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INSTRUCTIONS FOR FLYING THE
MESSERSCHMITT 110
GENERAL

The Messerschmitt 110 is a twin-engine low-wing monoplane long-range fighter or
bomber. Itusually hasa crew of two but it can carry three. The spanisabout 53 feet,
and the overall length 40 feet. The total weight with normalload is about 15,000 1b
when the wing loading is about 40 lbs. per sq. foot. It is of metal constructi
except for fabric covering on the control surfaces.

It is powered by two DB 601 engines each driving a V.D.M. variab ch
and fully-feathering airscrew, the pitch of which is changed by an electric
under the control of the pilot. The port engine drives a vacuumr pump the
starboard engine a hydraulic pump. There are two 24 volt 14 kw. electric genera
one driven by each engine. The flow of air through the coolant and oil ragy#
controlled by flaps, moved by an electric motor for the coolant rad
manually for the oil radiator.

The aircraft has automatic leading-edge slots, externally mass-balZ% 1
type ailerons, and flaps. Each aileron has a ground-adjustable trim m
tailplane incidence is variable, but only as a result of being connecteygo thi flap
mechanism ; it cannot be independently adjusted by the pilof® cvators
and rudders have trimming tabs controlled by the pilot.

The main undercarriage is retractable but the tail wheel is ﬁxc%

The undercarriage, flaps and wheel brakes are normally operated aulically,
but an emergency system operated by compressed air is provided for the under-
carriage and flaps. =

The pilot’s cockpit is shown in the accompanying illustr . Wlhe numbers
in brackets in the following description are the numbers used ey adjacent

to the illustratio e is a conversion table inside the b OVEr.
ELECTRICAL

The main ¢ % black knob, on the pilot’s right: of view in the

#Wable fore-and-aft. When the k oved forward and

notch, the main circuit is switche the starter system

ft battery. If the knob isghen ck gently the main

illustration.
turned down

iled on, but the starter syste nnected to the ground
e starboard side of the fuselagggius of the trailing edge.

battery s
If it is

connected to th
circuit regaai

is an electric cut-out, is
ttery. This cut-out (1)

are controlled by switches
I seat, and one (2) on the right

d. The former panel has
ressed in to close the various
fahr close the circuits of various

ed voltmeter and ammeter on
he battery charging or discharging

ang of the pilot’s seat, near the
j All these except the aft four
ary for flying the aircraft. T
¥ wircless equipment. There is a
the upper Part of this panel. It normally N
current, the left half of the scale indicatin® char, g and the right half discharging ;
but when the button on it is pressed it i battery volts.
The second panel (2) has seven svyghch buttons which close, when pushed in,

the following circuits, reading fromaforwa
landing light, recognitigg Iy%strument lighting, pitot head heating,
machine-guns and sigh a2 U5, cockpit lighting.
B

. The switches on these two pa automatically if there is an over-load,
thus acting like fuses. They can hed manually by pressing the adjacent
red buttons. In some cases it is nece ¥ W#®to push through a small hole to do this.
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THE FLYING CONTROLS

The ordinary-flying controls are of the conventional type. There are no dual
controls,

The ﬁaps are normally operated by the knobs (3). When the upper knob,
marked “ EIN ”, is pushed in, the flaps are raised. Similarly, the lower knob
marked “ AUS”, when pushed in, lowers them. When the flaps reach either
extreme position, the corresponding knob automatically moves cut again. The
position of the flaps is shown on a mechanical indicator, having a straight scale
graduated from 0° to 50° on the left of the pilot, cut of view in the illustrati
If the flaps are to be arrested in an intermediate position, the appropriate kgob
is pulled out manually when the flaps reach the required position as shown
the indicator. If the hydraulic system fails, the flaps can be lowered the
emergency compressed air system, by turning anti-clockwise the inne
knobs (4) just below the knobs (3),. breaking the wire by which they are ally
wired-up. The flaps cannot be raised by the emergency control knobs (4.

If an attempt is made to lower the flaps while the undercarriage is upgPtT Deggre
it is fully down, a hooter sounds and continues to sound until the flaps bd
or the undercarriage lowered.,

The elevator trimmer control is a vertical wheel on the left of the @

Ll

view in the illustration. It is turned anti-clockwise to make the aircrffl
(" Schwanzlastig ') and vice-versa (“ Kopflastig *’). N

The rudder trimmer control is a lever (5) moving over a not drant on
a horizontal panel on the pilot’s right. When moved to the left it c4fises aircraft
to tumn to the left and vice-versa.

ENGINE AND AIRSCREW CONTROLS AND INSTR

The m].xture—strength and boost pressure are controlled ically.
The magnetgggggiches (6); throttle levers (7), and oil-coo levers (8) are

mounted on a gffitrol ME on the left of the pilot.
The magnito switchiis
positions in wiRgh eithgff one magneto or the other is oif} a forward position

(8) have an aft position in whidh the T¥nition is off, two
which both magnetos are on.

s are closed when the levers (8)
ons. Oil inlet and outlet tergpera
a brown rim, which is the a

sitch control levers (9) are on tiff ¢ e left of the dashboard.
own to decrease revs., i.e. to in e Ptch, up to decrease pitch.
ight down to feather the airscrews airscrew-pitch indicators

clock-like instruments on top reme right of the dashboard.
ar instrument on-each engine ng¥elle, where it can be seen from the

The levers (8) can be
e shown on a double-
wo lower gauges on the

bottom middle of the dashboa
Haps. The positions of the ﬂaps

are given on the two gaugés (12) ]ust aboffe and 'ghtly outboard of the radiator-flap
switches (11). The marks on the gayfgghow the maximum permissible coolant
temperatures for heights of 10 km., 5 Bm., a7 sea level. :

The rev. counters (13) andgboostguges (14) are below the airscrew-pitch
indicators (10) on the right of the d. The boost gauges are calibrated in
German atmospheres (see conve g taD®). The markings D, 30’ and 5’, which
may be found on the edges of '

ruments, indicate the maximum revs. or
boost which may be permitted @nuous running, for 30 minutes, or for &
minutes respectively.
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The ignition can be retarded in order to burn oil off the plugs by pulling up the
handles (15) on the horizontal panel on the pilot’s right. The forward handle is for the

port engine.

THE UNDERCARRIAGE AND BRAKES

The normal undercarriage controls (16) are above the normal flap controls (3)
and are operated in the same way, the upper knob,when pressed in, raising the under-
carriage and the lower knob lowering it. A small projection on the upper knob must
be pushed down before the knob can be pushed in. The indicator (17) is just abov
the controls. If the switch at the bottom of this instrument is moved to the right
the instrument shows two green lights, one for each side, if the undercarriamgds
down (“ AUS ") and red lights if it is up (“ EIN *),

If the hydraulic system fails, the undercarriage may be lowered by tumin%
clockwise the outer of the emergency knobs (4).

: The brakes are applied by toe pressure on the rudder pedals. There is no
rake.

THE FUEL SYSTEM

former forward of the single spar and the latter behind it. The eng, s fuel
only from the main or forward tank by a dual engine-driven pump thr lines.
These lines are opened or closed by fuel cocks operated by levers (18) control
box to the left of the pilot. When the levers (18) are in their rear positions,‘marked
*“ Brandhahn Zu,”" fuel is cut off from the engines. In the forward position ““ P, u. P,"”
both lines are open, and in the two intermediate positions onl the other
of the lines.

The fuel lines are

There is a main and a reserve tank in each wing, both inboard oﬂli e the
il tw -

imed and the fuel initially brought to th® ed pressure
porocating the hand levers (19) al 1e control box,
The fuel pressure gauges, calibr . per sq.cm.
pssure gauges, and are on the en acelles. The left-
g pressure and the right-hand o} ‘e, Permissible
e L-shaped marks.

s 375 litres (82-5 gallons) and ez
(58 gallons). TankWgntents are shown on the gauge @0y

e tank 260 litres
iddle and near the

bottom of d. It has two scales, each calibr i hundreds of litres.
The upper, sc rs to the main or forward tanks, loger to the reserve tanks.
The gaugl i er to the various tanks by a tifn selector switch (21)
immedi it. The 5 positions, reading cloci ¥ isedfre -

tank
arbodrd main tank

O reserve tank

agboard reserve tank,
W > main tank contents fall to 100 2 gallons), which is indicated
by the light¥ig of the upper warning lights side of the gauge, fuel must be
transferred from the reserve tank. This is
switch levers (22 and 23) on the horizont

umps controlled by selector and

on the pilot’s right. The forward

lever (22) is first set to left or right depen ether the port or starboard main

tank is to be replenished. Then the gum ritched on by moving the lever (23)

* to the left (“ EIN ”). The lower light l&- the petrol in the reserve tanks gets

low.

The engine cylinders can be pri eans of a pump and a two-way cock,

out of view, aft of the levers (22 and e cock is put forward to “ rechter ”, to
prime the starboard engine, and aft to er " for the port engine.
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At take-off, and at height if the fuel-pressure falls below the minimum mark on
the gauge, additional electric pumps in the main tanks are switched on to boost
the ordinary pumps. This is done by putting a tumbler switch (24), between the
levers (22 and 23) and the priming pump, to * EIN ”

OIL SYSTEM

There are two oil tanks, one in each wing directly behind the engine bulkhead.
Each holds 40 litres (about 9 gallons). There is no provision for pumping oil
one tank to the other if one engine should fail.

SERVICING PARTICULARS

The following fuel, oil, coolant and: hydraulic fluids are to be used :
Fuel in tanks 92 octane (60 per cent. 87
" 40 per cent. 100 octane) or 1
1 pint of 87 octane fuel and
D.T.D. 109 lubricating
D.T.D. 109.

%M

Priming fuel

Lubricating oil ..

Coolant ... ‘Water or 70 per cent, water T cent.
ethylene glycol (D. T D.
Hydraulic fluid
(i) Undercarriage and ﬁaps *Anti-freezing oil (D.T. D
(ii) Brakes 7 Lockheed spec1a] rdraulic ”  fluid
. (D.T.D. 388).
Submerged fuel tank pumps D.T.D. 109.
Air pressures :—
Front wheel tyre pressure 40 1b./sq. in.
Tail wheel tyre pressure 44 1b./sq. in.
Emergengie, undercarriage and
o 2] .. 2,200 1b./sq. in.
ressure 630 1b./sq. 1n.
MIs :
tered from the port side dd ided which is normally
house ithin the fuselage. It can be sh ﬂ into position through a slot
in the f the fuselage just aft of the t g edge. When a button

on the port side of the aft gun mountffig a

of the aft cockpit.
If the aircraft is being used
“ Notzug fur Bomben "

i pressed the ladder springs out a

are labelled “ Hier eingreifen ”’
cockpit cover is released by in
side in the transparent cockpi
e rear part of the cockpit cover slide rd.

C pulled down. It is pushed

ring flaps are pusﬁed in.
e hand through a spring flap
ver angd operating the lever in the

o

The top hinges back and the
e Butside ; but only from the inside

illing either of two red handles, one
gthe other in the forward port corner

r, it may have a red handle labelled
e bombs.
is on the port side of the fuselage just

. This
. A socket for charging the di
forward of the cockpit. | The is shown on a gauge (29) just above the

emergency undercarriage and fl
Y A header tank for the hy
oil tank. The hydraulic fluid

(4).

stem is fitted by the side of the starboard
brake system is provided by gravity feed
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from a small tank at the top and starboard side of the fuselage nose. Access to
the tank is gained by sliding forward the top nose gun cowling and removing four
screws in the top of the bulkhead.

STARTING THE ENGINES

The engines are turned for starting by inertia starters which can be energised
by hand, electrically from the aircraft battery, or electrically from a ground battery.
The manner in which the starter system is connected to one battery or the other
is explained above under ““ Electrical System .
The starters are engaged, after they have been run-up, by pulling up T-sha
handles (28) on the right of the pilot. These handles are normally coveredm
I

safety flaps which are swung aside when the handles are to be operated. The
handle is for the port engine.

of the aft exhaust stub. The handle is usually stowed inside the undejrh
cavity in the port engine nacelle. a

The hand-starting sockets are on the starboard side of each engine, ju rear
To start electrically, the handle (26) is first pushed down and held r
d

10 secs. if engine is hot, 20 secs. if cold. This runs up starter. Then itGgD
right up through neutral to engage the starter.
The sequence of operations in starting is as follows :—
(i) Switch on the main electrical system by pulling forward thd @ n the

right-hand side of the cockpit. Let back gently if s#rging Fround
ce

battery.

(i) Press in all the switches on the panel in the rear cockp® ex the aft
four.

(i) Open the cooling flaps of the oil and coolant radiators moving
levers (8) up and turning switches (11) anti-clockwise.

(iv) Set the airscrews in fine pitch corresponding to 12 o’ the indicators
(10) by moving levers (9) up.
i, P2l

(v) Open thestbrottles (7) about half an inch.
(vi) Placgthe TMycock levers (18) forward to positiq
(vil) Putfhe magn@o switches (6) in position “ M1
(viil) Givégach enghe about 8 strokes of the prime 2D

pwnmping throughout
It will be found

$q. cm.

ly by depressing the

(ix) Ppmp el pressure by handles (19) ang
to exceed a pressure of about 1
starter by the crank handle Abryclc®

26), and then pull the handle (2 p to engage starter.
ay be stopped by pulling out tjgls ing sticking out of the
engin aft of the rear exhaust stub oifft oard side. Release when
engi
GRO G

he engine at 1,900 r.p.m. and :—

est each magneto by placing

and “M2" in turn. The allo

on ‘" M2 70. :

Test the fuel pumps by placig 1el cock levers (18) into positions
“P,and “ P, in turn. Theffe sh™igl be no r.p.m. drop in either position.

(iii) When the oil outlet tempe e has reached 40° C. open the throttles
gradually until the full-th Syund-running conditions of 2,200 r.p.m.
approximately at 1-iat pheres boost pressure have been teached.

FLYING THE AIRCRAFT

Take-off.—See that the airsg
mark on the indicator ; set the rudd®

1 (9) is 12 o’clock on the indicators (10).
off. Set the elevator trimmer to the red
mmer (5) in the centre position. The tail is

. It is not necessary to uge flaps

(33656} B
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fairly heavy, and takes some time to rise, even with the stick held well forward.
The take-off run is long and the directional control is poor, until 120 m.p.h. is
reached. Quite a lot of rudder has to be used to keep the aircraft straight at low
speeds.

Flight.—The controls are fairly light and very effective up to 250 m.p.h. Above
this they become heavy, but not unduly so for a twin-engined aircraft. Owing to
the weight-on the elevators at high speed, plenty of room should be allowed for
recovery from dives.

Landing.—Lower undercarriage fully before lowering flaps. When th

-are lowered a large change of attitude takes place. At the commencement
lowering the nose rears upwards, and a large forward force on the Ors
required:to counteract it. Towards the end of the flap movement the ni T
to sink and a backward movement of the elevator control is required. ~ SVEn

- change of trim required when the flaps are in use is very small. The ailerof aln d
-atithe same time as the flaps, and a sudden lightening of their contro ticed,
but there is no marked loss of effectiveness.

‘The approach should be carried out at about 160 km.p.h. (953/10
is straightforward, the excellent wiew ahead making it easy. The i
unless done too high, when there is a tendency for a wing to drop

The ground run is about the same as that of a Blenheim.

‘Single Engine Approach.~8hould one engine cut, fu]l? the dead
airscrew and use only 25° flap for the approach glide. Tf full ﬁ:{ more than

1,600 revs. on the good engine will cause uncontrollable swing bank, leading to
the loss of anything up to 1,800 ft.

ENGINE OPERATIONAL LIMITATIONS

;. Full throttle, giving 1-3 atmes. boost pressure, below m approximately,
should not be used for over 5 minutes at a time,

Time Boost

Mins. (Atmospheres)
1+3
3
2

1-
30 : 1
ContimmuO 3 1-18
Contirfoms 2400 1-18
\ 2500 —

0-95 (-9 atmos.
1500 1400

) Minimum at 2400 r.p.m.

emperatures :—
(i) Inlet o i .. Ma 75° C. Minimum 30° C.
(i) Qutlet gnum 95° C, Minimum 40° C.

(1) Maximum for short permd

AIRCRAFT LIMITATIONS
Maximum permissible spee%(. :
Maximum permissible spee

4 ., .. 650 Km./hr. (406 m.p.h.)
ith flaps and

undercarriage down . W .. .. .. 250 Km./hr. (155 m.p.h.)
Best approach speed (Ag s determined by
R.A.E. pilots) i “ . .. .. 160 Km./hr. (100 m.p.h.)
- ALlg) '

(55656) Wt.12253/333 2,500, 8/41 Hw. G371
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Cut-out for electrical system.
Pilot’s switch panel.
I'lap controls.

IKnobs for emergency operation of undercarriage
and flaps.

Budder trimmer control lever.

Pil-cooler flap levers.

Puirscrew-pitch control levers.

Airscrew pitch indicators.

Switches for moving coolant radiator flaps.
Coolant temperature gauges.

Rev. counters.

Boost gauges.

Handles for cleaning sparking plugs.
Undercarriage controls,

Undercarriage indicator,

Fuel-cock levers.

Fuel system priming-pump levers.

Fuel contents gauge.

Tank selector switch for fuel contents gauge.
Selector lever for tank-replenishing pump.
Switch for tank-replenishing pump.
Switch for booster fuel-pump.

Starter handles.

Handle for adjusting seat.

Front cockpit locking lever.

Adr pressure gauge.

D.T. control.

Altimeter.

Repeater compass.

Space for cannon rounds indicator.

Panel with indicators and cocking buttons for
machine guns.

Mounting for reflector sight.
Turn and bank indicator.

Rate of climb meter.

Artificial horizon.

Artificial horizon on—off switch.
Air speed indicator.

Compass.

Oxygen pressure gauge.

Dimmer switch (" Hell ” = bright).
Oxygen control.

Gun button.
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