.G. of the
alrplane., (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 malintain-
ed at all times.

b. STALL WARNING.- No stall warning is
felt in the form of control force reversal,
This i3 due to the fact that the elevons are
power operated., A stall 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 1l4.
c., this section.)

c¢. RECOVERY.- The alrplane 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 AFFECTET
F BY C. G. LOCATION AND MAY VARY 22 M.P.H.FROM
| a w GHART VALUES.
2!
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Figure 5. Stall Speed Chart

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

a., SPIN CHARACTZRISTICS.- There 13 no
tendency for the alrplane to spin inadver-
tently in elther the crulsing or landing
attitude. A roll from a stall nay develop
into a spin, particularly with a rearward
center of gravity. A spin will be very
steep with some oscillation and the airplane
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 spin.

NOTE

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

17. ACROBATICS.- Acrobatics are prohibited
in the XB-35 alrplane.

18, DIVING.- The pilot's alrspeed indicator
and altineter are placarded with the maximum
alrspeeds vs, altitude. Engine rmm 13 limitec
to 3060 for 30 seconds. Avold abrupt pull-
outs at high speeds.

PIIOT'S

SONPINENCIINL e

HOTES
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‘Section II
Paragraphs 21-22

COHNFED NG SrE
Report No, l[B-]8

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

ENTER PATTERN
AT 173 MPH-IAS

Plgure 6.

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

- during the landing roll.

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

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

NOTE

The airplane will be trimmed

nose high for landing, so 1t

mugt be retrimmed as power is
applied.

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

(3) Ralse the landing gear as soon as
i3 apparent that the runway will not be
wouched.

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

FULL NOSE-UP TRIM JUST
BEFORE "TOUCH DOWN"

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

Trafflc Pattsm -

22. STOPPING THE ENGINES.

a, NORMAL STOPS.

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

(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
mimites. This i3 to clear out oll accu-
mulations.

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

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

(6) Close the throttles.

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

II-20 CeMrIDEHPIE



Section II
Report No. HB-1l8 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
{s indicated "over th
fence," ,

PILOT'S IiCICS

21, ILANDING.
a. NORMAL

Pilot Copllot Englneer

(1) As the landing roll
i{s started, reverse the
oropellers. Then as the
propeller blade angle
passes dead center, open
the throttlea 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
nogse wheel on the ground.

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

{3) Unreverse the propel- {3) Ralse the landing flaps.

lers at approximately
1500 rpm.

LoREEDRLIAL II-1¢
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PILOT'S NOTES
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Report No. HB-18

b. COLD WEATHER STOPS.- Until cold
weather data has been compiled from tests,
use otl dilution according to experience.
Use oil 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 IIX
Paragraphs 22-27

Pilot Copllot
(a) Set parking brekes. (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 chlef.

PIIQT'S NOTES
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Section II
Paragraph :

1. EMERGENCY ESCAPE. (See flgure 1,) b. DURING FLIGHT,.- Exit should never be
made from the top of the alrplane during
a. GENERAL.- The escape hatches are plain- flight. The pusher type propellers would be

ly stenciled with instructlions for releasing.

Pilot

(1) Have copllot give ball-
out preparation signal.

(4) Assign a member of the
crew to open No. 4 bomb bay
door and escape hatch.

(5§) MNotify the radio opera-
tor to open the hatch just
forward of hils station.,

(7) If it i3 necessary to
abandon the alrplane, have
the copllot turn mon® the

alarm bell switch and in-

struct crew to bailout.

Copllot

(2) Three short rings on
alarm bell,

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

difficult to avoid.

Crew lembers

(3) Prepare for ballout.

(5) Appointed crew member-
Trip the switch at the for-
ward edge of the bomb bay
escape hatch, Allow 10
seconds, then open the
hﬂtchn

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

(9) Upon the bailout signa
(continuous ringing of bell)
bailout as instructed by the
pllot,

I1I-1
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Paragraphs 2-9

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

{1) Notify the Pilot.

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

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

» (4) DISCHARGE SWITCH.- Hold awitch in
"direction of lighted lamp for 3six 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
. extingulisher system, see Section I, flgure 27,
attempt to put the fire out by sideslipping
the alirplane.

e, CABIN FIRE.,- 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
immediately.

3. ENGINE FAILURE.
a, ON TAKE-QFF.

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

NOTE

The landing gear cannot be re-
tracted as long as the weight of
the alirplane 1s on the gear,

{(2) APTER LEAVING THE GROUND.- If an
engine should fail on the take-off, retract
the gear as soon-as the alirplane is alrhorne.
Balance eccentric thrust with the rudders,
mamentar}lyh then allow the airplane to yaw
up to 107, while reducing rudder deflection.
This procedure. will give minimum drag.

Level off to pick up alrspeed and feather
the propeller of the affected engine. (See
Section II, paragraph 14, d.)

b. DURING FLIGHT.~- Refer to the Flight
Operating Instruction Charta in Appendix I,
. At high groass welghts, trim the airplane as
conditions require and lncrease the power
on the remalning engines to lnorease the
alrspeed,

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

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

III-4
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S, EMERGENCY BOMB SALVO.- Bombs may be re-
leased in salvo from the bambardler's con-
trol panel or by tripping the switch at either
the pllot's station or at the aft side of the
escape hatch which opens into number 4 bomb
bay. At any time a salvo switch i1s operated,
an indicator light on the bambardier's panel
and one next to each salvo switch will light,
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.- Pail-
ure of the landing flaps to operate can he
from two causes: first, the flaps may have
overrun the electrical limit and second, one
actuating motor may have falled, In either
case, operation is as follows:

a, FLAP OVERRUN.- Ascertain the direction
of overtravel and then place the control
switch in the opposite directlion. 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 is faulty and turn
"0FF" the individual switch for that motor.
The two individual switches are located on
the flap rpcwer unit and instructions for use
are marked ¢n the power unit.

7. EMERGEL™ IANDING GEAR OPERATION.- To
loweTr the - ting gear, turn the retchet stop,

ses Sectic: , figure £, to "DOWN" and operate
the handle .:rough five complete 90° movements.
Observe the Zanding gear indicator 1lights on
the instrument 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 fall, the emergency alr brake can be
used to stop-the airplane by pulling down on
the control handles, (See gection I,

figure 11,)

9, IANDING WITH THE WHEELS RETRACTED.

a, If the airplane is carrying bambs,
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 release oxygen.

f. If practicable, circle the landing
field to use up excess fuel.

g+ Hold power on until the airplane has
reached landing attlitude 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 radio operator's station may be used to
break the pilot's canopy.

Section III
Paragraphs 1-2

2. FIEE.

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

tion. 2

b. ENGINZ SECTIOHN FIRE. -
" Pllot -

(2) Have the necessary -
emergency exits opened in

case 1t becomes necessary

to abandon the alrplane,

(3) Peather propsller of
affected englne.

Copilot

(3) Lower the landlng gear.

Engineer

(1) Notify the pilot.

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

(4) CYLINDER HEAD T=P.
SETCH- Hold to "WARKER."

(5) MIXTURE COKTROL- "IDLE
CUT-0FP."

(6) THROTTLE- Closed,
(7) IGNITION- "OFF." .

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

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

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

) NOTZ

The "2nd FIRE" position of
the DISCHARGE SWITCH may
be used for the same zone
or it may be dlirected to
another zonse.

(11) Do not start the englne
in the affected zone agaln,

WARNING

If a third flre occurs,
abandon the airplane.

PILCT'

1WOTES
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h. Alert the crew and at the moment pre- 1. After the alirplane has come to rest,
ceding the "touch down" have the engineer leave it immediately. Make sure all crew
cut the lgnitlons 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.
ENGIWES switch. (See Sectlon I, flgure 7,

Item 16.) 10. IANDING IN WATER (DITCHINGZ.- Informa-
tion on ditching procedures has not been

compiled at the time of this publication,

. 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 KOTES

CoHPIDETTTAL III-5
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1. OXYGEN SYSTIM.

a. OGENERAL.- The alirplane 1s eguipped
with a low pressure, demand-type, oxygen
system, operating at a maximum working
pressure of 425 psi. Thirteen oxygen regu-
letors, 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 airplane. (See figure 1.)

b. USE OF OXYGEN (UNPRESSURIZED CREW
NACELLE).

(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
oxygen bottles when moving about the alr-
plane,

¢. CHARGING PORTABLE OXYGEN BOTTLES.

(1) Remove the recharge hose assembly
from its 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 filler
neck on the portable bottle and allow the
oottle to fill to system pressure.

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

2., RADIO EGUIPMENT.
Ut111ty Chart,)

(See figure 2, Radlo

OPERATIONAL EQUIPMENT

Sectlion IV
Paragraphs 1-2

a, GENERAL.- The radio equipment installed
in this airplane consists of the follcwing
sets: AN/AIC-2 interphone, SCR-274N cormand
set, AN/ARN-7 radlo compass, RC-193 marker
heacon set, T-30 and T-1l7 microphones, and
HS-33 headsets, Ten BC-1366 jack boxes are

-installed in the airplane, one 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 durlng 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
radlo set SCR-274N for transmission and
reception with ground stations or other alr-
craft.

(2) "COMP."- In the compass positlon,
radio set AN/ARC=7 13 used for listening to
ground statlions for navigational purposes,

(3) M"INTER."- The interphone position
13 discussed in paragraph c¢. following.

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

¢, INTERPHONE.~ An interphone amplifier
13 mounted on a shelf just forward of the
radio operator’s table. An "CN-OFF" gwitch
and a GAIN CONTROL are installed on the face
of the amplifler. Galn control settings are
stenciled on the top of the amplifier.

CoNProENaiLl, Iv-1
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(1) OPERATION.

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

(b) TO TAlK:- (Selector cn "INKTER.")
The pllot 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,

8. COMMAND RADIO SCR-274N.- The command
set 13 comprised of two transmitters and
three receivers. & renote radio receiver
control box ard a transmitter control are
sttuated on the pedestal between the pilot
and copilot. (See figure 4,)

(1) OPERATIOK OF RECEIVERS.

{(a) To turn on a recelver, place the
"CW-OFF-MCW" awitch on elther "Ci" or "MCW!

(b) Place the jackibox switch on
"COB3AID. "

(c) Place the "A-B"™ switch on "A"
for reception with one receiver.

(¢) =~djust the tuning dlal and the
"I;CRCASE OQOUTPUT" knob for best recestion.

(e} To turn a receiver off, move the
"CY-CFF-MCH" switch to the "OFF" position.

{(2) OPZRATION OF TRAHSNITTERS.

(a) To start a trensmitter, turn the
"TRAKS, POWER" switch to the "ON" position,
Allow a 1S5 second warm-up period before
transmitting.

{b) Set the "TRANSMITTER SELECTICN"
switch to the desired tranamitting frequency,
indicated on the write-in plate,

(¢) Set the emission switch to "TONE,"
"cw," or "VOICE" as required,

{(d) 1If on "VOICE," hold the control
wheel MICROFIONE switch, then speak clearly
and distinctly.,

(e) To turn the trananitter off
move the "TRANS. POWER" switech to the VOFF®
position.

b. RADIO COMPASS AN/ARN-7.- The radlo
coripass 1s used in navigation to take bear-
ings on two or more radio stations to estab-
lish a fix, to hore on (fly directly toward)
any radio station, or simply to listen to
any radlio station in the frequency. Two
radio compass control boxes are located in
the alirplane; one at the aft end of the
pedestal between the pilot and copllot and
the other is located on the cabin wall at
the navigator's station, A radlo compass
indicator is located on the pilots' instru-
ment panel and a rmaster indlcator Ls provided
for the navigator. (See figure 7.) Two
antennae are used with the radlio compass; a
loop antenna and a "sense" antenna, both of

Section 1V
Paragraphs 2-3

which are located on the underside of the
crew nacelle,

(1) OPERATION OF THE RADIO CQLPASS.

(a) Turn the jack box selector switch
to "COLP." or plug the headset directly into
the radlo compass control box. The latter
method disconnects the radlo cormipass 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 statlion.

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

1. "COMP."- This position s used for
automatic direction finding, When the desirec
station is tuned in, the loop turns toward it
automatically. The indicator polnter always
points toward the rsdio statlion. For lnstance
if the polnter 1s to the right of zero, the
station 1s to the right of the heading of the
aircraft. The A-N signal will also be heard
in the earphones.

2, "ANT."- The antenna position 1s
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 signalsg, set the interphone
volume control to full "INCREASE OUTPUT" and
ad just the volume of the signal with the
"LUDIO" control on the radlio compass control
box. .
3. M"LOOP."- Directlion bearings are
obtained on the compass indicator at thls

osition. Place the "CW-VCICE" switch on
Cw" and use the "LOOP L-R" switch to rotate
the loop for minimum headset volume and read
the bearing indicated as shown by the tail
end of the polnter.

NOTE

Bearings on "LOOP" and "ANT." are
subject to 1B0 degrees amblguity.

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

d., INTERPHONE.- An interphone jack box,
adapter, and filter switch box 1ls located
to the left of both pilots. Refer to
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,

f. SUIT HEATER CONTROL.- A sult heater
control box, see 3, flgure 5, ls located to
the left of the pilot on the cabin wall. The
copilot's control box 1s secured to the air-
plane structure in back of his seat.

OONSIDENSGad, Iv-3
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Paragraphs 5-7

CCMMAND RACIO
RECEIVER CONTRGL3

SCMMAND TRANSMITTER
CONTROL BOX

Flgure 4,

c. IUTCRPHONE.- The {nterpnone jack nox !s
situsted to the navigator's left. Refer to
psracrapgh 2, c¢. in this section,

d. CXIGLCIl,- The ravigator's oxygen controls
are nounted on the cavln wall to the left of
the radio compass ccntrol bLox. (See flgure
7.) A recharger hose assenbly for filling
the portable oxygen bottles ls installed ad-
Jacent to the oxygen regulator. Refer to
paracraph 1. c. in thls section for instruc-

tions regarding the use of the recharger assem-

bly.

e, SUIT HEATER CCIlITROL.- A sult heater con-
trol box ls installed on the cabln wall just
forward of the oxjzen controls.

6., HAADIC CPERATCR'S STaTIC:.

a., INTERFHOKE,- The radlo operator's lnter-
phorz Jack box is located on the cabin wall
abov: the table. The interphone amplifier 1ls
mounted cn the lower radlo shelf, for.ard of
th§ radlo operator's posttion. (See fi;ure
9.

b. OQX{GZli CCITRCLL.- Uxygen controls are
located to the left of the radlo operstor.
Refar to parayruph 1, {n thls section.

IY-c PraRE S UUTNIN

c‘ d - i""?:- P?L’"
Heport ilo. dB-1l&

SCR-2741/ Rad!{c Controls

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

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

a, ZOLZILG CUGLTROLS.

(1) S5ZULR~L.~- [he bcrb releass syster 13
all-2lectric. The zontrcl zanzl is tc the
torGardier's rignt and 2 bomb release switch,
on a {lexible cord, extends from the aft slde
of the panel. [he BOLEARDI:R'S FONER SUFPLY
switch 1s locsated at the loaer left corner of
the panel, (See [ipure 1l.} hlle on the
ground, this switch shoula be kept in the

0¥F" pcsttion.
YARLING

lefore enterins a bomb uLay, he sure
that the 00 H Bl LCUR 1.a0TZ3X and
the UCLBARDILR'S POLCA SU-FLY
switehes are both "Crw."

The borl Lay docrs are opnened b turning the
SOLon DILRTS POl SUFELY swilten "GU" ard the
deglred BOLY =hr UL Jnl.TUd gwltches to

the "OFLIY position. Jhen, b, Suraias the

Gl e LGN TE L gwlhen Mo “a~lacted
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4, ENGINEER'S STATION.
figure 24.)

(See Section 1,

a. CABIN HEAT A!D VENTILATION.

(1) GENERAL.- Alr that has been heated
while pasaing through each inboard englne
exhaust heat exchanger ls ducted to a cabln
heat exchanger in each wing. Thils heated
alr is passed through or around the cabin
heat exchanger and 1s then dumped overboard
through a waste gate in the lower skin of
each wing. Cabin air, elther supercharged
(from the intercoolers) or unsupercharged
(ram), s passed through the cabln heat
exchangers. lere the air 1s heated or
allowed to remain at its initial temperature
before belng discharged into the crew nacelle,
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 figure 6.)

(2) CONTROLS, (See figure 6.)- Cabin
air temperature lis 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
is controlled by a switch marked CABIN TEMP,
Two switches, identifled as CABIi AIR VALVES
RH-LlI, open or close valves in the cabin air
discharge ducts., The switch marked "SUPER-
CHARGED-UNSUPERCHARGED," selects supercharged
alr from the intercoolers or rammed air from
acoops in the leading edge of the wings.

(3) OPERATION,~- Move the two CABIN AIR
VALVE switches to the MOPEN" positions and
place the third switch on either "SUPERCHARGED"
or "UNSUPERCHARGED." Regulate the temperature
of the cabln by momentarily hold1n$ the CABIN
TEXP. awitches to the "WARMER" or "COOLER"
posaltion.

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

¢. INTERPHONE.- An interphone jaclk box is
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 controls. This switch 1s used to
connect the ground crew observers, at the
nose gear, into the interphone system during
ground operation.

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

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

trol box is 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 radio campass by turning the
function switeh to either "CCOMP,™ MANT," or
"LOOP," and then pressing the CONTHOL awitch.

See paragraph 3. b. in this section.

CONPEIBBNPIAL

Section IV
Paragraph 4-¢
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Figure 3, Jack Box, Fllter, and 4idapter

b, GYRO PLUX GATE CCLPASS.

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

(2)

(a) To start the gyro compass, turn
"ON" both the dc and ac switches. (See
figure 8.) Check to see that the amplifier
switch 1s "ON,"

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

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

OPERATION.

NOTE

Keep the toggle awitch in the
"UNCAGED" position at all times
except when running the caging
cycle.

(d) Correct for magnetic variation,
if necessary.

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

(r)

To stog the gyro, turn the ac and
dc switches

"OFF.
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*———CABIN AIR VALVES——— 0-—CA8lN TEMP—»
H H. LH

~ SUPERCHARGED e

V AIR INTAKE P
T -

RAMMED AIR INTAKE

A
CPEN  SUPERCHARGED OPEN WARMER WM”ER
CLOSE UNSUPERCHARGED CLOSE

®

PITOT AND CONT.  WING
BELCWS HEATER ANTHICER

® @D @

AUTO auTo

H &

. . . CLOSE OPEN

@ @

g
y HEAT & VENT LINES-CABIN

HEATER TO CREW NACELLE FLOW SELECTOR VALVE

VENTUR! VALVES

SUPERCHARGED AIR FOR ~.
HEATING OR COOLING —
OVER S000 FT.
i "\ /f{ ::/ % +———CaBIN AR VALVES—
- \ . FUt H
k \ \ s e
SUPERCHARGED T ) oPEN SUFERCHARGED OPEN
"' AIR INTAKE - <

\ \ (i , x‘-l i ?I’. ) RAMMED AIR IN1;K/E \ ﬂ @
\ L v

GLOSE  UNSUPERCMARGED CLOSE
® ® S2

. PYTOT'AND CONT.  WING
— BELOWS NEATER ANTHICER

- Xn, @ ®

o -
- ‘
\ P -
\ . Meara VvENT LiNES-caBin LNy =
N, HEATER TO CREW NACELLE ; L FLOW SELECTOR VALVE
1) . s

VENTURI VALVE

<

N
\\
AN

RAMMED AIR FOR HEATING OR COOLING

Fioure 6. Heat, Vent, anc Canin Supercharging Systen
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-y -

L | L OXYGEN INSTRUMENTS

F 12 OXYGEN REGULATOR -
¥ | 3 suIT HEATER CONTROL BOX

¢ | 4 RADIO COMPASS —cem
ffs CONTROL BOX
f‘_;“-‘—'w Tl -

rall - :

Flgure S. Radlo Compass Controls, Sult Heater Control, and Oxygen Instruments

PIIGT'S HOTES
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Section IV
Paragraph 7

oM

INIZATC R
(R Kaied 4

— .

Pisure 6., MNavigator's Instrument Fanel

(1) If borbs are to be relezsed in
traln, hold the release switch on urtll the
traln ls completed. Lor selective release,
press srdé releass the gultci for sachi hamb
dropped.

NOTE

Train release rna7 be stousped uy
releasing the hcmb switch,

(J) <Close the honb bay doors by
placing tue BGilB BaY LOOR SELICTGR gwiltches
to "CLCSE" and moving the BUIB Bnf LOCR
1iaSTER switch to "ou."

b. IJNTERFUONE,- The bombardier's inter-
phone lack box 13 located on the floor under
the bowub control panel. (S=ze 3, fi;urz 12.)
Refer to paragraph 2. c. preceding,

¢. OXiGiil.- The oxypen regulator and Cages
are on the [loor adjacent to the Lanterphone
Jaclt box. (See 2, figure 10.)

d, SUIT YE.T-AR CCLTRCL.- A guit teater

centril hox {g nonnted on th: eanln wall to
the Lombardierta »i it.  (Ses 4, Pi_urs 10.)

V=10

Report o

LCITTEE

[y

. lip-1g

belal

View Looking Outboard

&\ ,?T,

SCOME _IGHT
. FIRE EXTINGUISHER
FIRST A0 1T
CXYSEN RESULATS
JRAS~ 2XE

RAT.C TFERATCRS SEAT ¢

o oot

Myure 3. Rudl- Cperator's Station
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g/
—_

=
-~

v
'

s ;Cl,

—

5 ST 9 s s - ——

R A T -

¢
i
[ .
i
t

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

Plgure 7, Navigator's Statlon

{(2) OPER~TION OF TUZ BOLD RELEASE SYSTZM. (e) Set the intervalometer dial to "SEL"
(See figure 11.) or "TRAIN." If get for "TR.IN" release, adjust
the dials as destred,
(a) ‘Turn the BCLBARDIER'S PO%ER SUPPLY
switcn "ou." (f) To open the selecced borp bay doors,
rove the BOLB BAY LULCR ..ASTZIR switch to the
(b) Place the BOLB BAY SELECTGR switch- "OK" position.

"0 " o
ea In the W' position (g) If nose aming s desired, move
{¢c) Move the corresponding BOLDB BAY the ARMING switch that 1g located to the

GR SLCLECTO "o BEN! right of the intervalometer to "ARM." The
DOCR SLLECTOR switches. to the E position, indicator lamp next to the switch will

NOTE light for the armed position.

(h) To check the loaded barh stations
igf;: :gég;gfzgm::ttg: gfifﬁgegrégr hold the ILDICATOR LIGAT SWITCH MGy, i ’
The firing order is marked on the
panel immediately above the indica-

tor lights. NOTE
: (d) Test the indicator lights by moving Do not hold the INDICATOR LIGHT
the IIDICATOR LIGHTS switch from "NOR:ALY to awltch "ON" during bemb release,

"TEST." All incicator lanips should 11ight,

CONFIDEUL I L [7-2
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PILOT'S NUTES

-
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. BOMBARCIERS CONTROL
PANEL

2. OXYGEN CONTROL
PANEL

3. RADIO JACK BOX

4. SUIT HEATER
CONTROL BOX

BOMB RELEASE

E M
=5 - v
ey e 111

Flgure 10. DBombaréier's Steatlon

P1,mre 11, EBembardier's Control Panel
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Paragraph 1

e. CRUISING. = -

(1) GARBUHETOR ICING.- When the car-
buretop alr temperature 1s between -10°C
to 410°C in an atmoaphers of high humidity
or free molsture, carburetor icing ia
likely to occur. Under such atmoapheric
conditiona‘ a carbugetor air temperature of
between 10°C and 38°C should be maintained.
Jse carburetor preheat for two minutes every
half-hour during flight 1if carburetor icing
is suapected, ’

(2) WING ANTI-ICING.- Use 6hter wing
anti-icing at any time icing conditiona are
- present.

(3) CONTROL BELLOWS HEATER AND PITOT
TUBE HEATERS.- Keep the control switch for
these heaters "ON" at any time iclng condi-
iio?a are present, (Ses Sectlon 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 ——
carburetor air on "PREHEAT."

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

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

8- BEFOHE LEAVINO TAE AIRPLANE.

(1) PARKIHG.z Park the lirplnne on can-
vas or pine bougha to prevent the tir-s from
froozing to the ground. - e

(2)
ing brakes.

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

(4) COVERS.- If the alrplane is to be
parked where ice and snow may accumulate on
the wlngs, cover thie upper surfaces. See
that the fabric cover is 1inatalled over thne

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

‘alectrical equipment in the nose wheel well.

FILOT'S

V-2
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- EXTREME

1. ARCTIC OPERATION.

B

ﬂ -
e

a. BEFORE ENTERING THE AIRPILAE,

(1) TIRES AND BRAKES.- Move the alr-
plane enough to be sure that the tlres ars
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) LA!MDING 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 dralns, 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) VE!NTS.- See that all vents are free
of ice.

{(6) OQIL.- If the oll :as been reuoved
frgm the alirplane, heat 1t to approximately
70°C before putting it back into the oll
system,

b, ON ENTERING THE AIRPLANE.

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

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

33 5 A ection V
Paragraph 1

R BAERATIONS

STARTING THE ENGIIES,

(1) PREHEATING THE ENGIIES aMD A.P.
UnITSs.

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

(b) Apply hot air from hlast heaters
along the leading edge of each wing so that
the hot air willl be directed through each
englne cooling fan. Direct hot alr through
the intake scoops of the auxillary power
units,

{(2) CARBURETOR PAEHEAT .- After the A.P,
Unlts have been started, apply heat to each
engine carburstor alr intake from the lead-
ing edﬁe of the wing whlle the engines are
being "inched" through, prior to starting.

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

d. WAR:{-UP.- Follow the normal warm-up
procedure, except when extremely cold tempera-
tures make it necessary to dilute the oil
further in an emergency. Use carburetor air
"PREHEAT" during warm-up when outside air
temperaturss are -20°C (-4°F), or below.

Use "PREHEAT" also on the ground when condi-
tiona are conducive to the format!on of
carburetor ice. DBe sure to turn the CAR-
BURETOR AIR swltch to "NORMAL" before take-
off. If left on "PREHLAT," it over-heats
tne englnes, causes loss of power, and will
probably produce detonation.

COMPIDENTIAL V-1
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POWER PLANT CHART

AIRCRAFT MODEL(S) PROPELLER(S)

CARBURETCR
PR-1C0-B1 or
PR-100-B2

ENGINE MODEL (S)

XB-35 HAUTLTON STANDARD SUPFR HYDRAMATIC R-43€0-17, -21
savee FUEL | oiL | e1L [cooLanT|CARB.| e NAXINEM PERMISSASLE DIvING tPN:3060/30
aeasine | rness. | peessd gue. | Tewe Arﬁr cons. MINING® RECOWNEROED CRUISE RPRN: 1150

PP s s N NAXINUN SECONNENOED TURBO RPNz 22,500
sesine
otL erape: (3) 1120 (w) 1120
mziwn |19 100 | 85* 38% FUEL 6RADE: 100/130
mutmen 16
_wums |9 |25 #98°C Por Climp
VAR EMERGENCY ~ |  MILITARY POWER OPERATING NORMAL RATED MAXIMUM CRUISE
(COMBAT EMERRENCY) (nOR-COMBAT EMERGENCY) CONDITION (MAXIMuM COBTINUOYS) (NORMAL OPERATION)
ninyTLS 5 ninuTes TINE LIMIT UNLIRITED YRLINITED
No Yar Emergency 232% - MAX. CYL. ND. TEMP. 232°C 218°%¢
Hh?slg = AR, MiXTURE AR AL
2700 R. P. W 2630 2230
wanir. | sueen- | moed | mamsr. | sweer- | mEL® Tg,"' PRESSURE T‘.f"‘ manif. | sweer- | pueL | war, | osurer- | mEL
PRESS, | CHARGER |Gal/Nin PRESS. | CHARGER| Gal/Min 'C. ALTITUDE 'F. PRESS. | CHARGER [ PRESS. CNARGER| aom ™
51 6.1 |.sso0| 40,000 FT. || b4 348 | 33,5 146
81 6.1 |[sso| 38,000 FT. |-e7.0| & 348 | 33,5 146
51 6.1 |.ss.0| 38,000 FT. |-s7.0] W& 3u8 | 33,5 146
51 6.1 l.szu| 34,000 FT. |-e2.a] L& 348 . 146
51 6:1 |anl 320000 FT. [esa] ub. 348 ;gé 146
51 6.1 | | 30,000 FT. |us0| U 3u8 | 33.5 146
51 6.1 [-w0.5| 28,000 FT. [w.s] 1k 348 .5 146
51 6.1 las.s| 26,000 FT. |-m.7| u4 us %gs 146
51 6.1 |28 24,000 FT. |-ms| us 3u8 | 3305 146
51 6.1 |is.sl 22,000 FT. |-is.e] Lb 348 .5 1k
g1 6.1 |[s| 20,000 FT. [-123] b e ggﬂ L6
51 6.1 |20.7| 18,000 FT. }-s.z| 4 348 | 33,5 146
51 6.1 Lz 18,000 FT. | 2.0] & 348 .5 146
51 8.1 27| 14,000 FT. | o] us 3ug ;%5 146
51 6.1 [Tss| 12,000 FT. |1s.2| Uk 348 | 3305 146
51 6.1 |.us8} 10,000 FT. |2;.4| B4 348 | 33,5 146
51 6:1 |os 8,000 FT. [30.s| Uk 348 | 33,5 146
5 6.1 | 34| 6,000 FT. |w.s| 4 348 | 33,5 146
51 6.1 | 71| 4,000 FT. |w.z| b 348 | 33.5 146
51 6.1 | .0l 2,000 FT. |siaf b 348 1 33,5 146
5 6.1 SEA LEVEL |se.0f 4 348 | 33,5 146

GENERAL NOQTES

1O1L CONSUMPTION: MAXIMUM U.S. QUART PER HOUR PER ENGINE.
@Gal/Nin: APPROXIMATE U.S. QALLOR PER XINUTE PER ENGINE

FOR COWPLETE CRUISING DATA SEE APPENOIX )
MOTE: TO DETERMINE CONSUMPTION IR BRITISH

(SgPH: APPROXIMATE Y.S. GALLON PER HOUR PER ENGINE.

IMPERIAL UNITS, WULTIPLY BY 0 THENW O01VIOE

F.T.: MEANS FULL THROTTLE OPERATION.

VALUES ARC FOR LEVEL FLIGHT WiYN RAM. TO REVISION AFTER FL!

BY 12, RED FIGURES ARE PRELIMINARY SUBJECT

GHT CHECK.

TAKE-OFF CONDITIONS: CONDITIONS TO AVOIOD:

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 RPM-LP above 35.2" Hg.
2100 RPH-MP above 34,7 Hg,
2230 RPM-MP above 33.5" Hg,

0aTA A3 OF DB 18_.USeasec0o o8 Estimate

1. Flight above 15,000 feet 1s not reconmended due to auxiliary power Dlant limitations,

AAFNC-526

WP.2.33-44.10M

Plgure 2. Power Plant Chart

A-2 SONPLOPNRITLL



CRURSDRIDEA
Report No. HB-18

LAS.

AIRSPEED INSTALLATION
CORRECTION TABLE

CORRECTION
FLAPS RETRAGTED

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 ,000-22,500

25
FUEL
PRESSURE

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

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

8 MAX. SAFE PRESS. 9P S.I.
B OPERATING RANGE 16-18 P.S.L.

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

W MAX, SAFE PRESS. 100
B OPERATING RANGE 60-100
#@ MIN. SAFE PRESS. 60

BMAX. TAKE OFF TORQUE 202
8 AUTO RICH OPER. I50-178
B AUTO LEAN OPER. 130-150

W MAX. INODICATED 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.
8QOOFT. £300FT

W 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
B AUTO RICH OPER. 218*~-232°C.
B POSSIBLE ICING -10°~ +i8°C. @ AUTO LEAN OPER. i50°-218°C.

HMIN. 18°C @MIN. SAFE TEMP. 25°C.

35
00 NOT EXCEED
AIRSPEED AT ALTITUDE

-
B 360 M.P.H. 1LA.S. MAX.
B |6OM.PH. LA.S. MAX.

FLAPS DOWN

Figure 3. Instrument Limitation Markings

“CONTIDENILLL.
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