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o1 General

. General data

A. Specifications

1. Purpose

The Fw 190A-8 is a single-seat fighter aircraft
possessing both a high top speed and good maneuver-
ability. It can aiso be employed as a fighter-bomber
carrying bomb s, or as an extended range fighter
carrylng an underfuselage drop tank,

Fig., 1: General view

2. Type of construction

The aircraft Is a single-engined, cantilever low-
wing monoplane, of all-metal construction, with a
single vertical tail and retractable undercerriage.

3. Airframe
a. Fuselage

The fuselage is composed of a Dural covering over a
monocoque frame. At its forward end it is of circu=
lar cross-section to match the shape of the power-
plant. At the rear end it is of oval cross-section.
It comprises two major subsections, the forward
fuselage (firewall to bulkhead 8) and the rear fuse-—
fage (bulkhead 8 to bulkhead 14]),

The engine bearer assembly is attached to the fire-
wall (bulkhead 1). The cockplt and fuel tanks are
housed in the forward fuselage., In an emergency, the
cockplt canopy can be jettisoned by the actuation of
an explosive charge.

Armour plating protects the pilot against enemy
fire,

An equipment bay, accessible through a hinged cover,
is located in the rear fuselage. A fabric bulkhead,
also located in the aft fuselage, prevents the suck-
ing of engine exhaust fumes forward into the cock-
pit.

b. Undercarriage

The undercarriage consists of a two strut main gear
unit and a tailwheel, The tailwheel can be swivelled
through 360 end can be locked into posltion,

Undercarriage actuation Is electricai; operation is
monitored electrically, by an undercarriage position
indicator, and mechenically, by an indicator rod.

Th e maln undercarriage members are attached to the
maln spar, retracting inwards, When retracted, they
ar e completely stored within apertfures in the wing
leading edge and are fully covered by fairings and
covers,

During undercarriage retraction, the tafiwheel is
pulled up end held in place by a cable attached to
t he radius rod hinge point on the rt ght undercar-
riage leg. The lower half of the tailwheel remains
exposed after retraction, serving, in that position,
as en emergency tail skid,

c. Control surfaces

The horizontal and vertical tail surfaces are posi-
tioned centrally on the tail unit; the ailerons,
outboard on the wing trailing edge. The landing
flaps are poslitioned inboard of the atlerons on the
wing lower rear surface.

d. Flying controls

Elevators and ailerons are actusted by the pilot’s
control sticksy the rudder by foot pedals. Movement
of the controls is accomplished through cables, DuZ
flexible push-rods and bellcranks. Through differ-
ential gears built into the elevator and rudder
controls, the stick forces are kept to a minimum
close to the neutral positions of these surfaces,
Recently, in place of the rudder control differen-
tial bellcrank, a torsion bar fixture (without
differential movement) has been Installed.

The horizontal stabilizer and flaps are electrically
actuated. Synchronized movement of the flap drive
motors is accomplished through synchronizing switch-
es, '
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e. Wing unit

The wing is of one plece construction, The main spar
is continuous, the rear spar is divided by the fuse-
lage. Wings and fuselage are connected at both the
main and rear spars.

Monocoque type construction. The main spar forms
part of the lower shell; the rear spar, part of the
upper.

4. Powerplant

a. Engine

BMWY 801D eircooled, lda-cylinder twin row radial
engine with two speed supercharger, reductlon gear-
ing and engine cooling fan,

A control unit (Kommandoger'at) asutomatically adjusts
and monltors airscrew RPM, boost pressure, fuel
mixture, ignition timing adjustment and supercharger
swi tchover,

b. Airscrew

Three bladed adjustable airscrew with constant speed
unlit. In case of the failure of the automatic
ad justment controls, or of the engine, the blades
can be electrically positioned by a thumb actuated
manual switch,

Afrscrew diameter Is 3,30 m (10%'10"),

c. Tanks

Fuel tanks: Two selfwsealing fuselage tanks with a
total cepacity of 524 Liters (115.,5 gal)., For-
ward tank 232 Liters (51 gal}, rear -tank 292
Liters (64.5 gall.

A drop tank of 300 Liter (66,2 gal) capacity can
be carried on an ETC 501 rack beneath the
fuselage.

Ot! tank: A clircular tenk, protected by an armoured
nose ring, with a caepacity of 55 Liters (12,1
gal).

An armoured ring also protects the oil cooler,

Hydraullc fluld tank (for control unitls The engine
mounting ring serves as container, Capacity 5,6
Liters (4,94 qt).

Primer fuel teank: Built Into the rear fuel tank,
Capacity 3 Liters (2,64 qt).

Behind bulkhead 8 ther e is also provision for the
Installation of a8 GM-1 tank, 85, Liter (18,7 gal)
capacity, or an auxillary fuel tenk, 115 Liter
(25,3 gal) capacity.

5. Equipment

a. Radio equipment

FuG 258 -~ IFF transponder unit
FuG 16ZY -~ Alr-to-alr and air-to-ground VHF
communications and homing set

b. Built-in armament

Fuselage: 2 x MG 131
Wing-rootss 2 x MG 151/20€E
Wings: 2 x MG 151/20E

c. Armament modifications

Varlous weapons installations are avallable;  the
changes apply to the wing mounted weapons only.
The sub-designations are as followss

A-8/R1 2 x 2 MG 151/20€E
A-8/R2 2 MK 108
A=8/R3 2 MK 103

B. Aircraft data

1. General measurements

Dimensions:

SPBN eevesscsnssacacssasscassse 10,50 m [34754%)
Overall [ength seesessssasaces 8,95 m (29%44%)
Helght siceecrscecsnscessansas 3,95 m (1271147

wingst

SPBN scessscccssanssissssscsas 10,50 m (34754%)
Meximum Chord sesseevasesssaes 2,30 m (7%")
WINng 8rea sececessccacessansss 18,30 sq m

(196.,6 sq ft)

Control surfacess
Horizontal tall erea ... 2,73 sq m (29.4 sq ft)
Vertical tall area ,.... 1,56 sq m (16,8 sq ft)
Alleron are@ saeeseseess 1,93 sq m (20,7 sq ft)
FIBp 8red ceececeasecsaes 1,69 sq m (18,2 sq ft)

Undercarriaget

Tra8ck svescesscasancssse 3,50 m (11767)

Main tire dimensions ..« 700 x 175

Tall tire dimensions ... 350 x 135 or 380 x 150

Mainwheel. rims eevecesecas VOM/B.2090 B-2 or A-3j
VDM/8=2061 A=1

Tailwheel rims ecevesceee KPZ/823512 B-2 or A-2

Mainwheel brakes ....,.. hydraullc

Gear retraction scesesse electro-mechanical
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2. Engine performance

a. Rated altitude (without dynamic air pressure)
supercharger low setting:

Altitude Power

it hp
Take-off and emergency power
(3 min max} 1970 1705
Climb and combat power
(30 min) 2300 1500
Maximum endurance cruise 3940 1350
Maxlmum economy cruise 5900 1045

b. Rated altitude {(without dynamic alr pressure)
supercharger high settingt

Altltude Power

£t hp
Take~of f and emergency power
(3 min max} 18,700 1420
Ciilmb and combat power
(30 min) 17,400 1300
Maximum endurance cruise 18,000 1165
Meximum economy crulse 17,700 970

3. Flight performance

For detailed data see the Flight performance tables,

4. Weight data

Speed

2700

2400
2300

2100

Speed

2700

2400
2300

2100

8oost

psi

Boost

psi

3950

mission type:

I: Flghter operations with 2 MG 131s and 4 MG 151/20Es

IVi Fighter—bomber operations with 2 MG 131s, 4 MG 151/20Es, ETC 501
with 4 ETC S50B-1s or 50L-2s on ER-4 adepter

For mission types [ and II, 21-.cm rocket launchers and also the addi-
tional fuselage fuel tank can be instailed,

Misslon type T 1 I 11 W III 1v
wWelght in Ibs,
Empty weight 1 6750 [ 6750 6750 6750
Additional equipment 858 1050 990 1160
Empty equipped welght 7608 7800 7740 7910
Pilot 222 222 222 222
Fuel, forward (51,1 gal} 402 402 402 402
Fuel, rear (64.4 gal) 504 504 504 504
Drop tenk (66,2 gal) - 516 — —
oil (12,1 gal) 111 1 11 1M
Ammunition MG 131
(2 x 450 rounds) 170 170 170 170
Ammunttlon MG 151/20E
(wing-roots) {2 x 250 rounds) 243 243 243 243
Ammunition MG 151/20E
(outboard}{2 x 140 rounds) 137 137 137 137
Disposable welght on ETC 501 J— - 1140 650
Winter-emergency equipment 55 55 55 55
Loaded weight 9452+% 10160* 10724%%% | 10404%%

# When 21-cm projectlles and leunchers are instalied, the aircraft
welght is Increased by 624 l|bs.

#% When the 4 50L-2 releases are fitted to the ER-4 adapter, aircraft
weight Is decreased by 71 !bs,

### At this take-off weight, the tires are overloaded, Use increased
tire pressure {(see Pert 2) and take off oniy from a paved runway
or hard, even fietd,

With the additionat fuselage fuel tank, 115 Ltr (25,3 gall installed,
the alrcraft weight is Increased by about 265 lbs,

Fig. 2: Major dimensions



03

General

2. Engine performance

a, Rated altituas (wlithout dynamic alr pressure)
supercharger low setting)

Altltude Power
ft hp
Take-of f and emergency power
{3 min max! 1970 1705
Climb and combat power
(30 min) 2300 1500
Maximum endurance crulse 3940 1350
Maxlmum economy crulse 5900 1045

b. Rated altltude (wlthout dynamlc air pressure!
supercharger high setting:

Altltude Power
ft [
Take~off and emergency power
(2 min max) 18,700 1420
Ciimb and combat power
{3¢ min) 17,400 1300
Maximum endurance cruise 18,000 1165
Maximum economy crulse 17,700 970

3. Flight performance

Speed

2700

2400
2300

2100

Speed

2700

2400
2300

2100

For detailed data see the Flight performance

4. Weight data

Mlssion type:

I: Fighte;

operations with 2 MG 131s and 4 MG 151/20Es

Boost

psi

Boost
psi

tables,

113 Flghter operatlons wlth 2 MG 131s, 4 MG 151/20Es end Increase
renge

1113 Fighter-bomber operatlons with 2 MG 131s, 4 MG 151/20€s, and ETt
501

iVy Flghter-bomber operatlons with 2 MG 131s, 4 M5 151/20Es, ETC 50

with 4 ETC 50B-1s or 50L-2s on ER-4 adepter

For mission types I and II, 21-cm rocket launchers anc ailso the addi-

tional fuselage fuel tank can be instslled,

Misslon type ‘ 1 ‘ 11 AW Il 1v
Welght in Ibs,
Empty welght 6750 6750 6750 6750
Additional equipment 858 1050 990 1160
Empty equlpped welght 7608 7800 7740 7910
Pllot 222 222 222 222
Fuel, forward (51,1 gal) 402 402 402 402
Fuel, rear (64,4 gal} 504 504 504 504
Drop tenk (66,2 gall -— 516 — -—

ot (12.1 gel) 11 m 111 111
Ammunitlon MG 131

(2 x 450 rounds) 170 170 170 170
Ammunltlon MG 151/20€
(wing-roots) (2 x 250 rounds) 243 243 243 243
AmmuiiTion MG 151/20€
(outboard)(2 x 140 rounds) 137 137 137 137
Disposable welght on ETC 501 —_— — 1140 650
Winter—emergency equipment 55 55 55 55
Loaded weight 9452+ 10160+ 1 10724 %%% | 104044+

* When 21.cm projectlles and launchers are instalied, the alrcraft
welght is Increased by 624 lbs,

** When the 4 50L-2 releases are fltted to the ER-4 adapter, aircraft
welght Is decreased by 71 Ibs,

se¢ At this take-off welght,
tire pressure (see Part 2)
or hard, even fleld,

the tires are overloaded. Use increased
and take off only from a paved runway

With the addltional fuselage fuel tank, 115 Lfr (25,3 gai) installed,
the alrcraft weight is Increased by about 265 Ibs,

Flg. 2: Major dimensions
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Fig. 33 Bulkhead and rib layout ;

C. Aircraft assembly

1. Major components

Fig. 4t Major components

No Designation Attached to

1| Wings Fuselage

2| Flaps Wings

31 Allerons Wings

4| Englne bearer assembly | Bulkhead 1

5| Power unit Engine bearer assembly

6 | Horizontal stabilizer Vertical stebilizer spar,

71 Elevator

8( Tall unit with vertical
stabl!izer

9 | Rudder
10 | Undercarriage
11 | Tallwheel unft

spindle drive and antia«
stress frame/guide

Horizontal stabilizer

Rear fuselage

Vertical stabilizer
Wing andu/c radius struts

Tall untt
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2. Covers and panels

No(Qty Location Purpose
1) 1 |Engine cowling, top Engine servicing and in-
spection
2| 2 [Engine cowlings, side | Engine servicing and in-
{rt & left) spection
3| 2 }Engine cowlings, bot- | Engine servicing and in-
tom (rt & left) spection
4| 1 [Forwerd fuselage, rt |Forward fuel tank filler
pipe cover
51 1 [In fuselage armement | To open armement panel
panel
6] 1 [Fuselage armament | Fuselage weapons instal-
panel lation and removal
Bulkhead 1, rt & teft | Access to rudder pedals
8 Windscreen mounting | Fuselage weapons instal-
unit, rt & left lation and removal
9| 1 |Bulkhead 5, left Control surfaces locking
cord stowage

10| 1 |Forward fuselage, rt [Rear fuel tank filler
pipe cover

11| 1 |Behind pilot's seat Stowage bag cover flap

12| 1 |Rt fuselage between [ Oxygen and air tank fill-

bulkheads 8 & 9 er pipe cover
13| 1 |Forward fuselage, | Hand hold cover
left

14| 1 |Rt fuselage between |First aid kit
bulkheads 11 & 12
tomitted)

15] 2 |Tail unit, rt & left Installation, servicing
and removal of horizon-
tal stabilizer

16| 2 |Fuselage undersides, [To cover the u/c lower

rt & left, beneath wheel halves
engine support frame

17| 2 |Fuselage undersides, | Installation and removal

rt & left, forward | of wing-r oot weapons
of fuel tank cover ammunition boxes

18| 2 |Forward fuselege, rt |Servicing and inspection

& left of engine accessories

19] 1 |Forward fuselage, |Fuel tenks installation

undersides and removal

20| 1 |Fuselage undersides, | Equipment trough cover

between bulkheads 8
&9
21| 1 |Fuselage undersides, |Bottom shell access cover
between bulkheads 9
& 10
22] 1 [Forward fuselage, |Entry step cover plate

left

o

No Qty Location Purpose
23| 1 [Left fuselage between | Installation and remova!
bulkheads 9 & 10 of equipment in equip-
ment bay
24) 1 |Rt fuselage between | External power connection
bulkheads 10 & 11
25| 2 |Rear fuselage lifting |Lifting tube covers
tube
26| 1 [Vertical stabilizer, | Servicing tailwhee! unit
left and verticel stabilizer
27| 2 |Wing lower surfaces, | Extension of u/c fairings
rt & left when ETC 501 fitted
28| 2 (Wing lower surfaces, | Undercarriage lower fair-
rt & left ings
29| 2 |Wing roots, rt & teft | Servicing, installation
and removal of wing-root
weapons
30| 2 |Wing lower surfaces, | Undercarriage upper fair-
rt & left ing
31| 2 [Wing leading edge, rt | Centre wing leading edge
& left, between nose cap
ribs 7 & 7a
32| 4 |Wing lower surfaces, | Instaliation, servicing
2 per side (1eft &| and removal of flep
rt), between mid-| drive motors
33| 2 |{Wing lower surfaces, | Instailation and removel
between mid-ribs 6 & of u/c. Removal of wing
7 gun cartridge cesings
34| 2 |Wing lower surfaces, | Installation, servicing
between mid-ribs 7 & | and removal of wing guns
9
35| 2 [Wing lower surfaces, | Servicingaileron controls
between mid-ribs 9 &
10
36| 1 | Rt fuselage between | Radio bat access panel
bulkheads 6 & 8
37| 1| Left fuselage between | Supplementary tank filler

bulkheads 9 & 9a

pipe cover (GM-1 or extra
fuel tank)
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Fig. 5: Covers and panels

ll. General maintenance instructions

A. General servicing instructions

This section includes all instructions required for
general servicing duties,

1. Threaded plugs

Be fore use, carefully clean threads with a clean
rag. Due to the danger of explosion, ensure that
Oxygen connections are kept free of oil and grease.
To prevent seizure of bolt threads, smear them with
Graphite paste before use. Cover screws with tape
after removal,

2. Loose rivets

In deciding whether or not & rivet is loose, consid-
er the following:

1. Truly locose rivets rerely occur; they are almost
always due to poor workmenship.

2, Rivets with bleck rims around their heads are
of ten considered to be loose; from past exper-

ience, however, they ere normally not, The for-

mation of these rims is caused by e natural
tsetting®, due to stresses within deeply molded

metal panelling (see LgN 11 11 9 Sheet 1),

3. Rivets are looses

al when they can be moved by a probe or similar
instrument;

b) when they ar e seated at an oblique angle
(loose rivets which wer e pushed through the
skin at an angle);

c) when a 0,1 mm thick probe can be inserted bet-
ween the rivet head and the aircraft skin up
to the rivet shaft (caused by joining a strong
component to a weak skin).

4, Rivets are not loose:
a} when they only have black rims;
b) when a probe cennot be pushed under the rivet
head.

5. Rivets, as described in peras 3a) through c),
must be replaced during overhaul,

3. Push-rod connections

During installation, the depth of push-rod connector
screws can be checked using the connector inspection
hole, When inserted, the inspection probe must con-
tact the screw threads. Protect ball-bearing bushed
push-rods against dirt (greasse and wrap in oil
paper}.
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4. Covers and panels

Covers and access panels must fit properly and close
fully. The engine cover tension locks must, when
locked, remain under tension. They are so designed
that the lock cover can be closed with normal hand
pressure.

5. Pipes and tubes

All open pipe ends are to be sealed with caps, or
other similar me ans, to prevent the entry of dirt
and foreign objects. Lines, where abrasion cannot be
avoided, must be covered with leather. Before the
engine is first run, and before installation of its
fittings, the lines must be checked with air pres-
sure. The lines to be checked must be tightly sealed
and then tested using a line pressure about 50%
greater than maximum system pressure, After the air
is shut off, the lines must not lose more than 5%
pressure in 5 minutes, Leakage inspection of fluid
bearing lines is cerried out while the engine is
running on a test stand. Upon their reaching system
operating pressure, check the lines for leaks,

Pipes and tubes are coded with coloured rings, or
glued-on coloured bands, in accordance with DIN 5,
to identify the circuits to which they belong.

6. Cleaning the painted surfaces

Check the condition of the external painted sur-
faces. Carefully remove oil and engine exhaust
deposits with "Ikarol 237" detergent., Then, thor-
oughly rinse off these areas with water and dry
them, Cleaning the externa! paint with gas, Benzol,
terpentine or aicohol mixtures, even if they are in
diluted solution or in paint thinner, is forbidden.
These solvents wil! loosen the paint.

To recognize and then remove corrosion damage, the
aircraft must be cleaned from time to time, and
especially during overhaul,

After dusting off the outside surfaces with a soft-
naired brush, wash off the firmly fixed dirt with
clean, luke-warm water. Or, wash them with a weak,
non-alkall soap and rinse with wa ter., Afterwards,
wipe off the surfaces with sponges and rags. Clean
the main and tail wheels frequently with water and
brushes to remove any dirt. The ®Paint Chart™ gives
Information as to the care of paint appl!ied to steel
and aluminum parts.

7. Cleaning plexiglass

Toremove dust and dirt from Plexiglass surfaces,
clean them with water at 40°C to 50°C, applied with
a natural or viscous sponge, and then buff dry with
a polishing cloth, To cut through the heavier dirt,

add liquid soap or soda. "Glasurit-Aircraft cleaner"
with water, in a 1120 solution, can also be used.
When buffing a wet glass panel, put some "Piexipol
11" on the buffing cloth. The use of abresive or
oily polishing -, scouring -, or varnish compounds,
or of gas or Benzol, is forbidden (the gliass panels
will become opaquel. Remove varnish, grease, oil or
paint with "Sangajol™.

During buffing, remove any remaining grease and oil
with "Plexipol II™, Rub small scratches and opaque
glass panels with "Plexipol I" until the problem is
eliminated. Then finish off the job with ®Plexipol
II". Small scratches can also be removed mechani=-
cally with a twill fabric buffing wheel and polish-

ing compound.

Be fore painting the aircraft, cover all glassed
areas with ol l-paper. Further servicing information
Is included in Luftwaffe pamphlet No, 1/96 of 3.8,
1938--"Flight Safety Inspections and Required Equip-
ment". The same pamphlet includes maintenance
Instructions for the bullet-resistant glass pane |
and the windscreen side panels.

8. Overhaul

TAGL No. 257/42 provides for an airframe inspection
cycle of 200/5. This means that after 200 engine
hours a partial overhaul , and after five partial
overhauls a complete overhaul takes place. An
Inspection cycle of 100/2 has been set for the BMA
engine. A comp lete overhaul is to be carried out
only at a Malntenance Depot. If, over the space of a
year, no partial overhaul is carried out on the
engine or airfreme, a special inspection is to be
carried out to confirm the serviceable condition of
that alrfreme or engine, and so permit it to retain
its status. After 200 take-offs carry out an under-
carriage actuation test.

B. General instructions for aircraft
assembly and disassembly

1. Basic instructions

Avoid the use of unsuitable tools., Use special tools
only for their prescribed tasks. Carefully plan each
job before beginning It. Ensure that the electrical
circults are disconnected so that inadvertant trip-
ping of swiftches won't cause an accident. Fire-
fighting equipment should be positioned near the
work area. DO NOT approach an aircraft with an open
flame, or smoke in the work area. Only use elect-
rical equipment that is fitted with a spark suppres-
sor. During drilling, ensure that elther no red-hot
chips are generated or that adequate cooling of the
drill bit is malntained.
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2. Aircraft walk zones

For workling in or on the alrcraft, wear only soft
soled shoes, For stepping on the outer wing panels,
flrst lay the mats provided.

Panel open
=ty
o

]

i

!
e
—

Nur hie
batreten

Nur hier belrgten /E\ur hier belretan
]

Figs 62 Alrcraft walk zones

3. Placement of parts and tools

To avold damage to removed parts, remove them com-
pletely, on padded sheeting or matting, out of the
work area, Tools required for servicing and overhaul
must be carefully placed on padded sheeting on the
aircraft. After job completion, a foreign ob jects
check must be carried out before the first flight.

4. Marking of parts

For major disassembly tasks it is advisable to imme-
diately mark each removed part , and so ensure &
smooth work fiow during reassembly, Special care
must be taken to correctly merk the control stick
control rod attachment points and the related push-
rods,

5. Control wire and cable tensions
Cable tension is to be measured with an FW.tension

meter, New cables must be prestretched after splic-
ing.

C. Lifting and trestling

1. Lifting

The short |ifting cable is placed around the rod in
t he rear fuselage, the long one around the lifting
lugs on the engine mounting ring; both cables are

attached to the same lifting hook. Af ter lifting,
the aircraft hangs in a well-balanced position; it
is steered, during movement, by a cable attached to
the tailwheel.

—;
T8N LS
|
Cable 11 = 10160
Cable 2¢+ 3958

Fige 7: Lifting the alrcraft

2. Trestling

Fig. 8% Trestling the aircraft

The aircraft is to be trestled only on the trestie
points provided on the undersides of the right and
left wing panels behind t he undercarriage pivot
points, The rear fuselage is placed in a sling,
lifted, and after placement of the lifting rod onto
the rear fuselage trestle (W8-190,00-102), isre-
leased..

Important!

The rear fuselage trestle must have a 70 kg (157
Ib) weight added to it when the complete air-
craft, Including engine and tajl unit, is trest-
led; when the tail unit is removed, this weight
must be increased to 175 kg (386 Ib),

If a rear fuselage trestle (W8-190.00-102) is not
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available, a makeshift arrangement is possible., In
this, the rear fuselage Is supported by a suffi-
cientiy long lifting bar, between two suitable
trestles and is weighed down as indicated above,

The rear fuselage trest | e, WB-190,00-105, is used
for trestling only the aircraft tail. The trestle is
placed in the designated position beneath the rear
fuselage, and wheel chocks are pliaced both in front
of and behind the mainwheels.

D. Towing

Towing can be carried out with either a towing crew
or towing vehicle, When towing with a vehicle, avoid
pulling it rearwards (Tail strut fracture),

Fig. 93 Towing with a towing vehicle

190 RE 42

TI0REGN .

Flg. 11%: Towing rearward with a towing crew

The towing cables are inserted through loops on the
up per shock struts, A forked bar attached to the
tailwheel is used to steer the aircraft, Avoid
backing up the aircraft during towing.

When towing an aircraft with a towing crew, ensure
that the aircraft contro !l surfaces are not pushed
against,

To tow the aircraft rearwards using a towing crew,
slide a pipe (or tubel, sufficiently long to al low
room for two men pushing per side, through the
lifting tube. One men handles the forked tailwheel
bar,

Before towing, first ensure that the tailwheel iock-
ing unit is disengaged.

E. Anchoring and covering

1 wneel chocks

? undercerrlage anchoring lines
3 Reor fuzeloge enchorling !ines
4 Grounc snchors

S Propeller nuo cover

6 Pltol tuve cover

7 Elevator gust iocks

8 Alleron gust locks

9 Rudder gust locks

10 Englne ong forward fuselage cover
11 Gun covers

Fig. 123 Aircraft anchored and covered

Aircraft left standing in the open must be anchored,
to four ground anchors, and covered, Place whee
chocks in front of and behind each mainwheel. The
control surfaces locking cord is hooked onto the
left rudder pedel and connected to the contro
column, The vearious control surfaces are held in
position by gust locks. For temorary parking in
calm weather conditions, use of the control surfaces
locking cord is sufficient,

At the front, the aircraft is anchored by the towing
loops; at the rear; by the reer fuselage Iifting
tube,

The aircraft rear enchoring line is inserted in one
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side of the lifting tube, is pulled slightly more
than half way through, wrapped over the fuselage,
reinserted in the lifting tube, and pulled through
to the other side.

The airscrew must be so positioned that one propel-
ler blade points vertically upwards,

The anchoring lines are pulled tight, In case of
rain, the lines must be loosened as they will con-
tract when wettened, On the other hand, in stormy
weather (high winds), the lines must be tightened.

The powerplant and forward fuselage are covered by a
single sheet, Pullover covers are also provided for
the airscrew spinner, the pitot tube and the cannon

barrels,
V
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3 Pitot tube at nght wing tip %
F
\ =
| L
e etr] | )
T T O
.=_ - e “r—= 1 = b >
i i
’ - ! o .
_ 1 5 = | e < } i

Fw 190A-8/R1

! \\ {With 300 Ltr drop tonk attached to centreline ETC 501)

\ | | a5 ,%
VAN -3
% 17 18
14 ® = 24 25 2B 29 30 32 Ky :
123 4 5 6 78 9 0mMwRI ' j
® 20 \ 21 \ / \ 57
T 38
. 26 §
4 22 === -39
7 ———
1
- g 23 b oy ] ) 40
T e
= 4 41
s Y i o 43
64 3 ey |\ L S8\ 44 42)
: 3 i i ud bl a7 46%-as
63 = == 5 50 49 48
62 6 60 J57 56 55 54 53 52
58
EC-rudder pedal with integral broke pump 39 Toil light
StL 131/5 B fixed mount and carrier  bracket 40 Fabric cuff
Instrument ponels . 41 Tail wheei shock stryt
Bullet resistont windscreen (SOmm  thick at 25°) 42 Toil wheel (350 x 135 tire)
Revi 16B reflector gqunsight 43 Teit wheel lock actuation rod
Canopy octuation gear 44 Elevotar differential belicrank
KG 13B control  stick 45 FuG 250 antennc
S instrument  consoke 46 Bulkheod [2 containing fobric panel
> Plots sea! with armoured rear panel 47 Master compass temingh i
59 Head armour (l4mm thick) 48 FuG 16ZY tixed laop homing antenno
FuG 162Y transmifter-receiver uait . 49 Oxygen botties
FuG 162Y power transformer 50 Tank for GM-| (8.7 gal) or fuel (25.3 gol)
Head ormour support strut 51 Retractobie step
Canopy centrs gquide tube (contans explasive 52 Fuseloge rear fuel fonk (64.5 gal)
1 VDM 3-bloded, g:}uswblo pitch, constant speed, charge for canopy jettison) 53 Fuselage forward fuel tank (51 gaol)
airscrew (10'10” dig.} FuG 250 transmitter-recewer unit 54 Wing roat gun ammunition box (250 rounds)

QU coaler nose ring {Smm ormour)

Basch twin  mogneto

BMW 80ID-2 I4-cylinder radiol engine (I700 hp}

Synchronization geor for wing-root weopons

Engine mounting ring with infegrol control ynit
oil tank

Engine bearer assembly

Cockpit fresh air pipe

MG 131 I1I3mm mochine gun

Fuselage weopon ommunition box K00 rounds)
per gqun)

Aiieron contro! ectuotion rod

Link beit segment/cartridge casing chute
for fuselage weapons

Fuel de-aerotor

Engine storter unit

FuG 16ZY homer becrinqd canverter 5
s
6
7
8 Main undercarriage shock strut
9
0

DUZ: rudder actuation

Elevator control cables

Rudder defiection reduction gear
Rear fuselage ‘lifting tube
Triangular stress frame

5
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5
5
59 Main whael (700 x 175 tire)
Stobilzer trim drive mator g ]
62
64

Engine oil pump

Ol sump

Cuculor ol tonk {I2.! gal)

Circulor ofi cooler

Engine cooling fon

Propeller plich adjustment mechanism

Tail wheel retraction cable gquide tube
Reiraction cable

Toil wheel shock strut guide

Tail wheel extension lock

Toil wheel extension spring
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o1 Fuselage

Description

The Dural fuselege, of monocoque construction, is of
circular cross-section at the forward end for match-
ing to the radial engine; and of oval cross-section
at the reer end for matching to the tail unit,

The fuselage Is divided into a forward section (1,1)
and a rear section (1,2),

The fuselage forward section comprises the wind-
screen fremework (1,3), the engine bearer assembly
(1,4), and the fue!l tenk cover panel (1,5},

1 Forwerg sectlan 3 windscreen framework
2 Reer sectior 4 Englae deerer assembly
5 Fue! tenk cover penel

Fig. 1¥: Fuselage

A. Forward fuselage

1 Flrewail % Reer spar ottachment polnt
2 Bulkhead B & Cockplt
3 Englne beorer sssembly attachment points 7 Fuel tenk compertment

4 wing forword spor atftecnment polnt £ Sest mountlng frome

Fig. 2¢ Forward fuselage

Fig. 3: Fuel tank cover panel

The forward fuselage (Fig., 2) extends from the fire—
wall (2,1) to Bulkhead 8 (2,2)., On the firewall are
t h e attachment points for both the engine bearer
assembly (2,3) and the wing main spar (2,4), The
wing rear spar attachment points are on both sides
of Bulkhead 4,

It contains the cockpit (2,6) and the fuel tank
compartment (2,7}, The latter is enclosed by the
fuel tank cover panel (Fig, 3).

The seat mounting frame (2,8) closes off the rear of
the cockpit, It comprises two frame segments,
attached to the fuselage sides, and inciudes
integral seat adjustment channels.,

1 Lower shell 5 fabric panel
2 Left sheil 6 Teil un!t attochment frome
3 Right shell 7 Equipment sccess ponel

4 Upper ceckling & Reer fuselage 11fting tube

Fig. 4*: Rear fuselage
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B. Rear fuselage

The rear fuselage (Fig. 4) consists of a lower shet|
(4,1), left and right shells (4,2 and 4,3), an upper
decking (4,4), as weil as a fabriz panel (4,5), and
a rear frame containing mounting points for the tail
unit (4,61,

The shetls are composed of frame segments, tongerons
and outer skin panels, The lower frame shell seg-
ment s are so constructed as to also serve as plat-
forms for the Oxygen bottles, transformers, etc.;
while the side shell frame segmants carry the w/ T
platform supports. The equipment access panel (4,7)
is located in the left shell, its hinge being
screwed onto the shell, The panel, internally
strengthened, is neld open by a folded strut, and is
held cl osed by four quick-release fasteners which
slide into the side shell. A tube (4,8), designed to
accomodate a |ifting bar, forms part of Bulkhead 13,
The upper decking (4,4) is composed of two skin
panels, riveted to a U~shaped channel which acts as
a guide for the cockpit canopy centre roller,

Y Fadric pene!

2 Cople

3 Temslon lock
4 Rudter collars

Fig. 5: Sealed penel

A sealed pane | (Fig., 5) prevents engine exhaust
fumes from being sucked forward into the cockpit,
The cellulose acet ate line sheet (5,1} is held in
place by a cable (5,2] which is stretched over the
roiled inner edge of th2 frame (Bulkhead 12), and fis
secured by a tension lock (5,3), Rubber collars
(5,4), enclosing alloy bushings, permit the passage
of control cebles through the panel.

C. Windscreen unit

The windscreen unit (Fig, 6) is panelled with three.

sheets of bullet resistent glass (6,1), The mounting

1 Bullet resistant glass ponels
2 wingscreen mountlng pracket
3 Steel frame {Turnover pylon)

Fig. 6%: Windscreen unit

bracket (6,2) serves also as weapon, gunsight and
instrument pane |l caerrier unit, as well as fuselage
armament cover hinge point,

A self_supporting welded steel frame (6,3) forms the
rear support for the glass panels.

D. Engine bearer assembly

T Sliotted lugs
2 Threaded sockets

2 1 2 1

Fig. 7: Engine bearer assembly

The engine bearer assembly, onto which the engine
mounting ring is secured, is built up of steel
tubing and weided fittings. These fittings include
threaded sockets (7,2) for attechment to the engine
mounting ring, and siotted lugs (7,1) for ettechment
to the firewall,

E. Fuselage fittings

The pilot's seat consists of aDural pan (8,1)
riveted to an armoured back plate (8,2), The seat is
attached to the chennel sections (8,3) at four
points; seat adjustment levers (8,4) are mounted on
the upper attachment points. To lock the seat into
position, lift the levers; this inserts the lock
studs into detents in the slide rails, Torelease
the seat, simply rotate the levers Inwards.

A baggage compartment (8,5) is situated behind the
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Seot pon with cushion
Armoured beck plate
Seat gulde chennels
Seat adjustment lever
Beggage compartment
Cockplt entrance ladder
Ladder extenslon button
Febrlc penel

DN SR -

9 Fresh slr tude

10 Cockpls ventllstlon sctuation roa
11 Fuel tank caver piate

12 Instrument panel cowllng

13 Equlpment bdeerer unft

14 Cenopy arive unlt

15 Canopy jettlson mechsnism

16 Sterter crenk

17 Coollng fliep ectuatlon geer

Fig. 8: Fuselage fittings

pilot's seat.

A retractable entrance ledder (8,6) is positioned on
the fuselage |eft side, It is locked in the retract-
ed position by & spring-loaded lever in the {adder
gulde rods, To lower the ladder, depress the ladder
extension button (8,7).

Fresh alr enters the cockpit through a ventilation
tube (8,9), A valve, positioned on the firewall,
permits full adjustment of the air flow. A rod leads
from the valve to a2 lever on Bulkhead 3; the lever
is actuated by the right foot,

For the functioning of t he coollng flap actuation
rods, see Part 7,

F. Fuselage covering
The fuselage covering comprises the units listed in

Fig. 9 tsee the following page).

#hen the alrcreft is trestled, secure the fuselage

armament cover (9,5) against inadvertent closing by
hooking the shculder straps onto it,

The wing-root armament doors (9,3) are held open by
brace struts,

i
\,
\

“wwa-

R
=

3
1 Steel fremework 4 Head ermour
2 Plexigloss penelling ® Head armour support strut
5 Rollers 6 Canopy drive sectlor

Fig, 10z Canopy
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1 Cenopy
2 wing-rcot flilet

3 #ing-rnot ermament gcor
4 Fyselege side panels
5 Fuselage ermoment goor

Fig. 9: Fuselage covering

1. Canopy

The canopy (Fig., 10) consists of e steel frame
(10,1) wi th Plexiglass peneliing (10,2), The unit
moves on ball-beering rollers (10,3) in channels set
in the fuselage upper decking. Within the canopy is
positioned t he head armour (10,4) which is held in
place by a steel retaitning rod (10,5) and by two
cables,

The canopy 1s opened and closed by a hand crenk
{11,1), driving a rack-and-pinion gear, located on
the cockpit right wali, To prevent the canopy from
being moved rearwards beyond the end of the drive
section (11,2), its laest tooth is located 39 mm
{14 in) from the forward end of the section. At
rest, the spring-loaded cr ank handle is held in
place by a8 stud in the handle {11,3); this stud fits
into matching holes arrangec around the circumfer-

erce of the circular base plate (11,4). To turn the
crank, keep the handle pulled out. The canopy can be
opened from outside by simultaneously turning and
depressing a spring-loaded, notched thumb screw,
positioned over the crank axle on the fuselage right
side,

The canopy is jettisoned by an explosive charge
(11,12) which is actuated by firmly depressing the
red jettison lever (11,5), As the lever is depress—
ed, it causes e bushed strut (11,20} to raise the
hood drive section (11,2) from the pinion wheel
(11,6); and simultaneous!y rotates the safety pawl
(11,10} to release the firing pin (11,11),

The outer tube (11,13} of the jettisoning mechanism
is attached to the rear of the canopy. It contains
the inner, or firing, tube (11,14) which is fitted
with three seal ing rings to maintaln a tight fit,
The outer tube which serves as the canopy guide
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Hend crank

Canopy drive sectlon

Handle

Clrculer pase plate

Jettison lever

Plnlon wheel

Jettlson mechenlam actuation roc
Actuating lever

Rotating shaf?

Safety paw!

Firing pln

12 Exploslive charge

13 Cuter tube

14 Inner, {iring tude

1% Roltlers

16 Upper ceckling channel section
17 Safety screw

18 Screw cep

19 Canopy gulde rollers

20 Bushed atrut

1O O0D~oUvALR -

Fig. 11: Canopy jettison mechanism

during normal opening and closing, is fitted with
two rollers (11,15) which move inside the upper
decking channet section (11,16},

If the aircraft is to remain on the ground for any
length of time, safety the jettison mechanism with a
wing screw (11,171,

2. Fuselage side panels

By hooking the attached cables to the engine bearer
assembly, the side panels (9,4) can be positioned
horizontally, When so positioned they must not be
stepped on.

Opening and closing the side panels

By opening or closing these panels in an incorrect
sequence, one can, in tightening the screw lock
(12,4), exert a force sufficient to either distort
the panel rivet holes or the pane | itself. The
following sequence MUST , therefore, be followed in
openling or closing the panels:

To open:s

a) Open the quick-relesse fastener (12,1) and the
toggle clips (12,2);

b) Loosen the screw lock (12,4), The hoak (12,3)
will automatically spring cut of its guide,
To closet

a) Lightly poslition the panel; then with the head of
the screw, probe for its attachment base;

b)

c)

d)

e)

' Quick-release fastener 3 Mook
2 Togyle clip 4 Screw lock

Fig. 12: Fuselage side panel

Place the two clips in position, but don't lock
them,., Leave the quick-release fastener open;

Turn the screw lock until further rotation be-
comes difficult, At this point the pane!l has the
required tension;

Give the corner of the panel over t he hook 2
solld blow of the fist to force the hook over a
rounded horn on the engine mounting ring;

Rotate the screw lock until its tight; then lock
the clips and the fastener,
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G. Equipment

1. Radio installation

The radio gear is located in the forward fuselage
between Bulkheads 6 and 8, A hinged panel on the
fuselage right side provides access for equipment
ad justment,

This gear is provided with two antenna units; one, a
T.shaped wire, stretches between the vertical stab-
ilizer and the sliding canopy, entering the rear
upper fuselage via a frequency matching device; the
second, a fixed rod, is located beneath the left
inner wing panel.

2. First aid kit

The first aid kit is contained in & hclider on the
fuselage right side, Access to it is provided by a
hinged cover secured by quick-release fasteners,

3. Oxygen bottles

The Oxygen equipment consists of three sets of
spherical steel bott les, ail mounted on a rack in
the equipment bay,

4. Flare pistol

The f{are pistol is secured by a rubber sieeve
mounted on the cockpit right side at Bulkhead 3. Its
ammunition is stored beneath the right instrument

console.
Vv
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o1 Undercarriage

. Description

A. Main undercarriage unit

1. General

1 Single strut main geer
2 Underwing amperture
3 Fuselage sperture

4 Woin wheels

% #heel covers

6 ungercorrimge fairings
7 Tailwhee!

Fig. 1: Undercarriage unit

The aircraft has a two strut main undercarriage unit
(1,1} which is mounted on the main spar and retracts
inwards, When retracted, the unit fits into aper -
tures in the undersides of the wing (1,2] eand the
fuselage (1,3), The fuselage apertures are either
fully covered by hinged doors (1,5), or, when an
ETC 501 rack is fitted, partially covered by fixed
penels. The underwing apertures are sealed by fair-
ings (1,6) attached to the undercarriage. struts.

The main gear s both retracted and extended elect-
rically, A cable attached to the right undercarriage
member causes the tallwheel (1,7) to retract simul-
teneously with the main gear,

2. Main unit construction

The main gear consists of two EC.oleo shock struts
(2,1) which have, at their upper ends, right-angled,
tapered mounting assemb | ies (2,2); and at their
lower ends, housings (2,3) for the cantilever axles,
A scissors unit (2,4) connecting the upper and lower
shock strut member s, absorbs torque stresses and
ensures proper main gear tracking.

Each main gear strut isretracted and extended
individually by & rotating drive unit (2,5) powered
by an electric motor (2,6); bolted together, they
are mounted on the main spar,

To retract the main geer, the drive unit rotates the
upper radius rod (2,7) which pulls up the lower

1 E€l-oleo shoch strut
2 main strut mountinz assembly
3 Axle housing
4 Scissors unit
S Rotating crive uni?
11 Teilwhee!l retraction canle

6 Electric motor

7 Upper radius rog

8 Lower rodlus rod

9 Retraction locking hooks
1C Seaiea air-jock

Flg. 2: Main gear unit (with wheel
doors fitted)

radius rod (2,8) and with it the shock strut (2,1).

Th e main gear members are secured in the retracted
position by powerful locking hooks (2,9),

A sealed air-jeck (2,10} is attached, at one end, to
the drive unit and, at the other end, to an attach-
ment point within the wing leading ed ge, During
retraction it is compressed; subsequently, aiding in
t h e undercarriage lowering. In the event of elect-
rical failure it ensures full undercarriage exten-
sion,

The tailwheel retraction cable (2,11) is attached to
a rod on the right shock strut radius rod hinge
point,

3. Up-lock mechanism

The main gear up-lock mechan ism consists of two
locking units (3,1), spurs on each shock strut
(3,2), and a DUZ-f lexible cable (3,3),

The operation of the up-lock system is described
below,
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01 Control unit assembly

Description

A. General

The contro! unit essembly consists of the horizontal
stabilizer and elevators (1,1}, the vertical stabi-
ltzer and rudder (1,2}, the ailerons (1,3), and the
landing flaps (1,4), The control surfaces have no
servo trims, only ground adjusteble tabs. The hori-
zontal stabilizer can, however, be electrically
ad justed, in flight, for changes of trim,

All control surfaces have mess balancing, and are,
except for their leading edges, fabric covered.

1 Elevator unit
2 Rudder unlit

3 Allerons
4 Landing flaps -

Fig. 1*: Control unit assembly

See Part 4 concerning actuestion of the control
surfaces and the landing flaps.

B. Elevator unit

The el evat or unit has a symmetrical airfoil, has
rounded ends, and is of trapizoidal shape, Its
leading edge is on the fuselage longitudina! axis
while fts rotational axis is positioned 11,5 mm
(0,45 in) above it, It consists of a one-piece
hortzontal stabilizer (2,1) and two elevator halves
(2,2),

The horizontal stabilizer (3,1) is of Aluminum
construction with a one-piece spar. Basically, it
consists of an upper and {lower shell, riveted

3 Trim teb
4 Stabltizer falring panel
% Cover plate

1 Horizontal stedbllizer
2 Elevoator nalf

Fig. 2: Elevator unit

together , to which are screwed the leading edges
(3,2) and the tips (3,3).

The stabilizer is attached to both sides of the
diagonal spar by a pivotal mounting, Its leading
edge upper attachment point connects to an electric
motor through a drive spindle; thus permitting
stabilizer adjustment., Vertical stresses are passed
through the drive spindle to the vertical stabilizer
(see Fig. 7).

Sidewards movement of the stabilizer is prevented by
a trienguiar stress fr ame (7,3) which is connected
th the leading edge | ower attachment point and to
the tail unit forward bulkhead.

1. Horizontal stabilizer

The horizontal stabilizer is actuated by a spring-

1 Horlzontal stabillzer

2 Leading edges 3 Tlps

Fig. 3¢ Horizontal stabilizer
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1 Locking unit 3 Dul-flexible cadbie mitnh henotle
2 Sour 4 Shockle

Fig. 3t Locking mechanism

4. Operation

Undercarriage operation is controlied by push
buttons located on the cockpit left instrument
console (4,1), The undercerriage retraction button
is secured against accidental activation by a safety
cover (4,2),

Undercarriage retraction

After atteining the required minimum altijtude,
retract the undercarriage by flipping up the red
safety cover over the *Ein' button end depressing
that button, This causes the locking hooks to open
and the electrical drive motors to start raising the
gear, In the last portion of the retraction cycle,
the shock strut spurs come in contact with the fock-
ing unit hooks which are then forced up and locked
in place; securing the undercarriage and simulten-
eocus |y switching off the electrical motors, This
position Is indicated by the iilumination of the
red lights on the undercerriage Indlcator unit.

In addition to the electrical monitoring of the gear
positlon there is also mechanlical monitoring, in the
form of an indicator rod {5,1) for each strut, The
top of the rod Is flush with the wing upper surface
when the gear [s retracted,

Undercarrlage extenslon

To lower the undercarriage, depress the fAus?

1 Left instrumen: console
2 Sofety cover
3 U/c extensian button
|\ 4 U/c position lights

Fig. 4: Undercarriage controls

button, This causes the locking unit hook to open,
releasing the undercarriage legs, and starts the
electric motors, When the gear is fully extended and
locked down, a microswitch on each upper radius rod
automatically switches off the drive motors ., This
position is shown by the illumination of the green
lights on the undercarriage indicator unit.

The indicator rod (5,1) shows full main gear
extension when the white band at its base becomes
visible. White only the red portion of the rod
shows, the gear is in an unsafe condition.

The indicator rod (5,1) is attached to the rotating

4 Ragius struts
2 Ratating arive outer cover 5 Sealed alr-jach

1 Ingicotor rud

1 pushed spherica! bearing £ Rotating drlve unit
7 Electric motor

Fig. 5¢ Indicetor rod mechanism
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drive outer cover (5,2), end is led through the wing
upper skin by a bushed spherical bearing (5,31,

Emergency undercarriage extension

In case of failure of the electric motor, the main
gear can be lowered by pulling the emergency gear
extension handle, This manuelly unlocks the shock
struts, which, with the help of gravity and the
sealed air-jacks, then fully extend, If the el ec t-
rical monitoring circuitry is al so unserviceable,
ensure that the white bands on the indicator rods
are visible,

5. Main tires

Tk " -craft main tires measure 700 x 175 mm with
30. mm diameter brakes,

6. Braking system

3 Brake pumps
4 EC-ruader pecals

1 Breke shoes
2 Brake lines

Fig. 6: Braking mechanism

The braking system conslsts of & hydraullcally
actuated brake shoe (6,1) on each main wheel, brake
lines (6,2), and a hydraulic pump (6,3) attached to
each EC-rudder pedal (6,4},

The wheels cen be braked Individually., The brakes
ar e energlzed by toe pressure on the rudder pedals;

caus ing hydreufic fluid to move down the lines to
the brake shoe servos, forcing the shoes against the
brake drums, Removing pressure from the brake pumps
releases the brakes. The brekes operate on the Duo-
Servo-Principle.

7. Undercarriage fairings & wheel doors

1 mgin gear falrings
2 #heel doors

3 Engine lower support unl?
4 wheel goor ninge

5 wWhee! door lower strut

6 Adjusting lock-nut

7 wheel door upper strut

8 Tailwheel pulley

9 Strut spring

10 Piste

11 wheel door up=lock

12 Emergency extension handle
13 Tellwheel retraction cable

Fig. 7: Wheel door actuation unit

The sper tures in the undersides of the wing and
fuselage are fully sealed, upon undercarriage
retraction, by two-piece fairings (7,1 and Fig, 8)
fixed to the shock struts, and by hinged wheel doors
{7,2) (fixed falrings are substlituted for the doors
when an ETC 501 rack Is fitted),

The wheel doors (7,2) ar e attached by hinges (7,4)
to the engine lower support unit (7,3), and are
opened and closed mechanically by the movement of
the main gear,

While the undercarrlage is extended, the wheel doors
{7,2) ar e kept open by the tension of the spring
{7,9) connecting t he wheel door struts (7,5 and 7}.
During the final phase of undercarriage retraction,
t he malinwhee! presses up against a plate (7,10]) on
t h e underside of the upper strut (7,7) forcing the
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1 Attechmen! screws

2 Lower foiring gulae channel
3 Trienguler felring plinte

4 tower falring

S Attachment bolts

6 Upper fairlng gulae crannel
7 Upper falring

8 mounting noles

9 Guige rolier

Fig. 8: Right undercarriage fairings
(Inner)

Canirs ling

Fig. 8a: Wheel doors

the wheel door to close, The door Is locked up by a
spring-loaded catch (7,11) which engages the main
gear lower falring (8,4) (See also Fig. 9).

During undercarriage extension, the action of the
strut spring (7,9) forces open the wheel doors.

When an ETC 501 undercarriage rack is fitted, the
wheel door s are replaced by whee | fairing plates
(whee| door struts are also removed), To decrease
the uncovered area over the wheels caused by the Fig., 10: Undercarriage (left)l retracted
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removal of the wheel doors, t he main gear f‘airings
(7,1) ar e lengthened by screwing an extension piece

onto the bottom of the lower fairing (8,4),

B. Tailwheel

1. General

1 Tailwheel shock sirut

2 Rofler unit ang cown-lock
3 Teilwheel mounting arm

4 Forked wheel housing

5 Tailwhee! 11 Retraction ceble

7 Dlagona! spar

8 tocklng unlt

9 Extenslon locklng arm
10 Shock strut gulde

6 Drag yoke 12 Extension spring

13 Fabric cuff

Fig., 11: Tailwheel extended

The taliwheel Is retracted simultaneously with the
main gear by a tajiwheel retraction cable attached
to t he right undercarriage leg which raises It Into
the verticai stabilizer and holds it there.

The tallwhee!l can be rotated through 360° end has &
centering lock,

A fabric cuff (11,13) prevents dirt from entering
the upper portion of the tailwheel unit,

— = To raise elevator

1 Elevator control rods 7 Locking beolts

Beil-crank B Sering
Lever 9 Tellwhee! mountlng erm
Ser screw 10 EC-shock strut

Locking unit sctyastion rod
Locwing erm

11 Forked wheel housing
12 Return spring

LU NEV RN

Fig. 12: Tailwheel locking unit

2. Tailwheel unit construction

The tailwheel unit is composed of an EC-shock strut
(11,1) topped by a combination roller unit and down-
lock (11,2}, a mounting arm {11,3), a forked housing
(11,4), and a tailwheel (11,51, A drag yoke (11,6],
attached to both the disgonal spar (11,7) and the
mounting arm (11,3) by bushed bearings, guldes the
movement of the tallwheel unit and absorbs horizon-
tal stresses on it. The locking unit (il1,8) is
Iinked to the elevator and Is actlvated when the
control stick is pulled fully back (see Fig. 12},
During take-off this can be used to prevent tail-
whee | shimy and possible ground looping. When the

_tailwheel is extended, t he down-lock is wedged into

an enlarged cavity at the base of t he shock strut
guide (13,10), It is held ther e by the heavy duty
spring (13,12) to which it is attached,

During undercarriage retraction, the retraction
cable (11,11) pulls the rear end of the down-!ock
out of the guide cavity--against the force of the
spring (11,12)ecand up the guide (11,10],

When retracted, the tailwheet Is not locked into
position, but is held in place by the tension on the
retraction cable, The mounting arm (13,3) is drawn
up through the drag yoke {13,6) to rest against the
diagonal spar (13,7),
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1 Shock strut 7 Dlegonal sper

2 Roller unit ang cown-lock 8 Tallwhee!l lock

3 mounting arm 9 Locklng arm

4 Forked whee! housling 10 Shock stryt gulde
5 Tal lwheel 11 Retractlon caole
&6 Orag yoke 12 Extension spring

13 Fapric cuff

Fig. 13t Tallwheel retracted

3. Emergency tail skid

When It Is retracted, spproximately one half of the
tallwhee | remains exposed and so cen serve as an
emergency tall skid,

C. Monitoring unit

The electrical monltoring unit shows the plioct the
posttion of the main gear, Talliwheel position Is not
monltored,

Microswitches on the main gear radius rods and in
the locking unlit Indicate, through red or green
|ights, the main undercarriage position, -

1 Retraction cable 6 Pulley

2 Actuetion struts 7 Guide tube

3 Pulley 8 Bufkhead bushing
4 Pulley 9 Pyl ley

5 Englne beeorer assemnly 10 Pulley

11 Tallwnee! roller unlt ard down-iock

Fig., 14: Tailwheel retraction system

D. Additional undercarriage details

1 Nut S Split pln pott

‘2 OuZ-1lexipie cavle 6 monual release lever
3 Holder 7 Plug connection

4 Locking unit 8 Boir

9 Nut on eccentric bushing

Fig. 15: Locking unit
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6
1 Shock strut 4 Trtangular fairing plate
1 Brake line S Eott 2 Scissors unit 5 Guide channel attachment point
2 Brake cover plate 6 Retaining ring 3 tower fslring 6 Lower fairing ottechment outriggers
3 Cotter pin 7 Axle 7 Attachment bolts
4 Crown nut & Axle tienge

. . Fig. 17: Lower fairing attachment
Fig. 16: Main gear lower strut

II. Inspection

1) Ensure the main gear and taliwheel tire pressures the unloaded shock struts must be:

are as shown in the foliowing table: Maln gear 25 atu (365 psi)

Take=off welght Mainwheels Tai Iwheel Teil strut 31 atu (455 pst]

up to kg (ibs] atu psi atu psi Check for s secure fit of the shock strut leather
sleeves as they protect the sliding surfaces of

4300 9500 5,00  73.7 4,75 70.0 the struts from sand, dirt and dust.

4600 10170 5,25 77.3 5,00 73.7 4) Carry out & daily check of the sealed air-jsck

4900 10830 5,50 81.0 5,00 73,7 pressure, Speclified: 95 atu (1400 psil.

\Y%

During ho t weather, ensure that the stated tire
pressures ar e not exceeded by more than 0,3 atu
(4,4 psi). Check for tire creep by comparing the
red marks on the tire and rim, More than 8 mm
displacement Is not permitted!

2) Check braking system for correct pressure and the
brake pedals for permissible play,

3) Check the main gear shock struts for loss of oll.
If so, add Spindie oii{-Green In accordance with
the appropriate instructions. The pressure within
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loaded switch located on the cockpit left instrument
console, and can be moved between +4° and -1° {see
Part 9A under 111,, 6., 'Horizontal stabilizer-
-incidence indicator' and Part 4 *Flight Controls*i,

2. Elevator

The elevator comprises two interchangeable half
units, each of which is attached to the stebilizer
by three pivot bearings (4,1}, The elevator halves
ar e joined st their spars and leading edges (4,2},
The elevator actuation lever is positioned between
the two flanges (see Fig. 7).

Each elevator half unit consists of two frame
penels, a8 spar ( to which the leading edge is rivet-
ed), and attached ribs, It is fabric covered,

The elevator is both serodynamically and mass bal -
anced; in addifion, it has ground adjustable trim
tabs (4,4),

1 Plvot bearings 3 8slance horen
2 Connecting flienge 4 Trim 1an

Fig. 4: Elevator half unit

C. Rudder unit

The centrally mounted rudder unit consists of the
vertical stabilizer (5,1) and rudder (5,2).

1. Vertical stabilizer

The verticat stabilizer and tail unit comprise a
singtle unit which screws onto the fuselage rear
sect fon lattachment bulkhead! 15,3). The vertical
stabilizer consists primerily of left (6,1 and 2),
and right (6,3 and 4), panels and a diagonal spar
(6,5), The panels are stiffened by ribs; and capped
by a formed leading edge (6,13), and a rounded tip
6,111,

The diagonal spar (6,5) carries the forged fittings
for the tailwheel drag yoke (6,17}, the horizontal
stabilizer (6,16), and the tailiwheel retraction
ceble pulfeys (6,14), In addition, the tailwhee!l
shock strut guide (6,15) is attached to it. Within
the verticatl stabilizer are also positioned: the

1 Ver!ica’( staplilizer 6 Horlzontal stenillizer incidence

2 Rudder transmisgion unit

2 Teil unit attachment frame 7 Electrical lesas for tail light amnd
< Inspection gaor stebliizer trim mgtor

3> Cover plote 8 Antenna attechment norn

Fig. 5: Rudder unit

1 upper panel, left 17 Tip sper

2 Lower panel, left 13 Lesaing eage

3 Upper ganel, rlignt 14 Retreactlon cable pulley

4 Lower pene!, rignt 1% Retraction cable gulde tube

5 Dlegonal spar 16 Horizonte!l stedllizer reear mountlng dalnt
6 Rib 8 17 Teliwnee| drag yoke ettachment bracke!
7 RIb 9 18 Rudder top attachment frome

8 Rip 10 19 Rudder middle attachment frame

9 Rip 11 20 Rudder bottom gttechment frome

10 Rip 12 21 lnspection qoor

11 Rounded tip 22 Febvrlc cuff

Fig. 63 Vertical stabilizer construction
{left panels removed]
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elevator differential bellcrank (7,12), the horizon-
tal stabilizer trim motor (7,10}, the tallwheel
unit, and the three rudder attachment fittings
{6, 18-20), A lerge Inspection door (6,21) in the
left upper panel permits servicing of the tailiwheel
unit,

The horizontal stabillzer passes through the tail
untt, To protect the Inside of the tail against
dirt, a fabric cuff (6,22) Is fastened to Rib 11
(6,9}, and secured to the tailwheel shock strut by
an elastic bend, The tailwheel extension spring
passes through the cuffj this spring attaches to the
tallwheel down-lock and to a fitting on Rib 12
(6,10}, At Its forward end, the fabric cuff is
secured by snap fasteners,

I gt

1 Tatl unlt ettechment freme

2 #Mountling lug

3 Trienguler stress freme

4 Linkege rod

S5 Stablllzer Incldence relay unit

6 Norlzonte! stebillzer

7 Elevetor

8 Elevator sctuation lever

9 Horlzontal stenl!i|zer attachment
fltting

10 Worlzontai stabli!zer trlm motor

11 Drive splndie

12 Elevator dlfferential delicrank

13 Control cedles

14=-15 Rudder sttachment flftlngs

16 Telliwheel shock strut

17 Shock strut gulde

18 Extenslon spring

19 Oreg yoke mounting bracket

20 Drag yoke

21 Totlwhee! locking linkage

22 Fedric cuff

23 Electrical lesds for stabltlzer
Incldence inalcstion

Fig. 7t Tail unit/vertical stabllizer components

2. Rudder

The rudder Is constructed, In a manner simllar to
the elevators, of the following componentss 2 frame
panels, 1 spear, end 7 ribs--it Is fabric covered, It
hes aerodynemic horn balancing (8,1), mass balancing
and & ground ad justeble trim tab (8,2}, -

‘The rudder Is attached to the vertical stabllizer by

1 Balance horn 5 Lower plvot pearing

2 Trim teb 6 Attgchment bolts for rydder sctuelion iever
3 Upper plvot besring 7 Electricel leaa for teli ilght
4 Centre plvot bearlng 8 Talt light

Fig. 8%*: Rudder

three plvot bearings (8,3-5), and is positioned by
an actuation lever bolted to the centre attachment
point lsee also Fig., 6).

D. Ailerons

2 Centre attechmeat point
3 Duter sttachment point

1 Inner attechment polnt with fltting
for control rod

4 Trim ted

Fig. 91 Atleron
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Aileron octughan rod

Fig. Sa: Aileron skematic

The allerons are constructed in the same manner as
the other contro!l surfaces; with mass balencing,
trim tabs and fabric covering (Fig., 9 and 9al.

E. Landing flaps

The landing flaps are of split-type design and are
interchangeable,

1 Sper 3 Lower freme panel

2 Ugper freme pene! 4 Wing attechment flttlngs
S Flap position scale

Fig., 10: Landing flaep

They consist of a spar (10,1) and two frame panels
(10,2 and 3). The lower surface is metal covered,
the upper surface is open.,

The landing flap is attached to the wing at three
points,

They are actuated electrically; the actuating arm is
attached to the centre attachment point which has
been reenforced.

The flaps can be set to three positions:s flight,
take-off, and landing., Retraction and extension are
controlled by push-buttons on the left instrument
console., The flap position indicator lights are
contained In the undercarriage/landing flap indice-
tor unit,

1 Flap centre attachment (ltting
2 Landgling flep

3 Seml-clrecuilar gracueted scale
4 Wing coverlng

5 Viewlng hole

6 Wing/flap atfechment polnt
7 Actustion rod

8 Grouncling wire

Fig. 11: Landing flap mechenical position
indicator

They aiso have mechanical position indication; this
consists of a graduated seml-circulear scale {11,3)
mounted on the flap actuating arm (11,1), There is a
circular hole (11,5) in the upper skin of both wing
helves to permit viewing of this scale from the
cockpit,

F. Control locks

There are clamps avallable with which to lock the
control surfaces, These surfaces can also be locked
by connecting the control stick (12,1} and the left
rudder pedal arm (12,2) by a cord with a snap fast-
ener at one end, and a buckled strap at the other,

,%ﬁuuu&_

1 Control stick 2 Ruader pedal orm 3 Lackling cord

Fig. 12: Control surfaces locking cord
attachment
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Description

A. General

The fllight controls conslst of the elevator, rudder,
and alleron control surfaces; and the flep and
stabl | lzer actuetlion mechanisms,

The three sets of control surfaces have no inflight
trim cepabllity, possessing only ground adjustable
trim tebs, The stebl | lzer and lending flaps are
actuated electrically.

Transmission of steerling movements to the control
surfaces |Is via a system of push-rods, DUZ~.flexible
push-rods, and control cables,

The contro! tr ein to both the rudder and elevators
contalns differentlal bellicreanks which keep control
stick, or rudder pedel, forces to a minimum near the
control surface neutral positions. About these
neutral positions, a L ar ge movement of the control
stick, or rudder pedals, will result in only a small
control surface movement., This difference decreases
as control surface deflectlion increases,

Notet In later production series aircraft, the
differential bellcreank for the rudder |is
replaced by non-differential bellcranks,

B. Elevator controls

The control stick is In the neutra! position at a
polnt 1830' forward of vertical (Fig. 1), Control
stick movement is 2030 forward, and 21930! rear -
werd,

0 j“ 21039,

1 Contral stlek 3 Elevator octuation lever
2 Control stick mounting dese 4 Pusharod
5 Alleron control torslon der

Fig. 13 Control stick movement

Elevator deflection is limited by mechenical stops
in the control stick mounting base,

The elevator control train ls shown in Fig. 2.

The construction of the differential unit Is iflus-
trated in Flg. 3.

1 Control stick 6 Elevator differential ynit

2 €levator control torslon tar 7 Pusharod

3 Pusharod 8 Bellcrank

4 Bellcrenk (Bulkhess 8) 9 Pusharod

5 Control cables 10 Elevator sctustion lever
11 Elevator

Fig. 2: Elevator controls

4 Differentle! crank

1 Slde plate
2 Lever . 5 Redlus rods

3 Torslon bar 6 Actyation strut
7 Control cenle ottechment fittings

Fig, 331 Elevator differential unit
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C. Rudder controls

The rudder control train is as shown in Fig. 4.

The position of the rudder pedals can be adjusted to
suit the individual pilot, by rotation of the
ad justment grips (4,8) to vary the length of the
ad justable push-rods (4,3), The adjustment forward
and aft is 55 mm, for a total of 110 mm (4,3 inl},
These grips are within the reach of the seated pilot
and can be moved simulteaneously.

Rudder deflection is limited by stops within the
differential unit,

1 EC-pedel unit 5 Rudder differentlel unit
2 Rudoer pedal arm 6 Control cebles

3 Adjustadble push-rod 7 Rudder

4 DuUZ-flexlple rods 6 Adjustedle grip

Fig. 43 Rudder controls

D. Aileron controls

1 Alleron 4 Push-rod

5 Bellcrank
6 Alleron control arm

2 Control stick
3 Aileron contro! torsion psr
7 Bellcreank

Fig., 5: Aileron controls

The ailerons (5,1) are moved by the sidewards motion
of the control! stick (5,2}, The transmission of
control forces is as shown in Fig. 5.

A hole in the cockpit floor through which the
aileron control arm (5,2) passes is protected by a
dust cover.

Aileron deflection is limited by mechanicael stops in
the control stick mounting base.

E. Flap and stabilizer controls

1. Landing flap controls

1 Electric motor
2 Worm gear nousing
3 Drive splndle

7 Servicing penels

8 Flep position scele

9 Vliewing hole i~ wing upper skin
Forged enchor fittling 10 wing lower skin

11 Centre-rid 50

4
S Landlng flap
6 12 Centre-rib 4L

Ad justeole push-rod

Fig. 63 Landing flap system

The flaps are posltioned electrically, the dr ive
motor push-rod being attached to the flap central
attachment fitting, The two motors are synchrcnized
to ensure equal flap movement,

Each flap drive system consists of an electric motor
(6,1), a worm gear housing (6,2), and adrive
spindle (6,3); all contained within & single unit
which [s attached to the wirg by a pivoting forged
anchor fitting (6,4), An adjustable push-rod (6,6)
connects the motor to the flap (6,5), The anchor
fitting and adjustable push-rod are accessible
through servicing panels (6,7} in the wing lower
skin (6,10),

The flap actuattion buttons are located on the left
Instrument console (7,1). An individual push=button
is provided for each of the three flap positions
(Out, Take-off, In). The flap drive motors ar e
actuat ed when one of these buttons is depressed;
they ar e automaticatly switched off when the desig-
nated flap position Is reached. A pushabutfon will
remain down until another flap selection Is made, at
which time it will pop back up.
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Flap position is indicated electrically by the
middle two buibs (7,5) in the 6-bulb indicator unit

{7,6). The bulb colour s ere: red-*Int and green-
*Out!; there is noelectrical monitoring of the
‘Take-of f*' setting.

There is also mechanical flap indication, see Part 3
Fig. 11,

1 Left instrument console
2 Push-button far ‘Out’

3 Push-buttan for ‘Take-off’
4 Push-button for Tn’

5 Position indicotor hights

6 6-bulb indicotar umit

T Stobilizer incidence indicotor
8 Stobilizer trim switch

Fige 7s Flap and stabilizer controls

2. Horizontal stabilizer adjustment

The stabilizer incidence can be ailtered to compen-
sate for changes in aircraft trim. Actuation is
through an electric motor (8,1) with attached worm-
gear housing (8,2) and drive spindlie (8,3).

The motor is mounted within the vertical stabilizer
(8,4) and is attached to the leading edge upper
attachment point (8,5) by the drive spindle (8,3).

The stabilizer can be rotated through 55 from +4°
retative to the fuselage longitudina! axis, to -1°,
The normal position, as indicated on the tail unit
(Fig. 9) and on the stabilizer trim Indicator (7,7),
is labelled *'0*, The *O*' mark is actually +2¢
relative to the fuselage thrust line. The limit
positions are indicated on the tail unit by red
stripes and + (plus) and - (minus) notations,

The stabilizer trim switch (7,8) is located on the
left instrument console, The electric motor will run
for as long as the switch is displaced fromits
spring-loaded '0ff* position, As the stabi llzer
reaches its upper or lower |imits of movement, the
drive motor 1Is switched off by the stabilizer
inclidence relsy unit (8,7), The stabllizer Incidence
is monitored by an indicator (7,7) on the lef t
instrument console, For further detalls see Part 9A
'General Equipment!,

4 vertice! statillzer

5 Leadlng edge upper sttscnment pain:
& Horizontal stanillzer

7 Stavilizer lacidence relay unlt

1 Electric motor
2 #Worm-gesr Nhousing
2 Drive spiadgie

Fig. 8: Stabilizer trim unit
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Fig. 9: Stebilizer markings on tail unit
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Description

1 main sper
2 Reor spar
3 Wing tip
Leading edge Inn>r section

&
5 .eadln; edge midcie section

& Leadlng edge outer sectlon
7 Lower shell

8 Upper shel!

9 Wing forward mounting paint
10 wing rear mounting point

11 Engine iower sycport unit

Fig. 1: Wing unit (whee! cover panels removed)

The wing is of one-piece construction, The main spar
(1,1} joins the right and ieft wing pane ls; while
the rear spar (1,2 is divided by the fuselage,

The wing is of ali-metal monocoque construction, It
is divided into two shells, the lower one containing
the main spar (1,7), and the upper one, the rear
spar (1,8), Both are full load bearing members., The
skin panels are stiffened by ribs.and stringers, and
are riveted together,

The leading edge pane ls and tip units (1,3} are
screwed onto the wing panels and are detachable, The
leading edge unit comprises inner (1,4), middle
{1,5) and outer sections (1,6]1, The wing tip houses
a navigation light,

The main spar and skin panels together bear wing
load stresses, while the skin panels alone bear wing
torsional stresses,

On the main sper are positioned the mounting units
for the main gear and the wing guns,

The alleron controls and the flap drive motors are
contained within the wings. Weapon, undercarriage,
and flap actuation components are accessible through
detachable servicing panels on t h e undersurfaces of
the wings.

The wing main spar is attached to Bulkhead 1 by
hexagonal bolts (1,9) which attach to both sides of
the fuselage. The two portions of the rear spar ere
each attached by a single bolt (1,10} to either side
of Bulkhead 4, Stresmlined fairings cover the main
spar attachment points.

The engine lower support unit (1,11} is attached to
the wing centre section. Positioned on this unit are
two hinge mounts, fo which the main wheel doors are

attached. A mounting lug, onto which the fuel cell
cover plate (s attached, is fixed to the lower part
of the main spar.

Up on retraction, the main wheels lie in the area
between the leading edge inner section (2,4) and the
engine lower support unit (2,3), The wheels are pro-
tected against engine generated heat by wheel cover
paneils (2,1),

Aileron and flap mounting points are attached to the
wing trailing edges and wing lower surfaces respect-
ively.

1 #heel cover paneis
2 Mein spar

3 Engine iower support enit
4 (esding edge lnner section
5 Resr spar

Fig. 2: Wheel cover panels V.
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01 Powerplant

Description

1. General

The ajrcraft powerplant is a BMW 801D,

The BW 801D is an aircooled, 14-.cylinder, fuel
injection engine with two-stege supercharger,
reduction gearing and engine cooling fan.,

The en gine operates on the four-stroke combustion
principle with fue! injected directly into the
cylinders, end has, for supercherging, a single
impeller unit with two self-setting speed ratios.

In flight, the operation of the engine is governed
by a control unit, This unit regulates boost
pressure, engine RPM, fuel mixture, ignition-timing
ad justment, and the supercharger switchover control;
the pilot need only operate the throttle lever, The
control unit is attached to the right side of the
accessory casing. Special pressure and draln pump s
are fitted to circulate the system's hydraulic
fluid, This oil is housed In the engine mounting
ring.

The powerp lant is outfitted with a primer fuel
Injection system, This system sprays primer fuel
into the boost lines of ell 14 cylinders, See Pert 7
'Englne operation and fuel supply system'! for more
Information about the system,

A number of fighter- bombers equipped with the
BMV 801D are outfitted with a C.3 (96-octane)
supplementary fuel injection system, This system

Fig. 1*: Powerplant

provides short term increases in the emergency top
speed at altitudes below 1000 m (3280 ft), For more
details on this system see Part 7 'Engine operation
and fue! supply system?',

A newer method of increasing the emergency speed of
the fighter has been to insert a pilot operated stop
cock in the pressure line of t he boost regutlator,
The result is that, at 2700 rpm, the boost pressure,
at low setting can be increased to ebout 1,58 ata
(22,4 psi), and at high setting, to about 1, 64 ata
(23.3 psil, When this system is incorporated, C-3
supplementary fuel injection is no longer necessary
and is, therefore, omitted.

2. Starter system

4 Torsior per
2 Gear box 5 Inertisl starter

1 Torsion tude

3 Orive chain 6 Englne mounting ring

Fig. 2: Sterter instailation

An Inertial starter is used to start the engine; it
can be energized elther electrically or manually, It
Is fastened to t he accessory casing by a central
nut,

The el ectrical starter switch is located on the
right instrument console, The starter crank is
inserted in the powerplant left side; it is stored
in the equipment compartmement; to the right of the
access panel,

The turning motion of the st arfter crank on the
torsion tube (2,1) is ultimately trensmitted to the
starter (2,5) tn the sequence shown In Flg. 2.

When the starter is energized manually, the starter
brushes are dlsengaged by a handle which Is
positioned on the lower left side of t he auxiliary
instrument panel.
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3. Ignition system

The engline ignition current is supplied by a Bosch
twin-magneto which Is mounted on the engine nose
casing,

The two ignitlon circults are electrically isolated
from one another; one serves the spark plugs near
the inlet valves, the other serves those near the
outlet valves,., Each plug is fired individually,
ignition timing being regulated by the control unit,

4. Supercharger air intake

g
e

HimgiC

Fig. 4: Exhaust system arrangement

(the numbers indicate the cylinder numbers
to which the exhsust pipes belong)

Intake air is delivered, by the cooling fan located
at the front of the engine, through two shal low
ducts (6,1} (positioned an either side of the
cowling) to two air intakes. Dust filters, which
prevent the entry of foreign objects, are fitted
onto the intake openings.

Tests have been made on the use of air ducts with
external intakes (Fig. 3]} on various types of air-
craft-—especially fighters, The instaltation of this
type of duct will result in improved performance
above the rated altitude of the engine through
increased dynamic air pressure ., Beneath that
eltitude, engine performance is better when using
the interior ducts,

5. Exhaust system

The exhaust system (Fig, 4) consists of twelve
pipes, divided into three groups, which expel
exhaust gases past the side and bottom panels of the
engine cowling.,

Each side unit comprises four pipes; each pipe is
individually attached to the engine by support
struts,

Five pipes belong to the bottom group, Those of
Cylinders 9 and 10 are weided together to form a
common unit, The three pipes from Cylinders 5, 7, 9
and 10 are joined together, The Cylinder 6 pipe is
welded to that of Cylinder 5; the Cylinder 8 pipe is
attached to the combined Cylinder 9 and 10 pipe,
which is, in turn, attached to the engine by a
support strut,

The side exhaust units are to be so positioned that
t he distance between the pipe inboard edges and the
fuselage side panels is approximately three times as
grest as the distance between the pipe outboard
edges and the cowling skin,

6. Powerplant truss

The powerp lant truss, which supports the engine
mounting rlng, consists of the engine beerer
assembly and the engine lower support unit.

The englne bearer assembly (5,1) comprises six
we lded steel tubes which serve as the top and two
side pickup points for the engine mounting .ring
(5,2), This assembly is atteched to the f irewal |
(Bulkhead 1) at four points,

The engine lower support unit consists of the engine
lower support strut (5,6), the MG 131 casingchute
sttachment strut (5,7), and the wheel door attach-
ment and support struts (5,8), The unit Is fixed, at
its reaer end to the lower edge of the main spar, and
at Its forward end to the engine mounting ring, The
support strut (5,6) is adjustable in length,

The engine fs attached to the mounting ring by ten
bo |t s which pass through the ring and screw into
rubber shock mounts fixed to the reer of the engine,
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5 #ein sper mount

6 Engine {ower support strut

7 W5 131 cesing chute altachment strut

S wheel door attachment end suppor! struts

1 Englne peerer ossemdly
2 Englne mounting ring

3 Upper attachment point
4 Lower pttachment point

Fig. 5: Powerplant truss

7. Engine cowling

The engine cowling consists of three interconnected
components : the forward section which inciudes the
armoured rings protecting the oil cooler and oil
tank (see Part 8D *Special fittings'), the centre
section, and the powerp lant rear fairings which
encl ose the engine accessories area and form the
transition to the fuselage (see Fig., 9,4 and 5 In
Part 1 'Fuselage?),

The cowling centre section comprises two side panels
(6,1) which serve as air intake ducts, two side
shells (6,3), and an upper panel (6,4), The side and
lower shells are attseched to the side panets by
hinges, The upper shell is fixed, at the rear to a
mounting bracket (7,5) atop the engine, and at the
front to the cowling forward section, The two side
shel |ls which, when open, can be used as servicing
platforms, are prevented from opening too far by
restraining wires which attach to the engine lifting
rings (see Fig, 8],

The side and lower shells have toggle ciips; the
side shells also each have a quick-release fastener,

Onto the Inner side of the upper panel are built the
followings in the centre, a tube for cockpit venti-
lation; and, on either side, cooling pipes for the
fuselage weapons ammunition boxes,

The hinge pins which connect the side panels to the
slide and lower shelis, also fix them to brackets
{7,1) on either side of the engine, At their forward
ends, all components of the cowling centre section
lie against a rubber seal positioned along the outer
rimof the circular oil tank, The side shells are
also supported by seml-clrcular fittings (7,1)

|

\

_'!

SRt

)

e
o

JF w”"/ ~
2 il

3 Lower shelis
4 Upper pane)

1 Slae ponels with air Intake aucts
2 Stoe snells

Fig, 6%1 Cowling centre section

against which they Ile. The lower shells, secured to
one another by toggle clips, lie against two seml -
circular fittings (7,3) which are screwed to the
bottom of the engine,

The support brackets (7,6) which attach to both
sides of the engine mounting ring support both the
fuselage armament cover and the fuselage side panels
and act as pickup points for the side panel screw
locks,

4 Upper panel attachment brocket
% Support bracket on the englne mounting ring
6 Alrtight wall with rubber seallng ring

1 Side porel suppart
2 Slde shell suypport
3 Lower shell support

Fig. 7: Centre cowling support and attachment points
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To avold cooling losses, the baffles of the forward
and rear cylinders are joined to form en airtight
wall (7,7) which is sealed to the cowling by a
rubber ring around its circumference,

As the forward edges of the cowling are also tightly
sealed, the air required for combustion, for engine
cooling and for oil cooling cannot escape this area
unused,

The powerplant rear fairing comprises three panels.
The upper one (fuselage armament cover!} is attached
to the windscreen mounting bracket and opens upward,
The two side panels are hinged to the wing assembly
and open downwards; they contein the engine cooling
flaps (see Part 7 tEngine operation and fuel
system'), -

8. Airscrew

The alrcraft is fitted with a three bladed, constant
speed alrscrew of 3300 mm (10%'10") diameter,

Flg, 8%t Engine in li1fting harness

Inflight blade pltch adjustment is normaily auto-
matic (dependent on RPM), being controlled hydrau-
lically from the control unit. The pitch can also be
ad justed manually, eg, when the automatic pitch
control fails, and on the ground,

To change from hydraulic (automatic) to electrical
(manual) pitch adjustment, move the pitch control
switch on the left instrument console to the
*manual? position, The propeller pitch can then be
ad justed by depression of the appropriaste side of
the thumb switch on the throttle lever; this switch
has two settingst 'RPM increase' and 'RPM decrease!,
wWhen released, the switch returns to the neutral
10ff* position,

The pltch control unit, with attached switchover
motor and RPM governor, is built onto the forward
Jeft side of the engine. Propeller pitch is monitor-
ed mechanicaily by an indicator on the auxiliary
instrument panel right side.

Limit switches prevent the movement of the propeller
blades past their allowable pitch limits, V.
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o1 Engine operating and fuel supply system

Description

A. Engine operating system

The following notations refer to Part 9A, Fig. 1.

On the left instrument console is positioned the
throttle lever (1,11}; and, on the auxiliary instru-
ment panel, the fuel tank selector lever (1,1B), the
engine starter brushes withdrawal knob (1,14}, and
the fuel cut-off control lever (1,13},

The cooling flap actuation crank (1,31), with its
position indicator, is situated at the bottom of the
main instrument panel. After use, the crank handle
is folded back,

The throttle lever (3,1} can be locked to maintain a
predetermined setting by tightening the throttie
friction knob (3,8), Throttle lever movement is
transmitted to t he control unit performance adjust-
ment lever as shown in Fig. 3,1-6.

Cliemp & combot \ dle
.

Tokeotf B emergencyx )( “ 2, 7(\Fu||y closec
¥ .
= C

~Twection of fiight 3

4 Detent plate .
5 movement limiting Dlocx
6 Throttle push-roc

3 Throltie tever, upper
2 Throttle lever, lower
3 mounting dracket

Fig. 2: Throttle diagram

The pilot adjusts the throttle lever in accordance
with the supercharger pressure indication rather
than by throttie position afone, Moving the throttie
and thereby the performence adjustment lever of a
stopped engine to the inflight setting shouid be
avoided, because due to lack of hydraulic assist,
its subsequent movement to the fully closed position
will take greater effort than when the engine is
running.

Movement of the fuel tank selection lever (3,9) is
transmitted by a torsion bar (3,10) and push-rod
(3,11) to the right fuel vealve (3,12}, The fuel
valves, interconnected by a squere shaft (3,13), are
positioned on a fitting on the rear of the firewall
(Bulkhead 1), The lever settings are:

*Auf™ (Open)

"Vorderer behalter zu™ (Forward tank closed!

16 Stprter noic-es wilncrewal catie

Trrottle lever

Al

2 Threttle push-ros 17 lociing flep actuction crenk w.tr

3 jorsion per peninag firewsll position incicetor

¢ Pusn-roc 18 Orive roc

 lorsicn ber i~ front of firewell ' lorque conversior oot

¢ Control unit performance 20 Pusraroc
Aa ustment lever 21 cellcrone

7 Inump sctueted propelfer pitch 22 A¢ ustanle lengtr pusherod
caontrol 23 Tut-oft valve gcnt-ol lever

< Throttle friction knod 24 Torsion ser

9 Fuel tank selector lever 25 Fuel cut.off velve

10 Torsion per with actustion lever 26 Tropleei fliter flap mctuation

11 Push-roc¢ hencle

12 Fuel vaives ?7 Canie

13 Fuel velve coupling shaft 28 Torsleon par wit™ aclustion tever

14 Lrease nipple 20 Pulley

“S Engine sterter orusnes wltn 3C velve mitn mounting oroacket
orewnl dutton 21 Actuotlion button with pusharoc

Fig. 3: Engine operation {overview)

®"Hinterer behalter zu™ (Rear tenk closed)
nZu" (Closed)

The coollng flaps are actuated from the cockpit by a
hand crank (3,17); and their position indiceted on a
scaled plate. The transmission train is Illustrated
in Fig. 3,17-22, The coupling collars on the actua-
tion rods {3,22) serve as separation points; these
rods ere adjustable in length, They must be adjusted
to place a prescribed tension on the cooling flaps
and thereby prevent their inadvertent opening in
flight.

Important!
At 0" flap opening, the actuation rods must be
set to a tension of 40 kg (88,2 Ibl; otherwise,
there is- 8 possibity of the flaps being

there is a possibiiity of the flaps being pulled
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open by the slipstreem durling high speed flight.

Before opening the fuselage side panels ensure that
the flaps are opened about 100,

The starter brushes withdrawal button (3,15} is
positioned on the auxiliary penel left side; a cable
(3,16) attaches 1t to the brush withdrawal mechanism
on the starter unit,

The fuel cut-off control lever (3,23) is spring-
loaded to the 'Open' position, During the fuel pump
check it must be held in the *Closed' position. The
control lever is connected by & shaft (3,24) to the
cut-off valve (3,25) which is positioned on the left
filter housing,

B. Fuel system

See also Fig. 4.

The fuel system comprises two fuselage tanks (4,1

Fig. 4: Fuel system (general)

and 4,2); and, if required, an auxiliiary fuel tank
(Fig.5) within the fuselage fixed to the rear of
Bulkhead 8, and a jettisonable fuel tank (4,26)
benesth the fuselage,

Use of the additiona! tanks is dependent upon the
type of mission undertaken. To house the fuel
required for increased ranges, either the drop tenk
(300 Ltr/66.2 gal) or the auxiliary tank (115 Ltr/
25,3 gall,-or both (415 Ltr/91,5 gal), can be fitted.
On a mission with both edditiona! tanks fitted, the
drop tank is emptied first, so that, in an emergency,
it can be discarded,

1. Basic fuel system (main tanks only)

The main fuel tanks are contained in a special
compartment beneath the cockpit. This compartment is
divided into two by a verticat wall and is seaied by
a screw fastened cover panel,

Both fuel tanks are fitted with electrical fuel
pumps (4, 8), The pumps start operating as scon as

1 borwarg fuer lenn
2 near fuel tenk

3 Fuei fillvr zaint

L Filter iire

S verfluw .ine

o ventiiatior line

Y Spiil line

~ Fue® pume urit

3 Fuel line toump to fuel valvel

13 Fuel valve

11 Fuel tine (fuel valve 1c filter)

12 Fuel fitter

13 Fuel fitne (filter to fuel pumpl

Y4 Fuel li~z sepsration points

ih Engine fuel pump

16 Fuel tine tfuel pumg to fyel
injestion pump

17 Fuel injection pump

12 Hbosch ce-aerator

16 Fuel retura flow line
tge-gerator 1o fuel pump)

2C ventiletion (ine (de-serator tc
forwarc fuel tanx)

2) Fuel pressure measuring line

2% Fuel gressure gouge

23 Air pressure line Isupercharger
to arop tankl

24 Excess pressure vaive

2% Reverse pressure valve

26 uUnaerfuselsge drop tank

27 EP-1E fuel pump

28 Fyuel line i{drop tank to rear

fuel tank)
29 ETC SO1
30 Spacer Sars
31 Fuel pump spil! line
32 Fue) line to cold-start mixing iever

33 Fuel feed lines connecting line
34 Cutaof! valve

5 Instrument pane! bulkhesd

36 Fuel transfer limit switch

37 Rear tank fue! pump



03 Engine operating and fuel supply system

the appropriate circuit breakers (1,57) on the right
instrument console are depressed, and they serve to
support the action of the engine mounted (Maihak)
pump (4,18},

A fue! gauge (1,36), positioned on the auxi liary
instrument panel, measures the contents of each fuel
tank individually; switching to the desired tank is
via a selector lever (1,43), The fuel gauge reads
correctly in level flight,

The forward tenk is fitted with & fuel low level
device, A red warning lamp (1,41) positioned on the
right auxiliary instrument pane! iiluminates at
approximatety 90- 100 Ltr (20-22 gal}(Return-to-base
warning). A fuel low level device is also fitted in
the rear tank; it causes a white light to illuminate
when the contents fall to 10 Ltr (2.2 gal)(Tank
switch-over warningl.

The fuel pressure is monitored by a gauge (1,20) on
the auxiliary instrument panel.

Each tank is provided with a separate filler point
{(4,3) on the fuse |l age right side, Fuel is poured
through the filler tine (4,4) until it begins to
back up to the external filler connection via the
overflow line (4,5), Fuel tenk ventilation is
accomplished at the eppropriate filler point (venti-
lation line (4,6)); ventilation of the Bosch fioat-
and-pendulum de-aerator (4,18) takes place through
the forward filler point, The spill tube for the
rear filler point connects into the rear tank
ventilation line; that for the forward tank filler
point connects to the fuselage lower surface, The
fuel lines (4,9 & 4,11) run from the appropriate
tenk fuel pump (4,8} to the engine fuel pump (4,18},

Into each fuel line is built a fuel valve (4,10} and
filter (4,12), The filters are set into suitable
apertures (filter housings) on the forward side of
the firewall. This siting of the filters prevents
gas fumes from reaching the cockpit., Theright
filter connects into the forward tank fuel line; the
left one, into the rear tank fuel line, The two
filter housings ar e connected by a spill line which
connects into the one from the forward filler point;
it prevents the accumulation of fuel at the bottom
of the housings of leaky filters, The two fuel lines
are copnnected to one anot her by a line which con-
tains a cut-off valve (4,34) which remains open
during all normal powerplant operation. This ensures
that both suction chambers of the Maihak fuel pump
always contain fuel even when one tank is empty.

2. Ffuel system with drop tank

The drop tank (4,26} is suspended from the shackles
of the Type 500 release gear within the ETC 501 rack
by a metal band, The drop tank is connected to the
rear fuel tank (4,2) by a fuel tine (4,28}, An EP-1E
fuel pump (4,27) is built into the line at the rear
of the rack. An air line (4,23) leads from the
supercharger to the dr op tank and contains both an

excess pressure (4,24), and a reverse pressure
(4,25), valve, Rubber sleeves (system seperation
polnts) connect the fuel and air lines to the drop
tank,

Fuel is forced from the drop tank to the rear f uel
tank by air pressure drawn from t he supercharger,
This action is aided by the EP-1E fuel pump which
begins to run as soon as the %Abwurfbehdltern
circuit breaker is depressed.

When the supercharger pressure is less than that of
the surrounding air, the EP-1E fuel pump alone feeds
the fuel to the rear tank, A fuel traensfer Ilimit
switch (4,361, built into the rear tank fuel pump
(4,371, regulates fuel flow from the drop tank, With
the drop tenk fi tted, fuel is drawn from the rear
fuel tank until its contents have falien to 240 Lt r
(53 gall, At that point the transfer limit switch
opens and permits drop tank fuel to flow info the
rear tank until the drop tank is empty.

The drop tank contents are monitored as fol |ows ¢
when, after the |imit switch has opened, the rear
tank fuel contents sink below 240 Ltr, the drop tank
Is empty, This does not result In the switching off
of the supercharger sair pressure,

3. Fuel system with auxiliary tank

Ofd: Self-sealing tank,
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1 Auxlliery fuel tenk 9 Ventitation line
2 Horlzontal streps 10 Splll line
3 vertical strep 11 Tank |lne/pump unlt
4 Tonk housling 12 Fuel line
5 Bulkheod 8 13 Reor fuel tenk
6 Fuel filler point 14 1-jolnt
7 Flliter line 15 fuel llne (Drop tenk to rear tank!
8 Overflow line 16 Check velves

17 Fitler head

Fig. 5: Rear fuselage auxiliary tenk
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New: Non self.-seallng tank with drain cock and
supercharger alr pressure fuel jettison.

A description of the new system will be added upon
completion of the relevant construction documents!

The auxiliary fuel tank is fastened to a housing
(5,4) at the rear of Bulkhead 8 (5,5) by two straps
(5,2 & 3) and s fueled through a filler point (5,6)
on the left fuselage between Bulkheads 9 and 9a,
During fueling, the fuel flows through the fifler
line (5,7) to the tank; when the tank is full, the
fuel backs up the overflow line (5,8} to the filler
point, and from there, via a ventilation line (5,9)
out the bottom of the fuselage. The fuel spill line
(5,10) also connects into the ventilation line.

On the top of the tank Is positioned a unit (5;11)
containing the fueling, overflow and feed iines as
well as the fuel pump. The electric fuel pump starts
operating as soon as the "Kraftstoffpumpe Zusatz-
behdlter Rumpf® circult bresker is depressed.

Fuel flows through a feed line (5,12 & 15)} to the
rear tank (5,13), Connecting into this line is a
T-joint (5,14) with the drop tank fuel line. A check
vailve (5,16} is installed before the T-joint in each
of the two lines, This prevents the flow of fuel
from one auxiliary tank to the other; or, when one
of these two tanks isn*t fi tted, prevents loss of
fuel through the unconnected feed line,

The fuel transfer |imlt switch (5,17) regulates the
flow of fuel from the auxlilary tank in the same way
as for the drop tank.

There s no monltoring of auxiliery tank contents;
the tank is empty when t he rear tank fuel level
falls below 240 Ltr,

C. Emergency power system

See Flg, 6.

An englne emer gency power system Is provided for
this aircraft. This system is to be installed In
accordance with Fw 190 Modification Instruction
No. 133,

This system provides, for fighters with non.derated
BW 801D or BMW B801TU powerplants, a short-term
Increase In power up to the rated altitude of the
engline, This emergency power can be meintained In
level or climbing flight for up fo 10 minutes (Watch
the oll temperaturel)., Because of potential oil and
cylinder head cool I ng problems, It Is recommended
that during a climb, the system, If feasible, be
turned off, During system operation in hot summer
weather, the oll temperature will reach maximum
permissible Ilimits, This system must only be
switched on in f1ight, at full throttie, and with
the propeller pitch control on 'Automstict,

6 Control urit
7 relical entl-chaffing tube

1 Supercharger olr line
2 Boost ale dleec line
3 velve wlth housirg 8 Englne bearer sssemnly

4 Deckling 9 Cperating roa wlth button
S Fuse enc alstricutor box 10 windscreen mounting freme

Fig. 6: Emergency power system

The increased power Is gained by bleeding air from
t h e supercharger pressure line (6,1), in which are
located two nozzles connected In series. A flexible
tube [6,2), through which a portion of the boost air
can be drawn off when the valve (6,3) Is opened, | s
connected into the supercharger air line between the
fuel mixture chamber and the boost pressure
regulator. The two nozzles, the first of which has
the smaller inside diamet er, are so constructed,
that when the actuation valve (6,3) is opened, the
air pressure within the boost pressure drops to a
very low leve | ; this causes the throttle vaive to
open wide, thereby Increasing the maximum obteinable
boost pressure, at 2700 RPM, from 1,42 ata, to
1,58 ata at the low supercharger setting, and to
1,65 ate at the high superchearger setting, The
higher boost pressure results in increased fue |
consumption, due to the greater queanti ty of fuel
injected Into the cylinders,

The actuation valve (6,3] 1s mounted in a housing on
the decking in front of the windscreen mounting
frame (6,10) and behind the left fuse and distribu-
tor box (6,5), The flexible 1line (6,2} which
connects the valve to the supercharger air line Is
encased within a helical enti-chaffing tube (6,7).

The valve Is operated by a button (6,9) located
beneath t he left side of the main instrument panei.
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The following inscription Is placed near this
button.

Emergency Power

Button depressed = Valve *Closed!

L =1,58; H= 1,65
Button pulled = Vaive 'Open?

When the emergency power unit ts Installed, only the
following types of spark plugs can be used!

a) Bosch DW 240 ET 7/1A
b) Bosch DW 240 ET 7/1B
c) Bosch DN 250 ET 7

Spar k plug c) is to be used only if spark plugs a)
and b) are not available.

Atrcraft fitted with this unit are to be marked with
a yellow ring (50 mm outside di ameter and 10 mm
wide) which is to be placed on the.rear left corner
of the fuselage armament cover,

D. Primer fuel system

7 Suctlon feed line

8 Pressure feed line

9 Flrewall trensition point

10 Seperetlon polnt (20) on

S Ventllotion Ilne englne mounting ring

6 Rear tank fl1ler polnt 11 Clrculer feed \lne horness
12 Supercherger alr pressure plpes

1 SUMPrimer pump
2 Primer fuel line
3 Fliler polnt

4 Flller llne

Fig. 73 Primer fuel system

This system faclilitetes engine starting by spraying
primer fuel into the supercharger alr pressure pipes
of all 14 cylinders, and there atomizing it,

The system includess
1 AP-20 SUM-Prtimer pump
1 tank with filler point and associated feeder
lines,

The primer fuel tank (7,2), which is contalned in

the rear fuel tank, has a capacity of 3 Ltr (5 Qts),
The pump (7,1) is positioned at the rear of the left
instrument console,

The tank is fueled through a filler point (7,3}
which is situated beneath a sliding cover on the
forward fuselage left side, The filler point is
connected to the primer fuel tank by the filler line
(7,4) and ventilation line (7,5),

Another line, which leads from the primer tank
filler point to the rear tank ventilation line
(7,6), provides for ventilation in flight,

E. BMW 801D lubrication system

Documentation for the TU-powerplant will follow.
See Fig. 8.

The circular oil tank is positioned in front of the
engine and behind the otf cooler (8,6}, and is pro-
tected by an armoured ring., The tank has a scaled
contents measuring probe within the fiiler cap
(8,24); the filter point Is located on the left side
of the nose, Oil consumption measurement during
flight is not possible,

The ring shaped oil cooler is positioned In front of
the oll tank and is al so protected by an armoured
ring. Between the two armoured rings is a gap of
about 10 mm for the exit of the cooling air.

During iow temperatures, the system is fllled with
warm oil forced up through Filler Point 1 (8,18},
The oil cooler is filled first, while air is
expelled from the system; then the tank is fiiied. A
line connecting the input side of the maln pump and
the Input side of the auxiliary pump Is contained
within the oil pumping unit; this line enables the
excess oll which is delivered by the oversized
auxiliary pump to be returned to it,

The warm oil must be hot enough (over 65°C) to allow
the thermostat (8,4) to open the radiator flow
circuit.

The engine itself is fllled with warm oi | through a
spectal filler connection 18,19},

Ot! Flow Circuit

Oil is drawn from the tank by the auxiliary pump and
fed past the thermostat (8,4}, At an oil temperature
beiow 659C it f lLows through the warming chamber
(8,5) to the main pump; above 65°C it flows through
the radlator block (8,6) to the maln pump. A
temperature probe (8,8) which directs the flow of
oil between the auxilliary pump and the cooler, is
positioned between the cooler and the maln pump,

The main pump then forces the oil to the engline,
following which, three engine return pumps feed the
hot oil back to the oll tank, The oll flow circuit
then begins anew,
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To ensure acaentinuing supply of oll In case of
fallure of the thermostat or of the cooler, a | ine
connects the output side of the auxiliary pump
dlirectly to the input side of the main pump. To
guarantee a constant oll pressure of 8 atu (118 psi}
to the englne, the mein pump has oversized dimen -
slons and Is fitted with a shunt line,

The engine ventilatlon line (8,14) connects into the
circutar oll tank,

Between the maln pump and the englne, the cil passes
through an oil fliter (8,11} positioned on the
engine mounting ring.

Cold weather starting sequence

Oll isprepared for cold weather sterting by @

1 Engine mounted ol pump 1Y Oil fitter
2 Input 1ine (tank to pumpl

3 Output tine lpump to thermostat!
4 Thermostat

% Ol warming chember

6 Oil cooler block

7 Line from cooler to temperature

6 Temperature probe
9 lnpu! line {probe to pump)
10 Line from pump to oil fliter and tonk

12 Line from ol!l fliter to pump

138 Tenk Ilniet line

130 Tank [nlet line

14 Engine ventilstion line

1% 01l pressure measuring line
probe 16 Oil temperature measuring !lne
17 Tenk ventllstion line

18 warm ail filler poiant tor covler

19 warm gi! flller polnt for engine
20 Path of cooling air through the
13 Line from pump to tank oil cooler

21 Oil mixing norzle for coig
weather starting

22 Oi) tenk arain vsive

23 Pendulum velve

24 Fliier cap with contents
messuring probe

Fig. 8: BMN B01D Lubrication system
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special mixing nozzle (8,21) which is built Into the
oil return line (8,13),

Fuel is taken from t he output side of the Mai hak
fuel pump and fed through a cut-off valve to the
mixing nozzle (a circul er tube with fine holes),
where it is added to the oil,

To complete the cold weather starting procedures see
the Fw 190 Operating Procedures,

Oil temperature (1,15) &and pressure {(1,14] are
monitored by appropriate instruments on the auxil-
lary instrument penel (1,9],

The various oil lines are colour coded in accordance
with DIN L5 and are marked with flow direction
arrows,

F. Aircraft tanks

1. Fuel tanks
Fuelgs C3 (96 Octane)

a. Fuselage tanks

6 Forward tenk flllier head

7 Contents measurlng unlt with
3 Electricel fuel pump low level sensor

4 Fliler head with fuel trensfer 8 Contents measurling unlt with

1 Forward fuel tenk
2 Rear fue! tenk

timlt swltch low level sensor
5 Fue! tank flange flitting 9 Securling straps
10 Adjustable bolts

Flg. 93 main fuel tanks

Fueling capacitys
Forward tank at least 232 Ltr (51,0 gall
Rear tenk at least 292 Ltr (64.5 gall.

The two self-sealing fuel tanks (9,1 & 2) aeare
positioned within t he fuselage beneath the cockpit.
They are held by fabric straps (9,9) which are
secured to the cockpit floor by adjustable bolts,

Each tank Is fitted with an electrical immersion
pump (9,3}, a filler head (9,4 & 6) (that of the
rear tank also contains a fuel transfer |Iimit
switch), and a contents measuring unit (9,7 & 8]
with attached fuel low level sensor.

Attached to the filler heeds of the two tanks are: a
flller line (4,4), and an overfiow line (4,51; to
that of the forward tank, the de-aerator ventilation
[lne (4,201; end, to that of the rear tank, the
auxiliary tanks feed line (4,28],

b. Underfuselage drop tank

Fueling cepaclty:s 300 Ltr (66,2 gal),

The drop teank is, when carried, suspended beneath
the fuselage from an ETC 501 rack and locked into
position by four set screws,

The drop tank is connected to the fuselage feed, and
air pressure, lines by rubber sl eeves (separation
points),

In an emergency, It can be jettisoned by pulling the
T-shaped handle labelled "Bomben”,

c. Rear fuselage auxiliary tank

Fueling capacltys 115 Ltr (25,3 gai),
See Fig. 5.

The auxiliary tenk is, when required, mounted behind
Bulkhead 8, It s fastened to a support by fabric
straps (two horizontal and one vertical).

The tank has a header unit contalning a pump, a
filler line, an overflow line, and a feeder line.

It 1s self.sealing,

2. Primer fuel tank

See Fig. 7.
Fuels Aircraft primer fuel,
Fueling capacitys Approximately 3 Ltr (5 Qts).

The tank (7,2) is contained within the rear fuel
tank, It is filled via an external filler point
(7,31,

The tank is protected by its location within the
resr tank,
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3. Oil tank

0fl tank cepacity: 55 Ltr (12 gal),

0i | tank contents must not be permitted to fall
below 20-25 Ltr (4.4.5.5 gall.

01l types Only Intava—Redring.

The ring shaped oil tank (10,1) Is located within
the aircraft nose, 1t iIs filied through a fueling
nozzle (8,24) on the alrcraft nose left side, Oil is
drained from the tank by opening the SUM~. tank drain
valve (10,10), after attaching an oil drain tube t o
It.

The tank is protected agalnst gunflre by an armoured
ring (10,8),

1 0l tank %5 Thermastat

2 Rubber shock mountling 7 Cooler ermour

3 Connecting llnes 2 0lt tenk ermour
4 01t tines $ Cover

5 Cooler tC Tenk draln valve

11 Cover segment'

Fig. 10t B 801D armoured oil cooler and tenk

4. Control unit oil tank

The engline mounting ring serves as control unit oi t
tank. It is fliled to the level of the fiiller

opening (located on the upper left side of the
ringl,

Capacltys: 5,6 Ltr (4,9 Qts).,

Cautiont

Add oll only immediately after running up the
engine, Reason: when the engine has been sitting
for some t Ime , the control unit flils with oll
end the oil level within the mounting ring
slnks, If the tank Is then filled, when the
engine is started, the extra oll In the control
unit will attempt to move back to the tank, The
resulting excess pressure in the system will
probably demage both the contro !l unit and the
mounting ring.

A thin temperature- resisting oil mixture Is used,
the mixing ratlios for summer and winter sare:

Summer mixtures

80% Redring + 20% Spindle oil green
(Shell AB 11)
or 90% Redring + 10% Hydraullc oil 0435

Winter mixture:
50% Redring + 50% Spindle oil green
(Shell AB 11}
or 70% Redring + 30% Hyraulic oil 0435

1 011 fllter 4 Llne from {ilter to pump
2 ol pump ¢ Securlng clemp
3 Llne trom purp to fllter & Englne mounting ring

Fig. 11: 8 801D oil filter
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10
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35
36
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38
39
40
a
42
a3
a4
45
46
47
48
49
50
s

3 Yentilation line

Fig. 12: Fuel tank compartment with fuel tanks
removed and installed

Forwara fuel tenk

Rear fuel tank
Auxliliery tenk

Drop tenk

Frimer fuel tank

Fuel tonk flller point
Primer fuel {iller point
Flller )ine

Overtlow |ine
ventllation tine

Split line

Fuel pump urit

Fuel lline (tank fo fuel wveivel

Fuel voive

Fuel Ilne (fuel voive to filter:
Filter

Fuel line (filter to fuel pump)

Engine fuel pume

Fue! line (fyel pump to injection pump!

Fuel injectlon pump

Bescn de.aerator

Fue!l return flow vaive
{de-serotor to fuel pumpl

(de-geratcr 1o forward fuel lenk)

fuel pump spili tine
Fuel line to cold=stert mixing lever
Fuel feed lines connecting line

Cuteoff velve
Reyr tank fue! pump
Fuel transfer (imit switch
Fuel line separetion point
Fuel line
teuxiliery tenk to rear tonk!
Air pressure line
(supercharger to arop tank!
Excess pressure velve
Check velve
EP-1S fue! pump
ETC 501
Spacer bars

Auxillary tenk mounting bracket
SuM-primer pump

Primer fuel line

Circuler feco line harness
Supercharger air pressure pipes
Fuel pressure maasuring line
Fuel pressure gauge

Instrument penel bulxhead
windscreen washer operation lever

Fuel line A
Spray tubes ©
Wlndscreen

Bulkheod 1(flrewal!:

Buikheod 8

Fig., 13: Fuel system skematic \V/
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insteallation 02

. Description

A. General

The basic armament of the Fw 190A-8 consists o f
three groups of weapons. These are:

2 MG 131 machine guns in the fuse |l age upper
cowling with 400 rounds per gun (1,1)

2 MG 151/20E cannons in the wing-roots, one per
side, with 250 rounds per gun (1,2)

2 MG 151/20E cannons in the wings outboard of
the propel ler arc, one per side, with 125
rounds per gun (1,3)

All weapons are fired electrically, and use only
E-type ammunition., The MG 131s and the wing-root
MG 151/20Es ar e synchronized to fire through the
propeller ar c; the outboard MG 151/20Es are unsyn-
chronized,

The positioning of the ammunition belts is indicated
by a loading diagram on each ammunition box,

Cartridge casings and link-belt segments are--except
for the casings of the outboard weapons--discarded,

The fuselage weapons are harmonized to & range of
400 m (435 yds); the wing mounted weapons, to a
range of 550 m (600 yds}.

The operating system for each weapons group is fully
electrical and inc¢cludes (inclusive of circuit
breakers and electrical lines):

1. SVK 2-151/131E fuse and distributor box, and
2. EDSK~B' gun cocking control box,

Each operating system is routed through the SZKK 4
switch, round counter, and control unit (1,10),

Saofety Switchi Sofety Switch 1 for Outboord weopons
Breschdiock

lett /tiqm
O O O O - control lights
Breachbiock comtrol lights ] B\————- Rounds counters
L R
o/ 0O O \0

Rounds counter
reset buttons

& .

MG 31
Fuseloge

-

MG 151 /20€ MG IS1/20€
Outboard MG 151/20E MG I151/20€ Ovthoord
wing root

Fig. 23 SZKK-4

The fuselage and wing-root weapons are switched on
by Switch I, the outboard weapons by Switch II
(Switch I must first have been switched on). The
outboard weapons must not be switched on less than 3
seconds after the other weapons, This interval will
ensure that cocking of the fuselage and wing~root
guns has been completed., As the aircraft tattery can
support the simultaneous cocking of a maximum o f
only four weapons, this action avoids the circuit
overload that will otherwise result, A special
instruction plate is fitted,

Two firing buttons, A and 81, are fitted on the
KG 138 control column grip (1,11}, The A-button
fires the fuselage and wing-root weapons; the
Bi-button fires the outboard weapons.

ED-cocking units and EA-firing units are attached to
each gun. The ED unit is utilized for automatic
weapon cocking, breech-biock position indicaticn,
and rounds counting; the EA unit, for weapon firing.

B. Fuselage MG 131s

1. Weapon mounting

Th e first weapons group, two MG 131s, is positioned
in the upper cowling, forward of the Windscreen
mounting frame, in StL 131/58 fixed mountings (1,7).

7 Chute suppor! drackets

2 Caalng ejectlon chute

9 Ammunition box attachmen?! bracket
10 Locking pln

71 Horlzontal adjustment screw

12 vertical adjustment acrew

1 StL 131/58 weapon moun!

2 Cerrier brecket

3 forwerd support

4 Rear support

s Electricel contect plate
6 Rear suppor! mounting plns

Fig. 3: Fuselage MG mount and carrier unit
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The weapon mounts (3,1} are fixed to carrier
brackets (3,2) which, in turn, are screwed to
Bufkhead 1 and the Windscreen mounting frame,

The gun mount consists of a fixed forward support
(3,3), an adjustable rear support (3,4), and a cest
bearer. The forward support, into which the gun is
locked, has a recoil fitting and can be rotated
about its vertical and horizontal axes.

The rear support mounting pins (3,6) secure the
MG 131 rear mounting bracket and lock the weapon
into position; adjustable set screws permit verticai
and horizontal adjustment of the weapon. The Carden
type suspension of the forward support permits
precise alignment of the weapon,

The carrier bracket, of welded sheet steel construc-
tion, is attached to Bulkhead 1 and the Windscreen
mounting frame, At its forward end it includes a
cartridge casing ejection chute (3,8), To either
side are screwed support brackets (3,7) for attach-
ing the feed and ejection chutes, The ammunition box
attachment bracket (3,9) is fastened beneath the
cartridge casing ejection chute.

2. Ammunition stowage

Ammunition for the MG 131s is contained in two
ammunition boxes (1,12), each of which can hold 400
rounds in a Type 131 disintegrating link belt,

The ammunition boxes (4,1) ere positioned within the
fuselage in front of the main spar and Bulkhead 1 in
the area above the mainwhee i doors (4,2}, At the

1 Ammunltion boxes

2 Whee! doors

3 Awnunltlon box attachment brackels & Hinged cover

4 Gulde brackets 7 Spring-loaded bolts
8 Link-belt segment anc cortridge caslng chute

5 Hinged belt segment and
cortridge casing chute

Fig. 41 Fuselage MG ammunition boxes

top, they are secured to attachment brackets (4,3},
on the sides by guides (4,4), and at the bottom by
hinged chutes (4,5). Eech box has a hinged cover
{4,6), which is locked by two spring- loaded bolts
(4,7), through which the ammunition is loaded, They
also each have an enclosed chute (4,8) through which
the belt segments and cartridge casings drop into
the sl ipstream. To improve emmunition storage,
wooden supports are positioned on the floor of each
box.

Ammunition In these boxes receives cooling air which
is extracted from behind the engine cooling fen,

Two flexible pipes (5,1) on the underside of the
centre ccwling upper panel and two tubes (quick
separation polnts!) (5,2) with terminal fittings
(5,3) carry air to the smmunition boxes (5,4), To
secure them, the terminal fittings are pushed rear-
ward into the carrier brackets (5,5). The cooling
air then circuiates through the ammunition boxes,

3 Terminal fittlng
2 Tube 4 Ammunlition boxes
S Carrler prockets

1 Flexlble plpe

Fig. 51 Fuselage MG ammunition cooling

3. Ammunition feed chutes

The MG 131s are adap ted for left as well as for
right hand amunition feed., This permlts the
respective feed chutes (6,1) to be positioned on the
outboard sides of both MGs,

The cover (6,2), which removes to permit Insertion
of the ammunition belt, is held in place by studs
(6,4), latches (6,3), and spring clips (6,5).

The link-belt segment discard chute (7,2) joins onto
the cartridge casing ejection chute (7,3) which is
mounted direct!ly beneath each MG. The belt segments
and casings drop out of the bottom of the fuselage
through, In sequence, the above chutes, the ammuni-
tion box chute (7,5), and the hinged lower chute
(7,7).
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1 Ammunitlon feed chute 3 Laten
2 Cower plate 4 Stucs
5 Spring cilps

Fig. 6: Fuselage MG ammunition feed chute

1 Ammunition feed chute 6 Ammunltlon box

2 Ulnkebel? segment dlscerd chute 7 Winged dlecarc chufe

3 Certriage ceslng ejectlon chute 8 Hinge pla with eplrsl epring

4 Wespon cerrler bBrecket 9 Certridge cesing chule side piste

% Enclosed bel?! segment end 10 Ammunltlon box attechment broecket
certridge ceslng chute 11 StL 131/98 weapon mount

Fig. 7t Fuselage MG ammunition feed and discard chutes
(Seen from the front)

C. Wing-root MG 151/20Es

I. Weapon mounting

Two wing-root MG 151/20E cannons comprise the second
group of weapons, Each gun 1is secured in an
StL 151/2B f | xe d weapon mount; which consists of a
forward and a rear support, The forward support
{1,17) provides the recoi!l housing and the forward
attachment point for the wespont the rear support
(1,15), the alignment adjustment mechanism and rear
attachment point., Both supports are attached to the
wing; the front one to the main spar, the rear one
to a fitting between Centre ribs 1 and 3,

The cennon barrel ls housed within 2 blast tube
{1,18) which is secured to the forward support and
to the wing leading edge.

To steady its barrel, the cannon Is fitted with a
clamp (1,20)--a three piece ring with set screws and
lock nuts, In the biast tube are 3 holes through
which the set screws pass,

1 Ammunltion boxes 4 Lock
2 Nose fitting S Feed chute
3 Hinged door 6 Dlscerd chute

Fig. 8t Wing-root cannon layout

2, Ammunition stowage

The amunition boxes for the two MG 151/20Es ar e
positioned within the fuselege behind the maln spar,
They are accessible through the fuselage bottom vi a
two hinged doors.

Each ammunition box (8,1) 1Is hooked onto the
fuselage centre support by Its nose fitting (8,2);
gulde fittings glve sldewards support, and the
access doors glve vertical support,
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In the throat of each ammunition box is a rol ler
over which the ammunition belt moves as it leaves
the box.

A wedge shaped divider piece is built into each
ammunition box to improve the efficiency of the
ammunition feed,

A hinged door (8,3) on the top of each box opens t o
give access to the box and permit loading of the
ammunition belt,

3. Ammunition feed chutes

To permit direct feeding of the ammunition, the
MG 151/20Es are both rigged for inboard feed, ie,
the left weapon has right side feed, etc. Ammunition
is fed to the guns through ammunition feed chutes
(Fig. 9).

3 Hinged cover
2 Retalning slots 4 Hlnge
% Soringeloaded bolts

1 Locatling stud

Fig. 9: Left gun feed chute

The ammunition feed chute is attached to the ammuni-
tion box by two studs (9,1) and is secured at its
outboard end to the belt link and cartridge disposal
chute, The two semi-circular retaining slots (9,2}
rest on a shaft to which they ere secured. A hinged
cover (9,3), locked by two spring-toaded bolts
(8,5), gives access to the chute,

The link-belt segments are ejected from the outboard
side of each weapon through a combined {ink-belt
disposal chute (10,1) and cartridge casing ejection
chute (10,2); the latter positloned directly beneath
the gun, Both are screwed to the wing lower skin,

To eid in loading the ammunition belt into the gun,
a flap (10,3) on the upper portion of the chute can
be opened., A slotted shaft (10,7) fitted into the

outrigger bracket (10,6) secures the ammunition feed .

chute (Fig, 9}, With both units in position, the

shaft (10,7) is pressed in against the force of the
spring (10,9); permitting the feed chute slots (9,2)
to drop down over the notches, The shaft is now
released and the slots are locked into place,

T Link-belt disposal chute
2 Certrlgge ceslng ejection chute & Outrigger bdrackets
3 Minged flep 7 Feed chute locking sheft
4 Hinge 8 Notches

9 Sering

5 Spring-looded bolts

Fig. 10: Left MG link and cartridge disposal chute

D. Outboard MG 151/20Es

1. Weapon mounting

1 Berrel retecse lever
2 Locklng pln
3 Grease nippie

4 Dempling cyllnder
% Spring cylinder
6 Attachment flenge

Fig. 11: Outboard cannon forward support

The th i rd weapons group consists of two MG 151/20E
cannon, located in the left and right wing panels
outside the propeller arc, Each weapon is secured in
an StL 151/11 f i xed mount, which consists of a
forward and rear support. The guns are positioned on
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thelr sides to fecilltate emmunition feeding, The
forward support houses the weapon trunnions; the
rear support secures the weapon reear attachment
points,

The forward support is attached to a bracket which
is, In turn, secured to the wing lower shell between
Centre ribs 7 end 8.

To reduce the weapon firing shock, a recoil unit
{11,4 & 5) is fitted within the forward support,

The re ar , adjustable, mount is fixed to & mounting
bracket which is, in turn, secured to Centre rib 7.
The weapon can be ad justed to %19 vertically and
horizontally, and can be removed without affecting
its adjustment.

2. Ammunition stowage

1 Rollers 3 Feed chute and hlnged cover refaining clips
2 Hingea cover 4 Forward attachment ciaws
5 Warm alr lnlet hole

Fig. 12: Outboard gun ammunition box

The amunition boxes {(1,24), each of which can hold
up to 125 cartridges in & Type 151 ammunition belt,
are mounted parallel to, and outboard of, their
respective weapons, between Centre ribs 8 and 9, The
MG 151/20E mounted in the left wing has right hand
feed; the one in the right wing, left hand feed.

The front end of the ammunition box is secured to
the forward rim of the gun bay aperture by a spring-
loeded bolt assembly which grips the fwo suspension
claws (12,4), At the back it is secured by & spring-
loaded bolt which slides through a fitting at the
lower rear edge of the emmunitlion box. The bolt
assembly is retained within a hinged mounting arm
which ls, in turn, fixed to the rear sper.

Awooden strip Is placed in the ammunition box to
keep the belt as nearly horizontal as possible, In
addition, there are two horizontal rollers to aid
ammunition feeding. At the top is a hinged cover
112,2) which opens to permit loading of the ammuni-
tion belt. Two catches (12,3), riveted to the sides
of the box, lock the cover and secure the ammunition
feed chute to the box, Warm air for ammunlition
warming enters through an opening (12,5) in the
front of the box,

3. Ammunition feed chutes

T feed chute
2 Hinged flap
3 Securlng hooks 6 Hinge

4 Spring-loaded studs
S Ammunition delt catech

Fig. 13: Outboard cannon ammunition feed chute

The ammunition belt is fed to the gun through a feed
chute {(Fig., 13} and an ammunition lead-in section
(14,11,

The hinged feed chute, comprising a chute (13,1) and
a hinged fleap (13,2), is secured to the ammunition
box by a hinge assembly and by two hooks (13,3),

The hinged flep, which is open at the top, has two
spring-loaded studs (13,4) which are inserted into
matching holes in the ammunition lead-in section. A
catch (13,5), riveted to the bottom of the f lap,
prevents ammunition belt movement when the flap is
open,

The ammunition lead-in section (14,1} is riveted to
a bracket (14,2) which also secures the cartridge
casing ejection chute (14,3), The bracket is
attached to Centre rib 7.

The casing ejection chute has a spring stee! barrier
(14,4) which prevents the return of ejected casings
to the we apon, thus avoiding the possibility of a
firing stoppage, The casings are expelled into the
area be tween Centre ribs 6 and 7; from there they
ar e removed through a hand hole in the wing lower
skin, Additional sheet meta! is fitted around the
area to prevent structural damage by the e jected
casings.

3 Casling ejectlon chute
4 Spring steel borrler

1 Ammunition lead-in section
2 unit mountlng bracket

Fig, 14: Outboard cannon ammunition lead-in section
and cartridge casing ejection chute
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The link segmen t disposal chute is riveted to the
weapons bay cover door, and guides the ejected link
segments from the cannon into the slipstream. When
the cover door is locked, the link segment chute
must not touch the gun.

4. Ammunition warming

The outboard weapon ammunition boxes are heated by
warm air which Is drawn from the exhaust pipes for
Cylinders 5 and 10, The air flows through a pipe
(1,23) within the wing leading edge and then through
an opening in the forward end of each ammunition
box.

E. Gunsight

The weapons are aimed by a Revi 16B (1,9) optical
sight which is fixed to the Windscreen mounting
freme behind a bullet resistant glass panel 50 mm
thick and set at an angle of 25, The shallow slope
of the windscreen ensures that the reflection of the
sightling image is not visible to the pilot. The
fleld of view downwards is 3°,

The gunsight base plate is fixed to the support
bracket (15,1); and, the mounting unit (15,2) is
fixed to the Windscreen mounting frame, The bracket
and mounting unit are joined by hexagonal screws
(15,5) and spherical washers (15,7), The spherical
shape of the bearing- surface aree between the two
units permli t s precise adjustment of the reflector
sight,

The gunsight is connected into the aircraft power
supply by depression of the sppropriate circuit
breaker on the right instrument console,

1 Support brecket 4 Nuts

2 Mounting unlt $ Mexagonal screws
3 Hexagonal screws 6 Washer
7 Sphericel washer

Fig. 15: Gunsight mounting assembly

F. Collimation tube

The installation location of the colllmation tube is
shown in Flg., 1-19, Its distance from the fuselage
centre-line is 1220 mm,

The tube sighting hole in the wing leading edge is
teped over when not in use,

The collimation tube securing nut (16,1) is secured
in a spherical support in the wing leading edge; the
mounting bracket (16,3) is attached to the rear wall
of the leading edge pane i, The collimation tube
(16,2) is joined to the mounting bracket (16,3) by a
connector segment (16,4).and ad justment bracket. The
tube can be allgned vertically and horizontelly by
two set screws (16,6 & 7); the settings being main-
talned by locknuts (16,81},

% Ad justment brecket

& Vertical edjustmen? screw
7 Horlzontsi edjusiment screw
4 Connector segment B Locknuts

1 Tube securing nut
2 Collimation tube
3 Mounting brachet

Fig. 163 Collimation tube
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Il. Installation and removal

For removal, the wespons must be wuncocked and
locked, All installation and removal work can be
carried out with the aircraft in the tail down
position,

A. Fuselage MG 131s
Removals

1) Open the fuselage side panels and the fuselage
armaement cover,

2)Withdr aw the weapon actuation cable from the
EDSK.B1 distributor box and the firing cable from
its socket,

31 Pull out the forward support locking pin and
rotete it leftward to the stop,
4) Pull the weapon reearward until its resr guide

bushings are free of the rear mount guide pins.
5) Swing the rear of the wespon upwards and withdraw
it from the forward support,
Installation:

For installation, the sequence is reversed,

B. Wing-root MG 151/20Es

Removals
1) Open wing-root armement doors.

2)Withdraw the firing caeble from the electrical
circuit terminal board, end the weapon actuation
cable from the EDSK-B1 distributor box.

3)

4) Open and remove the berrel support clamp
is now no longer adjusted!),

Remove bolt cover.

{(Weapon

5) Depress the barrel release lever, Rotate barrel
1/6th turn to the ieft and withdraw it.

6) Release the weapon from the forward support
(Pull out locking pin and rotate 90°) and
withdraw rearwards, Simulteneousiy, depress the
spring- loaded keys in the guide pins of the rear
support,

Installation:

Reverse the sequence of the above procedure,

C. Outboard MG 151/20Es

Removal ¢
1) Open weapons bay cover door.

2) Remove ammunition box,

3) Unscrew the weapon actuation cabl e from the
EDSK-B1 distribution box.
4) Remove bolt cover, The gun must not be cocked and

the breechblock must be in the saftied position,

5) To withdraw the berre! forward, depress the

barrel release lever:

al Either from the weepons bay, by reeching
forward beyond t he forward mount and pressing
the lever; whereby a second person removes the
barrei; or,

b) From the wing lower sur f ace through 2 10 mm
diemeter hole with a screw driver, directing
it toward the fuselage.

6)

71 Uniock the gun from its forward support, For
that, pull out the locking pin and rotate it left
to the stop. Press the spring-loaded keys in the
guide pins and withdraw the weapon rearwards,

Remove the firing ceble from its socket,

Instaliatlons

Installation reverses the above procedure,

D. Fuselage weapons ammunition boxes

When the underfuselage ETC rack is installed, the
removal of these boxes Is not possible direct ly.
Under these clrcumstances, the ETC carr i er must
first be swung down,

Remove the wheel falring plates,

Rotate the cartridge casing and link segment chutes
forward and withdraw the ammunition boxes downward,

Installation reverses the above procedures,

E. Wing-root weapons ammunition boxes

The removal and installation of the ammunition boxes
presents no difficulities, Hinged doors secure the
boxes against shifting and felling out,
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F. Outboard weapons ammunition boxes

Removal:

Open the weapons bay cover door.

The ammunition feed chute hinged
fowered,

and

flap is unlocked

First release the ammunition
suspension point,

box from the rear
then from the forward one, Lift

the forward end of the ammunition box slightly; this
frees the forked fitting from the spring-loaded

bolt,

Slant the box downward for removal rearwards.

Instaliation is reversed,

I1l. Weapons testing

Before an aircraft undertakes any operational

missions, its weapons must be
functional

1)

2}

3)

4)

5]

6)

harmonized and a
test carried out,

The aircraft must be trestied and restrained,
and be pointing into the butts,

Mount the calibrated, rotating disk, Carry out
synchronization firing point inspection
(Reference point is 1/3 blade width in front of
the propeller trailing edge); also complete a
firing circuit continuity check.

First, carry out a synchronization test on the
MG 131s and the wing-root MG 151/20Es. Fire 21
rounds per gun.

Ensure that the belt tinks separate properiy.
Verify the operation of the rounds counters for
the MG 151/20Es.

The synchronization test pattern (airscrew
without compensating weights fitted) is fired
at an engine speed of 1800 rpm, Propeller
controls:s 'manual' position, takeoff setting
(fine pitch),

To compute synchronization operating tolerances
for the MG 131s, use the following values:
Muzzle velocity = 750 m/sec (2460 fps)
Round advance time = 0,003 sec
Alrscrew reduction gearing = 1,84:1
Weapon radius = 685 mm (26.6 in)

For computation of synchronization operating
tolerances for the wing-root MG 151/20Es, use
the following values:
Muzzle velocity = 705 m/sec (2310 fps)
Round advance time = 0,005 sec
Airscrew reductjon gearing = 1,84:1
Weapon radius = 980 nm (38.6 in)

The computed tolerance figures can be exceeded
by 4%, Permitted firing pattern dispersion: 20%
of the computed tolerances,

For synchronization test firing, a calibration
disk with the predicted Impact area cut out,
can be used,

The synchronization firing pattern for sircraft
with compensating weights fitted is verified
without the calibration disk fitted.

Propelier

7)

8)

9)

10}

12)

13)

control 1 Takeoff setting (fine pitch) at
2400 rpm,
During functional testing no jams are allowed,

otherwise repeat the test,

The aircraft is levelled in accordance with its
bench marks.

The target (Annex 1) is positioned vertically,
with its height set in retation to the coflima-
tion tube.

The collimation tube is sighted on t he aiming
cross designated for it, For this, the tube
must previously have been levelled,

Th e weapons are so ad justed that the centre of
the firingpattern lies in the centre of the
aiming cross.

The Revi gunsight must be sighted on the eppro-
priate aiming point,

The shot pattern for the M6 131s must be fired
at one time (21 rounds per gunl.
Maximum spread for 100% of the hitss

Height = 100cm Width = 80cm at 100m range

Shot spreed for the wing-root MG 151/20Es (21
rounds per gun)g
Height = 70cm Width = 60cm at 100m range
Height = 35cm Width = 30cm at 50m range

Shot spread for the outboard MG 151/20Es (21
rounds per gunls
Height = 70cm
Helght = 35cm

Width
Width

80cm at 100m range
40cm at 50m renge

Immediately after test firing, the adjustment
screws for all weapons and the gunsight must be
locked in place,

Test firing can teke place immediately before
commencement of flying, so long as the sircraft
has already been completely prepared and ground
checked, and the functtioning and adjustment of
the weepons system is not affected by subse-
quent maintenance on the alrcraft,
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IV. Adjustment

A. General

The allgrement of the weepons |5 o5 shown In Annex A,

The gunslight slghting line Is adjusted to focus on
the slghting triangle of the tergef sheet, fThus
placling It perallel ta the alreraft longltudinal
axis,

B. Adjustment procedure

Carry ocut ad jjusteenld in accordence with L.Dw 4757,

The target [Annex B1 Is positlioned st 100 m (in
exceptionsl circumstances S0 m) disatance and is
placed vertically.

[nsert the collimater in the collimalion fube and
md just the target te the sppropriate height,

Filg, 17t Adrcraft frestled and restrained,
synchronized weapons cel ibratlen disk
fltted

Test firing of the MG 131s Is carried oul using Type
WE o Es 13 mm higheexplosive ammuni tion: of fhe
MG 151 /20Es, using Type Ue 181 20 mm high=explosive
amsuniiion, without the Type E self - destroying fuse
(11% g ammunitionl.

For weapon ad justment, remesber the following:

Before commencling ad justment, |gosen the set screws
on the mount rear supporis, Adjustments can now b e
madeé fo Pthese sorews, The vertlcal snd horizental
ad justment screws of each wespon ArF & e8sily BcoeEss-
IBle,

In order o odjust Fhe gunsight, the ITnstrumen t
panel cowllng must first be removed,

Al conmectlons which were losaened during this
cperaticn must now be retightensd and secured,

At ter completing mll ad jusiments, remove all tools
from The aircraft,

1 Safety switch |

2 Safety switen I1

3 Breschblock contrel Ilghts MG 131a)
inormal ly mounted horfzontally]

4 Rounds counters - wing-root MG 151/20Cs

% Rounds counters - suthosrd MG 1581 /20€s

& Rewvi 168 gunslght

T Gunslght mounting unit

Fig. 1B: SIKK-4



11 Armament Instal latlon

Fuselage MG 13Is

1 Fuselsge sarmament panel
2 Fuselage alde panel

Fig. 21

1 85 131 link belt ;rg'mlrh;n"frfdgr
coslng discard chute
T 85 13 asvunition boxes

Flg. 18

1 85 930 1k belt segeent/cartridge
casling dlacard chule

2 Dlscord chute hinge
1 MG 131s
A |t cadl lng pipe T s 13 emmunltion bex
i Lt ?;1;’:‘; -eupnngrr::.rnru 4 Dlscerd chutée loch relesge lever
4 m. snition feed chutes £ ws 181720 semunltlon box ek

Filg. 20 Flg. 22
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|pmtal laffon

Wing-root

| Amminitlon fesd chute lopenl
2 MG 1817206 with bresch open
I mmunition belt gulde

4 Lipk pelt discord chute

Flg., 23

e L

L
— g
.-i'-.j_,."] & II

e 1_.-..._ .:a -I: : ]-.-
- B N

1 oG 1510008
? wWespon coching and Tirfng lesds
% EBSmaBl gun cotking confral bax

1 Rear mount

7 Safely screw

%2 Weapon rotatlon dlsk

4 Horlzontal adjusimest screw

& Link Belt dlsceard chute

£ Cariridge coslng discors chule
T Farmerd mount locklng bufton

Flg., 24

Flg. 2%

1 Ammuritlen feed chute

3 WG VR SR0E

5 Forward mount locking bBuffon
4 mariual charging hendile

% EA firing unir

Flg, 26
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Outboard MG 151/20Es

1T Link eell &jecilen ehute

Fig. T msnuyal qen charging

1 Cartridge casing &jecrion chute ;

smpun |l thon beld catch
@ Carnrigge casing retrievel cowver

Flg: 31 Ammuniitlon feed atfached
Fig, 28

Fig. I91 Clasimg rme |osaed semurdlion Sox Fig., 325 Barrel remcwal (#eihod B
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1 Ammunition box

2 Mwmunition Teed chute

3 MG 1517206

4 Link Belt ejectien chule

Fig, 33
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1202 100 200 300 400 500 850 $00 830m

cm L
—1 = Sighting line

= < Y

100 MG 181/20 (Cutboord; (W'mv‘to'é

’ l 1

Projectile trajectories: -.:m:::" ::Mh. line
first second:
1 =2 MG 13 (Fuselage, 13 mm Spr. Gr.Patr.ObEL . . = 3T cm 30m 4«00m
2= 2 MG 151/20 [Outbooard, 2 em Spr.Gr.Potr.Ub. I15( . = 84 em 120m 350m
3 =2 MG 151/20 (Wing root, 2 cm Spr.Gr.Potr.(b. ISt . = 82cm 135 m 850m
0 100 200 300 400 500 €0  6%0m
2,37'§ MG 1. ar
0
ops?m T
043 MG 131 _ Centrs line — o
o3 ) . R
0,981 r.____MG."-'Lw
; /20 -
2ATS
3
1
Annex A
e
M6
Rev
Nﬁf?’_L - MG 151/20 MG 15120
I
AR
fJ B—e § o
e #%0 s N o
122
93
BV < JE TP
— [ -
Iy T-f-—nws?zo ?
e e 2375
Weapons:? Allgnment: Anmunitions
Fuselage: 2 MG 1317 Harmonization 400m, Crossover: parallel  13mm Spr,Gr,Patr,Ub.El,
Wing-roots: 2 MG 151/20 Harmonization 550m, Crossover: 600m 2cm Spr.Gr.Petr,Ub,151/20
Outboards 2 MG 151/20 Harmonization 550m, Crossovert 400m 2cem Spr,Gr.Petr.Ub,151720
Gunfire strike table at SOm and 100m, in cm
Fuselage Wing-root Outboard
2 MG 131 2 MG 151/20 2 MG 151720
Range .
H. S Ha Sa Hs Ss
om 95,5 13| -2,5 93 6,5 237,5
50m 121 13 44 85 53 208
100m 142 i3 85 78 94 178

Annex B
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L]
Revi 16B
A. General 2. Technical data

| General Weight . . . . . . ... . &pprox. 0,8 kg (1,76 1Ib)

’ Size:
“he 'Revi 16B' is an optical gunsight designed for H?fghf © s+ e« s . . Bpprox. 126 mm (4,96 in)
Jse with aircraft fixed weapons, both synchronized Width o o v« « v . o epprox. 60 mm (2,36 in)
Length , . « « « « « epprox, 130 mm (5,12 in)

and unsynchronized.

The gunsight can be mounted in any position, It is
fitted with @ built-in dimmer rheostat, and. i s
sttached to the aircreft electrical system by

spring-loaded contacts,

Bulb specification . . . . . . . .
Tinted glass ., . . « « « &

Night filter . . . . . . ...

OVONOU AW

Tone 71

Tinted glass retaining spring
Tinted glass plate

Reflector plete retaining spring
Ref lector plate

Ob jective lenses

Light bulb housing

Dimmer rheostat

Dimmer switch

Bulb holder

Light bulb

Night filter

Filter switch

Bulb housing cover

Non-ref lective glass cover
Sighting image lens
Spring-loaded electrical contacts
Biade rear sight

Vertical adjustment screws
Horizontal adjustment screws
Horizonta! adjustment screw
Vertical adjustment screw
Post-type front sight

Base plate

Silica crystal capsule

Ad justment spring

Cardan mount

Lens chamber

Mirror

Tinted glass swinging support arm

21 wett, 24 volt
« « o « ¢ . o 90% opacity

(Derk green)
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installation

The wvertically mounted engraved sighting image
comprises an aiming cross with deflection graduation
marks, and a range circle, The angular distence bet_
ween gradustions is 19, The range circle diemeter is
equal to 10% of the range (le, it has a diameter of
10 yds at 100 yds rangel,

B. Description

1. General

The Revi 168 consists basically of the lens chamber
(277). To this is attached the reflector plate (4),
t he movable tinted glass plate (2], and the {1 ght
bulb housing (6],

2. Optical sight

The optical sight includes the light bulb (10), the
night filter (11), the non-refiective cover glass
(14), the sighting image lens (15), the mirror (283,
the focussing lenses (51, and the reflector plate
(4)y The reflector, and tinted glass, plates ere
lightly held in pl ace by retaining springs (3! and
(1), The tinted glaess plate (2) is positioned by
manually rotating its support arms (29}, The line of
sight caen be adjusted 12,5 horizontally with ad -
Justment screw (20}, and 13° vertically with adjust-
ment screw (21), These screws are resched by raising

the bulb housing cover (13}, The mirror (28] is
positioned in & Cardan mount (26); spring tension
(25) ensures & positive response to any adjustments,
The base (23) seals the bottom of the len

The base plate (23] seals the bottom of the lens
chamber (27), and also acts es the gunsight attach-
ment point, In addition, it houses a Silica crystal
capsule (24), which is used to absorb any moisture
entering the chember,

3. Mechanical sight

Th e mechenical sight consists of a blade rear sight
(17) end s post-type front sight (221, The front
sight comprises the upper portion of the reflector
plate left retaining spring (3), The sight, after
loosening screws (18} and (19}, can be adjusted 13°
vertically and/or horizontally,

4. Lighting system

The lighting system includes the dimmer r heos tat
(71, the bulb holder (91, and the light bulb (10},
The bulb draws power from the aircraft etectrical
system (24 volt), via two spring-loaded contacts
{16), Its vbrightness is controlled by a dimmer
switch (8), To reduce sighting image glare dur ing
night operations, the night filter (11} cen be
rotated in front of the light bulb (10} by the fil-
ter switch (12); this switch is reached by raising
the bulb housing cover (13),
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Appendix A O3

C. Operation

When the light bulb is switched on, it illuminates
the sighting image. This image is then reflected off
the mirror, and Is so adjusted by its passage
through the objective lenses that when it is pro-
jected resrwards from the reflector plate, it
eppeers, to the sighting eye, to originate at Infin-
ity, and, therefore, to superimpose ltself upon the
target along the line of sight,

The optical sight permits the sighting eye:

1. To shift a distence of up to approximately
50 mm (1,97 in) without altering the line of
sight; and, '

2, To very its distance from the reflector plate
from about 200 mm (7.87 in) to ebout 450 mm
{(17.72 in) without effecting the size of the
target,

Using the mechanical sight, on the other hand, the
eye must be accurately lined up with the front
sight—rear sight axis,

T

Revi I68 sighting image
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|l. Description

The weapons system of the Fw 190A-8/R1 consists of:

A. 2 synchronized MG 131s in the fuselage, with
400 rounds per gun.

B. 2 synchronized MG 151 /2 0Es in the wing-
roots, with 250 rounds per gun.

C. 4 unsynchronized MG 151/20Es, two beneath
each outer wing panel, with 125 rounds per
gun.

Use E-type ammunition for all MG 151/20Es,

Il. Gun mounts

A. Fuselage MG 131s

The MG 131s are positioned within St.L 131/58 mounts
which are fixed to a (ight metal carrier unit, These
are, in turn, asttached to Bulkhead 1 and to the
Windscreen mounting frame,

B. Wing-root MG 151/20Es

Each weapon is positioned in an St.,L 151/2 mounting
unit. The forward mount is attached to the main
spar; and the rear mount, to a carrier unit between

Centre ribs 1 and 3,

C. Gondola MG 151/20Es

(Equipment package R1 includes the two gondolas)

Each MG 151/20E is positioned in an ST,L 151/7 gun
mount; two fixed to each weapons carrier frame, This
carrier freme can be swung down for wespons loading
and servicing. It is covered by a streamlined
fairing tgondola),

lll. Ammunition placement and loading

A. Fuselage MG 131s

The ammunition is positioned within the fuselage
forward of Bulkhead 1, The 400 round boxes are
removed from the alrcraft for loading; then eare slid
up into the fuselage through the wheel cavities, and
are held there by the hinged belt segment and cert-
ridge casing chutes,

B. Wing-root MG 151/20Es

The smmunition is positioned within the fuselage
behind the main spar, The 250 round boxes are loaded
outside the aijrcraft and stid up into the fuselage.

Hinged doors secure the boxes against sideward move-
ment, and against falling out.

C. Gondola MG 151/20Es

The ammunition is carried in 125 round boxes that
lie within the wings, parallel to, and above, the
weapons.,

Th e boxes are loaded outside the aircraft and then,
after swinging down the carrier frame, positioned
within  the wing, The boxes are secured at their
forward end rear ends by spring-loaded bolts (See
Fig. D).
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IV. Ammunition warming

A. Fuselage MG 131s

The ammunition, positioned forward of Bulkhead 1 and
directly behind the engine, is cooled by dynamic air
drewn from behind the cooling fan,

B. Wing-root MG 151/20Es

Warm air redisted from the engine prevents the
emmunition temperature from falling below -35°C,

C. Gondola MG 151/20Es

Warm air, drawn from the engine exhausts, is [ed,
via pipes in the wing leading edge, to the front of
the weapons bay,

V. Weapons sighting and alignment

(See Annexes A and B)

A. Sighting

The Revi 168 gunsight is positioned behind an
armoured windscreen, 50 mm thick and set at an angle
of 25°, The shaliow siope of the windscreen ensures
that the reflection of the sighting image on the
windscreen surface is not visible to the pilot, The
field of view downwards is 3°,

B. Alignment

Th e weapons ere to be ad justed to the alignment
specified in Annex B,

C. Adjustment

For weapons adjustment, a tube is provided in the
left wing-root for positioning of a8 7,9 mm col | i -
mator, Various bench merks are provided on the air-
creft to ensure accurate levelling,

V1. Weapons electrical system

The electrical circuitry for each weapon is routed
through the SZKK-4 switch, round counter, &nd
control unit,

The fuselage and wing - root weapons are switched on
by Safety Switch I ; the outboard wespons, by Safety
Switch II (Switch I must already be 'On'), The
outboard we ap on s must be turned on no less then 3
seconds after the other wespons, This interval will
ensure that the cocking of the inboard weapons has

been comp leted, As the aircraft cen support the
simultaneous charging of a maximum of only 4 guns,
this action avoids the current overioed that would
otherwise result. A special instruction plate is
fitted,

Two firing buttons, A end Bl, are fitted on the
KG 138 control column grip. The A-button fires the
inboard weapons; the B8l-button, the outboard
weapons,
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VIl. Camera installation

Frovislen has been mede for the installetion of = can be triggered by the firing of fhe guns , or
ESK 16 16em movie camera in the wing leading ed ge , separately By & button an the Fhrottle lever,
wlthin the propeller ar ¢ (See Part BE], The camers

| Led Eah nagmart Foadndgpd (aGRy [ [ hmmoratgs (gad gty

2 Lok Bell wepmasi  chaiw T e g

5 Wedpom  carrme  lochesg  hasdie A Carre gty (e
A Dipsdaps e iy

Fige 31 Twin gur peek In position: gondals down
. gun p [ i g Flg, 41 Cannon peck belng lowered; gun barrels

secured In gondasla
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LeEl  ai  pagmest i carivigge  commy  chefe
Ammgndics  ball
Carrmr  Frees

Corrmr Forwond  moaghiog it

Cannar Buerral  pressctes  Eelf e goesiob]

i
2
2
™
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Fig. 63 Gun peck in pesilion; barrels removed

I Cdrpige A2 mzarfoup el
2 AmAagateEd Ezree
i pmEagpetips Poead  ERafim wi"h hHed  aremsber

4 Carimr Fpuword mowhsd s

Fig. 7t Ammunltion stosage ares
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300 400 %00 600 00 800 900 m
3¢
|
Sighting hine
I H
i
Projectite trajectories Mox. hewght obove Sghtng Ine intersechon points
NG 151/20 Gondolo —outer Sighting kine frst secand
MG 151/20 Gondolo—imner 1=2 MG 131 (Fuselogse),13 mm SorGrfawubEl =57 cm 30m 400m
2=6 MG IS1/20 (wing root ond gondala),

2 cm Spr Gr Patr.Up 151 =78-82 cm 130-145m $50m

Annex A

1l
- e . Fe | oo
s | o
I S, L g
I sc 3 hod - - '
140 | B bd I
wy ©
b 93——-' o e ~
N‘ L l ! l '] ! i {
ﬁk 2318 | Wingroot MG 151/20
274 Gondola MG 15]/205
Weapons: Alignment: Ammunition:
Fuselage: 2 MG 131 Harmonizatlon 400m, Crossover: parallel 13mm Spr.Gr.Ub.El.
Wing-rootss 2 MG 151/20 Harmonization 550m, Crossover: 600m 2cm Spr,Gr.Patr . Ub,151
Gondolia,inner: 2 MG 151/20 Harmonization 550m, Crossover: 800m 2cm Spr.Gr.Patr.ub.151
Gondola,outers 2 MG 151/20 Harmonization 550m, Crossover: 900m 2¢m Spr.Gr.Patr . Ub,151
Gunfire strike table at 50m and 100m, in cm
Fuselage Wing-root Gond., inner Gond, ,outer
2 MG 131 2 MG 151720 2 MG 151/20 2 MG 151720
Range .
H S Ha Sa Ha S He S.
Om 95,5 13 -2,5 93 -10,8 237,8 -7 274
50m 121 13 44 85 37 223 4 258
100m 142 13 85 - 78 78 208 83 244

Annex B
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01 Bomb release system

Description

1 ETC %01

2 ER-4 scunpter unit with
Type 50 releose

3 ETC 501 carrier unit

4 Falring

5 Support

6 lnstrument trough

7 28K 241/1 fuslng bettery box
8 2SK 244/A fusing selector box
9 Release Indlcetor unlt

10 G 138 contro! stick

11 Bomo relense butten

12 Armement panel

13 Emergency release hanale

Fig. 1t Bomb relesse system skematic

General

The Fw 190A-8 differs from earlier A.series aircraft
in that its ETC 501 cerrier has been moved forward
200 mm (7,9 inl, This repositioning has been made
necessery by the building of an auxitiary fuel tank
Into the aircreft rear fuseleage.

Simplifications have been made to the bomb reiease
system within the A8 production run, These are
concerned primariiy with the electrical release and
monitoring clircuits,

A. Bomb release mechanism

To this betongt
ETC 501 (1,1)
‘ETC 501 cerrier (1,3)
Falring (1,4)
Armament panel (1,12)

The ETC 501, the ETC 501 carrier, and the falring
are fitted to the underside of the aircraft,

The armament panel Is located between' the auxiliary
instrument panel and the cockpit floor,
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1. ETC 501

The ETC 501 can be loaded with bombs or disposable
cerriers to a total weight of 500 kg (1102 Ib}; or
with an ER-4 adapter unit for four bombs or dispos-
eble carr iers, each of a maximum weight of 50 kg
{110 1b),

A Type 500/XI1I release unit is fitted into the
ETC 501.

The selector switch on the ER-4 adapter is to be set
to the normal setting (single releasel.

A 300 Ltr {66.2 gal) drop tank can be fitted in
place of bombs, For this, spacer bars must be
attached to the ETC 501, These bars are not required
when the E2 metel tank is fitted,

Two cotter—pin saftied bolts, one each through the
forward and rear fittings, secure the ETC 501 to its

cerrier, During servicing, the carrier and ETC 501
are considered to comprise one unit,
Note:

Before loading the bombs, ensure that full

ammunition boxes for the MG 131s and the wing-
root MG 151/20Es have been inserted, as this can
only be done with the forward portion of the
ETC 501 carrier swung down, To insert the MG 131
ammunition boxes, remove the wheel cover
fairings end swing the link-belt segment and
lower

certridge casing chute on the engine
support frame forward.

2. EYC 501 carrier unit

The carrier (Fig, 2) is of a special design to hold

the ETC 501,

The ETC 501 is secured to its carrier by: a forward
fitting (2,2), end by a reer fitting (2,3), Tight-
ening the set screws (2,8) within the upper mounting
plates (2,4) secures the ETC 501 carrier; tightening
the set screws (2,9) within the -lower mounting
plates (2,5) secures the ETC 501, The attachment of
the carrier unit to the fuseleage mounting points
{the forward mounting point is on the main spar, the
rear mounting point on Bulkhead 4, and a stabilizing
strut mounting point on the engine lower support
strut) is accomplished by two bolts and a strut, The
forwerd, spring-locaded, bolt is fitted with an
engaging lever (2,6) and is locked by rotation of
that lever; the rear bolt is secured by a cotter
pin; end, the stabilizing strut is attached by &
screw-on collar,

The rear end of the carrijer unit is forked and
secured to a fltting on Bulkhead 4 (carrier rear
suspension point),

To the underside of the cerrier rear segment fis
fixed, In an accessible position, an ESS electric
motor which drives the EP-1E drop tenk fuel pump,

.
2—%8 5
@

6

1 Clip 5 Lower mounting plates
2 Forward fltting 6 Spring-toaded carrler release lever
3 Reer titting 7 Stablllzing strut

8 Set screws
9 Set screws

4 Upper mounting pietes

Fig. 2: ETC 501 carrier unit

3. Fairing

The fairing consists of the following three parts:
Forward portion (3,1)
Centre portion (3,2}
Rear portion (3,3)

S Supercharger alr (lne
6§ Fue! pressure [lne

7 Fuslng line

8 Bomb releese lesa

1 Forwars portlon
2 Centre portion
3 Reor portlon

4 Screw lock

Fig. 3: Fairing
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It is attached to the fuselage bottom with counter-
sunk screws, The forward and centre portions
(3,1 & 2) are joined by 2 hinge; the forward portion
being secured to the ETC 501 by a screw lock (3,4),

The lines (3,5-8) which |lie within the fairing
centre portion connect the aircraft systems to the
ETC 501 carrier and thus to the equipment on the
ETC 501,

4. Armament panel

The armament panel (4,1} contains the ZSK 244A bomb
fusing selection box (4,2) and the SAM 77 Fw 74
release indicator lights (4,3), It is situated
between the auxiliary instrument panei and the
cockpit floor, and is connected to these by screws.

{—t

2200
3 et

) AS )
2| |mv mv
™ ez
® ov ov @

1 Armament ponel
2 Bomb fusing selection box

3 Reiease indicator lignts
4 Bomb reliease button

Fig. 4t Armament penel

B. Release and monitoring circuits

This circuit is used for the release and monitoring
of the bomb release system, It consists of the
following units:

.1 ZSK 244A fusing selector box

1 SAM 77 Fw 74 indicator unit

1 bomb release button

The ZSK acts as the main switch for the electrical
release unit,

The indlcator unit is secured to the armament panel
by two screws . When & 250 kg or 500 kg bomb is
carried, only the right hand indicator light is
connected into the fusing selector box circuit, When
the ER-4 edapter release units (4 ETC 50/XII1) are
loaded the three other indicator lights are also
connected into the fusing circuit. After a bomb s
released, the appropriate indicator fight il fumi
nates,

The bomb release B2.button (4,4) is located on the
KG 138 control grip.

The system is connected into the aircraft circuit by
depressing circuit breaker V50 on the right instru-
ment console,

C. Sighting device

The Revi 168 is used as the sighting device for the
bombing system; it is more fully discussed in
Part 8A,

D. Emergency bomb release

Pull ing the emergency bomb release handle (1,13)_
-release force = 30 kg (with movement of at least
24 mm)—labelled "Bomben® causes the jettison of any
load being carried on the ETC 501, When the ER_ 4
adapter (1,2) is mounted, an emergency relesse of
the individual loads is not possibte, in fact,
durlng emergency release the adepter itself is
dropped; in this event, the fusing and reiease lead
plugs are torn out,

Note! Bombs loaded on the ER-4 adspter, when
released menually, fall safetied even if the ZSK has
been switched on, Bombs loaded directly onto the
ETC 501, will fall armed if the ZSK has been switch-
ed on,

E. System removal

If the aircraft is to be flown without the bomb
release system, the ETC 501 carrier, with integral
ETC 501, fairing and Bulkhead 4 suspension fittings
must be removed, In the same way, the electrical
leads, the fuel llne leads, the alr pressure lines,
end the emergency release cable to the underfuselage
trough (1,6) are no longer necessery, A stresmlined
cap to fair in the forward mounting points on the
main spar, and & plate to cover the opening for the
underfuselage trough ar e provided in the aircraft
equipment bag.

Since, when the ETC 501 carrier unit is attached,
t h e undercarriage wheel covers cannot open or close
properly, the wheel covers are exchanged for fixed
fairings when the ETC 501 rack is instailed. These
fixed fairings cover a small portion of the under-
fuselage apertures in the same manner as do the
whee |l doors, In that case, the undercarriage
fairings are iengthened,

For operations without the bomb release mechanism,
the fixed fairing plates are treded for the wheel
door units, and the lengthening segments are
unscrewed from the undercarriage lower fairings,

Vv
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a1 tpecial weapons system

= ———

Description

A. General

The Fw 100ALE i autf i@ ted fa carry tre 2pgm BF
weApons svefes,

The 21=cm BR unit serves to fire & spin stebliized
prajectile, Fhe 21 &m Type 42 morter shel | (lnfers
matllean concerning The weapon is contained in fhe
following twa publicatiess, H.Dyv, 481052 and H.Dw,
11 /5841, As mimed (jre with this wespen i858 nol
podsfble, §f can only be feasibly used agaimst large
targets denemy bomber formationsl, The projeclile is

Fig, 1% Fw 120 miln 21_cm BR syslem

fired from & leunching tube 12,1, one of which is
lecafed beneath each wing penel, Each leaunching fube
s Suspended By & SAFFIES BTFol (2, 4), fraom & Rook
(221 fixed to the -ring lpwar suriace; msid is |ochked
inmto positien By four brecimg struts (2,31, [n am
emergency, the lswnching tube cen be Jjettisomed By
severing fhe carrier strut. The two projectiles are
fired simul fanecus|y by dlpr:::an- the B2.bution on
tie EL 138 control grip.

B. Equipment

1. Launching tube

The launcher consists af 8 tube %51y 1,2 m
11,2 inl lomg amd of MO0 me (8.3 In] callbre. To
the faner dufrface of the tube sre sifeched-—nt 1208
intervali——thres guide rafls [(5,21. Three r.fninfng
l-pringa. lecafed near the reer end of the tube; hold
the shell in place; & screw bolt 13,%1; at Its lower
rear &nd, prévenld fhe wespon from & Id'lng eutp mnd,
a Iﬂring—ln!dﬂ contact (4;,3]1; at its upper reer
end, fires the weapon,

The oracing strgl lower steds 15,%) Fit inte brpclng

LhenCE Ing Fot D Cpneag ier aas FRDS

L R AR R AR T 1 RIECIR I Bl SR
PO R L L] 13 Ao | g |
Pl Tld daed lee aldml 1) Eleg preer sl polnf
Cantirn rig & i Cleesl b rging

Tl T | BrELLETE T3 Flog gt 1ed A JAPEN ]
Son JoRVTNED e @l omr i loy pEa 16 Casva Alp 1

L bEE aasPrEn alldn T brmame g gE PG

¥ Rr@assfl daml PiE FEEG TH Gl |

19 By o sy Tur PETAIPETS

- W a

Fig. 21 Syster skemafic

iugs (3,4} welded to MR ypper D-ﬂ'l"""ﬂl'l ol The
|.un.¢h|-ng b The fube hu.ngq: beneath the ocutboard
me Bapon s hay, suspended from & hook [3,7) which s
secured to Centre rib 8 (2,5 by fwo screws and

% Wiy B1Fers
T Bl el  Carrler atege
T

T L b T

g ml PR pamsenylen e bal
BPirisg e

3 Nerww gl
4 Bracleg leg

Flg. 3% Leunching tube benealh right wing panel
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crown nuts (safetied by cotter pinsl). Two support
pbrackets (2,6}, attached tc Centre rib 8 at this
pcint, serve to strengthen the mounting area. The
taunching tube is elevated 7° relative toc the
fuselage longitudinal axis,

2. Bracing struts

To lock the launching tube into position, the upper
studs (4,3) of the four bracing struts are fitted
into the wing lower skin through suitable holes or
rimmed bushings ., The length of each strut can be
changed by rotation of the lower stud (4,1), and it
cen be locked in length by tightening the lock nut
(4,5) against the strut collar (4,4),

The rounded ends of the Ilower studs (4,1) are
inserted into the tube bracing lugs.

The strut tube (4,2) is 230 mm (9 in) long. The
overall lengths of the forward and rear struts are
es shown in Fig, 4,

23 (Rear Strut)—————"=" J

e Forward strut)——————

) Lower stud
2 Strut tube

3 upper stud
4 Strut coller
S Lock nu?

Fig, 4: Bracing strut

3. Release strut

The carrier strut (release strut) contains an elect-
rically primed explosive charge which, in an
emergency, severs it and so releases the launching
tube,

4 Attachment brackels

S Auxlllery Instrument penel

6 Jettison clrcult groundling poin?
7 SVK 2-191/13%E fuse end junctlon box

1 Armement panel
2 Armament switch P802
3 Armament swltch PEO!

Fig. 5S¢ Armement switch layout

4. BR-armament panel

The BR-armament pane | (5,1) contains two armament
switches (5,2 & 3). This panel 1is attached to the
auxiliary instrument panel (5,5} by two brackets
15,41,

C. Sighting device

The Revi 168 reflector sight (see D,(Luft) T,6403],
serves as the sighting device for this system, After
notification by a TAGTT, it will, at the appropriate
time, be repleced by the Revi 16F,

1 Socket P812 5 Flring lead

2 Socketl P84 6 Cearrler/relesse unit
3 Projectlle firing terminal 7 Plug PB15

4 Plug PB13 8 Release {(eas

9 Firing leag protective tuve

Fig. 62 21-cm BR system side view

The field of vision through the Revi view finder
must be at least 7,5 in all directions from the
sighting line,

D. Control system

The control system consists of the electrical firing
and release circuits. The firing circuit is used to
fire the projectiles while the release circuit
jettisons the launching tubes,

Operation

a. Firing

Complete the firing circuit by activetingcircuit
bresker P1 {right instrument console), Safety switch
1 (SZKK4 control wunit)}, and toggle switch P802
(marked "Sicherungsschalter Ger'dt 21" and located on
the left side of the BR armament paneil., To fire the
shells, depress the bomb release button, B2, located
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on the upper left side of the control grip.

Fig. 7: KG 13B with B2 firing button

b. Release

In an emergency, the taunching tubes can be released
by severing the carrier struts with explosive
charges, Circuit bresker P1 and Safety switch I
complete the release circuit. To fire the charges,
actuate toggle switch P801 (marked ®Absprengung
Gerdt 21" and located on the right side of the BR
armament panell, To prevent accidental actuation of
the toggle switch, it is held in the safe position
by a spring-loaded plate,

Fig. 8t Positioning of the bracing struts

Vv
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(e} Special fittings

General

tSpecial fittings!' specifies the aircraft armour,

The armour protects the pilot, the oil cooler and
the circular oil tank. Its positioning within the
aircraft is as shown in Fig, 1,

1 Pllot's seat peck plate (8 mm)
2 Back ermour (5 mm)

3 Shoulder srmour {5 mm)

4 Head armour (12 mm!}

S wingscreen forwerd panel (50 mm)
6 Cooler armour (6,5 mm)

7 O!l tenk srmour (5,5 mm)

8 Wingscreen slde panels (30 mm!

Fig. 1: Aircraft armour layout

A. Cockpit armour

The cockpit armour consists of the back plate (1,1)
on the piiot's seat, two back plates (1,2), a
shoulder piate (1,3), and a head plate (1,4),

1 Left piate 2 Right plete

Fig. 23 Back armour, seen in direction of flight

Protection against gunfire is also provided:

a) from the front: by the bullet resistant wind-
screen (1,5);

b) from the sides: by bullet resistant gless
panels {(1,8) on either side
of the forward windscreen
panel; and,

¢) from below: by the two fuselage self-sealing
fue! tanks, :

The seat rear plate end seat pan are riveted

together,

The back armour consists of two separate plates
whos e inner edges are screwed fto the seat guide
rails, and whose outer edges are screwed to angle
pieces in the fuselage walls, Nuts are riveted to
the guide rails and the angle pieces; the plates are
fastened from the rear by screws,

b Armoureg cerrler

e Coerrier with ermour plating

1 Armour plate 3 Crown nyt S Eyelet
2 Carrler 4 Securling bolts 6 Armoures cerrler

Fig. 33 Shouider armour

The shoulder armour can be attached in either of two
ways (see Fig, 3,8 & blg

al The shoulder armour consists of both an
armour panel (3,1) and a carrier unit (3,2),

The armour plate is positioned behind the
carrier and is attached to it by three nuts,
This method of attachment aitlows fast
replacement of the armourplating. The
carrier is riveted to the fuselage,

b) In the second design, the armoured carrier
itself serves as the shoulder armour ({see
Fig. 3b).

The hesd armour is built into the canopy and is
secured to it at its bese, by two guide bars secured
by hexagonal bolts, and, at its top, by & screwed on
support strut. The strut is secured by two cables
{see Part 1), In newer production aircraft, the head
armour is secured by a sheet fairing and two cables;
the support Is then omitted,

a) The bullet resistent windscreen 1Is housed in
a8 steel frame, and is secured to it by a
screwed on molded framing.

b} The side plates slide into the nose-over
frame and are secured by a base rabbet,
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B. Nose armour

The oil cooler {(4,2) and ring-sheped oil tank (4,4),
both of matching circutar construction, are enclosed
by armoured rings which form the forward portion of
the engine cowling. The cooler ermour is secured by
nexagona! screws; the oi! tank armour by crown nuts,
The flve openings in the armoured nose ring,
required for its installation, are covered by formed
disks (4,9),

1 Cooler armour % Support pracket

2 011 cooler 6 Seml-clrcular fairing

3 01! tenk armour 7 Tle boits

4 Clrculor oll tank 8 Cooier armour sftachment bDreckets

9 Formed gisks

Fig. 4t 0il cooler and oi! tenk armour

A ten piece ring, consisting of five support
brackets (4,5) joined to five semi-circuler fairings
(4,6), is positioned between the cooler armour and
the cooler, The ring is secured to the oil cooler by
crown nuts and tie bolts,

The air exit gap between the oil cooler and the oi |
tank armour is 10 mm, \V/
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o1 Comera system

Description

General

The *Type 16 Gun cemera' (BSK 16) is installed in
the Fw 190A_8 fighter, Its Installation in the field,
in previously delivered aircraft, is made for A-8
series aircraft using Fw 190 Modification Instruc-
tion Nr, 85,

The *Robot* minlature cemers is installed in all
ground-attack alrcraft (Series F) and extended range
fighter-bombers (Series G},

It is also possible, In fighter alrcraft, to replace
the BSK 16 with the 'Robot! using an adapter uni't,
in the *Robot* instal lation, the lead from the
cemera to the weapons system is not attached,

A. BSK 16 gun camera

The BSK 16 camera (1,1) is mounted on an adjustable
platform (1,4) in the leading edge of the left wing
pane |l between Ribs 3b (1,2) and 4 (1,3), &nd is
attached to the sircraft electricel system by & plug
connector (1,5}, The cemera lens opening in the wing
leading edge is covered by a fairing end gl ass
window (1,6); the clesr gless panel can be exchanged
for a coloured light filter,

The BSK 16 is & 16 mm movie camere. The film roil is
15m (49,2 ft) in length, and Is driven by ean
electric motor in the cemera. The motor controls a
switch which timits film movement to 3,75 m
(12,3 ft) per run, and permits four film runs of
from 43 to 57 seconds duration each, Depressing the
firing button for the fuselage and wing-root weapons
starts the cemera,

1 "Robot® coemers 3 Alo 4
2 Rlp 3o 4 Cemersg plotform

5 Electrical connector
6 Fairing with winduw

The camera can elso be triggered by depressing &
throttie

button (1,9) on the tever (1,10), thus

1 BSK 16 comera ? Electrical junctlor box

2 Rib 3o 8 magnetic swltcn

3 Alb 4 9 Camere trigger

4 Comere pleotform 10 Thrattie lever

5 Electrical connector 11 Sighting Image projector
& Falring with window 12 Clreultry seperetion polnt

13 wire conduits

Fig. 11 BSK 16 (Ballistic gun camere) system

9 Clreultry seperetlon polnt
10 Wire conduits
11 Right Instrument console

7 Comere trigger
8 Trrottie lever

Fig. 21 *Robot' camera installation
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enabling gun camera photos to be taken without
pressing the firing button,

B. "Robot” miniature camera

With the 'Robot*, Mmode!l II1, miniature camera, single
photos cen be taken from high altitudes down to
approximately 2000 m (6562 ft), The camera is aimed
through the gunsight, Freme size is 2,4 x 2,4 cm,
and the film roll is 1,6 m (5.25 ft) long.

The 'Robot' camera (2,1) is, as is the BSK 16,
mounted on an adjustable platform (2,4) in the wing
leading edge between Ribs 3b (2,2) and 4 (2,3), end

1 BSK 16 comera 3 Adjustable platform
2 sighting Image projector 4 Plotiorm forwerc attechment polnt
5 Comere forward fixing point

Fig. 33 BSK 16 cemera

4 Platform forwarg attechment point
5 Adjustedle pleatform

6 "Robot"™ camere

7 Flim sdvence spring

1 Shutter reliesse
2 Cemera forwerd flxlng polnt
3 Cemere bese plate

Fig. 43 'Robot' camera

is attached to the electrical circuit by a plug
connection,

The film is advanced by a spring device on the
camera; this spring must be wound before each
flight. Near the spring is situated an actuation
button. When this button is pressed, the shutter is
released and the fiim advanced one frame,

The circuitry for releesing the shutter is connected
to a button (2,7) on the throttle lever (2,8}, This
button activates a magnet situated on the camera
mount, The magnet triggers the charging lever which
depresses the cemera shutter release. <;7
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o1 General equipment

l. Instrument panels and consoles

1. Instrument panels
27 28 29 30 31 32 33

i W I I A Y s
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| Meodses cord
Primar fuat o Fusl €
Voume control |
FuG 62Y
Recaner 16, 1o
Frequency Y. T
Homng range swiich EuG 162Y) 4
Horzontal stabuger trm  serich
8 Undercorrage ond landing fop octughon  buttons 4
9 Horgontal siobézer trm  mdcator LoDk Ny
10 Undercorroge posihon indecators (I8 1), flap pownon cemre Fiare pmiol holder
1t Throttie lever wrth thumb actudned prapeller pATh Conrrol Cxygen fiow @xhcotor
12 Irstrument ponel duvwrar  control Conopy actuotor dri e
Stop cock coatrol Onygen preseurs gGouge
€ 1 brushes_withdrowol  button Onygen fiow voiwe
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Undercorrioge  momuol  axiension  handie { Ciock
Cockprt ventiolion knob 2 Operolions daw  caro

Fig. 18 Cockpit Interior
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‘ne tnsfrument panels comprise a maln panel (Fig., 2)
and an suxliliiery penel (Fig., 3). In the area above
these panels are positioned additional instruments
and the instrument glare cover, A third instrument
panel, situsted between the suxiliary panel and the
{loor, serves as the armement panel.

The auxlitiary lInstrument panel base plate is & load
pearing component of the fuselage and is secured to
it (Instrument builkhead),

1 Pressure altimeter
2 Alrspeed indalcator
3 Artlélelal horlzon
4 Vertical speec ingicator 10 Rubber shock mounts
5 Repeater compass 11 mounting points
6 Supercharger pressure gauge 12 flectricel leads

7 Tachometer
8 Pltot tube heater !lgnt
9 Lignht sockets

Fig. 2¢ Main Instrument panel

1 Fuel and oll pressure gauge
2 Ol temperature géuge
3 Fuel conten's gauge

4 Propeller pltch Indlcater

5 Rubber shock mounts

6 Buse plate attechment points
7 Electrica! leads

Flg. 31 Auxiliary instrument panel

2. Instrument consoles

The teft and right instrument consoles contain
operating controls and circuit breakers, The left
console contalns the engine primer pump and the
sattery master swlitch, as well as the controls and
monitoring Instruments for the undercarriage, the
landing flaps and the stabillizer Incidence; the’
rtght console, all aircraft electrical system

circuit breskers, the engine starter switch, the
flare gun emmunttion and the aircraft clock, The
electrical system circuit breakers are protected by
spring-loaded covers and designated by neme plates
near the covers,

In more recently produced aircraft the two groups
of circuit breakers are consolidated into one,


http:(Flg.31

o3 General equipment

Il. Powerplant monitoring instruments

1. Supercharger pressure gauge

The supercharger pressure gauge (1,38) is mounted on
the right side of the maln instrument panel,
Instrument range: 0,6-1,8 ate (8,5-25.5 psi).

For the routing of the instrument meesuring line see
Fig. 4.

1 Attachment point of the supercharger pressure |lne
to the commang unlt

2 Supercharger pressure meessuring ilne

3 Auxlilary Instrument panel

4 maln Inatrument panel

9 Supercharger pressure gsuge

6 Englne mounting ring

7 Separotion point 2 on Bulkheod 1 (Flreweill

Fig. 41 Supercharger indicator system

2. RPM gauge

The RPM gauge (1,40} is positioned on the right side
of the main instrument panel. The engine and the
gauge are connected by & flexible cable,

Measurement range: 600-3600 rpm,

An oil extractor (5,3) is built into the flexible
cable near its point of attachment to the engine,
Any oil| that has penetrated the cable Is extracted
at this point end allowed to drop into the engine
compartment,

1 Attechment polnt of the measurement cable to the engline
2 Flexlble cabie

3 Oll extrector

4 RPA gau

5 Auxlilery lnstrument penel

6 Meln instrument penel

7 Engine mounting ring

Fige 5t Englne RPM measurement system



General

equipment 04

3. Fuel and oil pressure gauge

The dual pressure gauge (1,20) is mounted on the
near left side of the auxiliary instrument panel .,
The feed pressure of the pumps is indicated in
Kg/sq cm.

Fuel pressure range

O~ 3,0 Kg/sg cm (0= 42,6 psi)
Ol! pressure range

0-15,0 Kg/sq em (0-213,0 pst)
The operating [imits are marked by indicator lines,

1011 pump

2 Fuei pump

3 Fue!l pressure |lne sepsration point
4 Ol! pressure line separation polnt
8 Auxlllary instrument panel

6 Fuel and ol | pressure gauge

7 Englne mountling ring

Fig. 61 Fuel and oll pressure measurement system

4. Oil temperature gauge

This lInstrument (1,23) is positioned in the near
left side of the auxillery instrument panei, and
provides an indication of oll temperature. The unit
consists of an electrical probe (7,11 and en
indltcator (7,2), and uses the 24 volt aircraft

electrical system, Indication range: 0-130°C
(32-266°F),

1 Electrical temperature probe

2 O!l temperature gauge

3 Auxillary Inatrument penel

4 011 line from cooler to main pump
% Separatlon point 10

6 Englne pearer assembly

7 Engine mounting ring

8 Right Instrument consale

Fig. 7¢ Oll temperature measuring circuit
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5. Fuel contents gauge

The electricel fuel contents gauge, (1,36) and
(8,1), is positioned on the near right side of the
auxilfary instrument panel (8,2); it is possible to
individually measure, in liters, the contents of
each main fuel tank,

The unit consists of a fuel contents probe with low
level warning attachments in both the rear (8,3) and
forward (8,4) tanks, and an indicator unit (8,1),
Indicator lights (8,5) are positioned in the
Instrument bulkhead, The lower, white light, acting
as tank switchover warning, illuminates when rear
tank contents have dropped to 10 Ltr (2.2 gal); the
upper, red light, provides return to base warning,
iltuminating when 80 Ltr (17,6 gal) remain in the
forward fuel tank, Plate inscription: 20 minutes
remaining at economical cruise,

A gauge selector switch (8,6) enables the indicator
unit to be switched to measure the contents of the
forward or rear tank,

Operating power: 24 volts,

1 Fuel contents gauge

2 Auxiilary tnatrument panet

3 Rear tank contents probe with low leve! warnlng

4 Forward tank contents prabe with low level worning
5 Indlcator ilghts {low level warnlng)

6 Fuel gouge selector switch

Fig. 81 Fuel tank contents circuit

6. Mechanical dirscrew pitch indicator

The untt, (1,37) and (9,1), serves to Indicate the
pitch of the adjustable airscrew, Indication
impulses are fed from the pitch control unit (9,2)
via & flexible cable (9,3]., The propelier bl ade
pitch indication is given in hours and minutes,

For operation and maintenance of the unit consult
the appropriate publications,

From time to time examine the cabie attachment
polnts for good seating, to prevent line damage due
to chaflng.

1 Plten Ulndlcator

2 Mydrau!lc-eiectric pltech control unit
3 Flexlble cadle

4 Seperstlon polat 1 on Bulkhead 1

S Auxiliery Instrument penel

Fig. 9: Airscrew pitch indicator
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l1l. Flight monitor and navigation instruments

1. Pressure altimeter

The unit, (1,19) and (10,1), is positioned on the
teft side of the main instrument panel (10,2),

wmeasuring renges O-10 km (0-32810 ft),

8 Airspeed Indicator

9 Dynamlc sir pressure line
10 Rip 1%R

11 Pitot tube heater fine

12 wing-root separation point

1 Pressure oltimeter

2 matn Instrument penel
3 Statlc pressure iine
4 Pltot tube

5 Bulkheed 1

6 Auxlilery Instrument penel 13 Dlfferentlal pressure chomver

7 Vertical speed Indicator 14 Decklng In front of windscreen

15 Alr line

Fig. 10t Flight monitor instrument clrcuits

2. Airspeed indicator

The airspeed indicator, (1,24) and (10,8), Is
positioned on the left side of the main instrument
panel (10,21},

It is connected to both the static air pressure line
(10,3) and to the dynamic air pressure line (10,9};
the two lines are routed pearallel to one another,

%hen the pitot tube heater Iis switched on, a
iatticed indicator located on the left side of the
main Instrument panel is illuminated,

3. Vertical speed indicator

The indicator, (1,33) and (10,7}, is positioned in
the centre of the maln instrument panel (10,2) and
is connected to the static air pressure line (10,31,
The differential pressure tank (10,13) is secured by
two c lamp s beneath the decking In front of the
windscreen (10,14), and is connected to the vertical
speed indicator by an air liine,

Measurement limits: *descentt and *climb!?

3000-0-3000 m/s (9840~0~ 9840 fps)
2000-0-5000 m/s (6560-0-16400 fps)

The bottom figure is the maximum value of the older
indicators,

4. Artificial horizon

Location of the unit (1,28}: centre main instrument
panel. It indicates the position of the aircraft
relative to the natural horizon, and the turn speed
and speed of rotation of the aircraft about its
vertical axis.

For detailed instructions concerning the inspection,
instaliation, operation, servicing, and maintenance
of the unit see D, (Luft)T.5405,

5. Remote compass system

The system comprises the master compass and the
pilott's repeater compass. The master compass (11,1)
is located in the rear fuselage; the repeater
compass (11,2), in the near right side of the main
Instrument panel.

1 Master compass

2 Pliot's repester conpass

3 Main instrument panel

4 Signal trensmission unlt

% Cable shield between Bulkheads & ond 8
6 Right Instrument conscie

7 Plug connector

Fig. 111 Remote compass system
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6. Stabilizer incidence indicator

This system consists of the stablilzer incldence
relay unit (12,1) and tindicator (12,2), The
Indicator (13,7) and the ectustion switch (13,8) are
located In the left instrument consocle,

The incidence relay unlt (13,1) is positioned in the
right side of the vertical stablilizer and is
connected to the trianguler stress frame (13,5) by a
push rod (13,4}, The stabilizer incldence is
indicated as + or - (Fig, 14},

1 Incldence relesy unit

2 Inalcator

3 Electrical leads

4 Left Instrument console

S Coble shletd between Bulkneads 6 and B
6 Connector plug

7 Stebiiizer trim motor

Flg. 12: Stabilizer trim system

Trim system Indicaetion

The stabllilzer null setting end Iimit settings are
marked on the stabilizer fairing and left cover
plate (Fig, 14), and on the indicator (Fig., 15},

The stabllizer null setting is marked on the
stabllizer falring (14,2), in the centre of the
overisp, by & red stripe which Is extended for 50 mm
onto the cover plate, It is annotated “Anzelgegeriét
0" in red letters 10 mm high,

At the stabilizer maximum negative setting, a
stripe, 25 mm long, is merked on the cover plate,
and denoted by a - (minus), A simil ar stripe is
merked at the stabiilizer maximum positive setting.
it Is Indicated by a + (pius),

Ingicator Relay unit

1 Incicence relay unlt & Left Instrument console

2 Relay unit axie 7 Indtcator

3 Lever B8 Actuatlon smitch

4 Push-rog 9 uUngercerriage ena flap indlcetor unit

s Trianguier stress frame 10 undercerriage and flep push buttons
11 Redlo switches

Fig. 13: Stabilizer trim system

S Trisnguler stress frome
6 Stadblllzer trim motor
7 Electricel leads

8 Tail unlit

1 Morlzental stedlllzer

2 Stebillzer folring ponels

3 Cover plate

4 Stabitlzer incldence relay unit

Fig. 143t Tail unit trim components

These registration marks sre placed on the fuselage
left side only,

During inspection of the stabilizer trim system
ensure that the registration marks on the indicator
and on the cover plate are in agreement,
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1 Stepl(Tzer inclgence indlcator
2 Left Instrumen) console
3 Stabllizer Incldence notatlons

Fig. 153 Indicator

7. Aircraft clock

Positiont on the right instrument console (1,511},

IV. Oxygen system

A. Description

The system consists of three two liter light steel
spherical bottles (16,8), a regulator unit (16,1)
with oxygen hose (16,2), high pressure lines (16,3)
with pressure geuge (16,5), an oxygen flow monitor
{16,4), and & flow valve (16,6).

6 Flow valve

1 Regulater unit
2 Hose 7 External fliler point

3 High pressure (lnes
4 Flow manlter
5 Pressure gauge

8 Oxygen dottles
9 Maln instrument panel
10 auxtliary Instrument panel

Fig. 163 Aircraft oxygen system

The oxygen bottles are mounted at the base of the
radio compertment {equipment bay) behind Bulkhead 9;
two ere on the fusel age right side--facing the
equipment bay access door--and the third is on the
left side beneath the equipment bay door. As &
safety measure, the three bottles are divided into
two separate systems by the installation of four
non-return valves, A non-return valve is built into
the filler line, between the external connection and
the first oxygen bottle, The regulator unit is
positioned behind the pilot's seat on the right side
frame; the pressure gauge, oxygen flow monitor and
flow valve ere on the auxiiiary instrument panel
right side,

After the flow valve is opened, the oxygen first
flows to the regulator unit, The emergency pressure
button on the reguiator can be actuated by the right
elbow of the pilot,

B. Inspection

Inspect the oxygen system for proper operat ion,
satisfactory condition and secure mounting, See
D.(Luft) 1205, ’

Short test

Open the valve, read the pressure, close the valve,
In 20 minutes, the system pressure (150 atl) must
not fall by more then 10 ati.
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V. Rescue and safety equipment

1. First aid kit

The first aid kit is positioned within the right
side of the rear fuselage between Bulkheads 9 and
10, and is accessible from the outside,

2. Flare gun

The fiare gun is located in the right side of the
Instrument bulkhead (1,45), There it is inserted in

a tube and can, from that position, be fired, The
required ammunition is carried within the righ:
instrument console {(1,58),

3. Seat straps and parachute

The pilot's seat 1is outfitted with lep and shoutder
straps, with integral quick-relesse mechanism, The
pilot is provided with a back parechute and @ one-
man dinghy pack,

VI. Windscreen cleaning

"1 Fuel pressure gouge feed |ine 6 Windscreen washer operatlion lever
2 Fuel and ol pressure gauge 7 windscreen mountine frame
3 Fuel llne B Fuel line
4 Maln lnstrument panel 9 Spray tubes
5 Auxlllary instrument panel 10 Spray tubes

Fig. 173 Windscreen cleening system

During flight, oil on the front and side window
panels can drastically reduce vision through them,
These panels can be clesred by spraying fuel over
them, The required fuel is drawn from the fuel
pressure gauge feed line {17,1), Just before the
line enters the gauge (17,2), a tube branches off
end runs between the main instrument panel (17,4)
and the auxiltary instrument panel (17,5}, to a stop
cock (17,6) on the windscreen mounting freme (17,7),

The spray tubes (17,9 & 10) are so positioned that
when the stop cock is opened, fuel expelled througt
the small holes in the tubes, will be blown rearwarc
by the slipstream to clean the three glass panels.

Vi
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o1 General equlpment: PKS 12 Patlin directional control

A. General

The Patin directional control 1s used to maintain a
required filght course by supplyling automatic steer-
ing Inputs to the rudder. This facilitates both
flylng In bad weather conditlons and penetration of
continuous cloud cover,

The sole control device provided for the pllot is
the turn switch {V60) mounted on the control column,
The switch comprises both a bipolar tumbler switch
to engage and disengage the automatic pilot system,
and & flve position rate-of-turn switch which come=
prises a centre tnull' position and two turn rate
positlons each to right and left, These turn raste
positions permit the inittation of a turn at elther
of two predetermined turning rates, 1°/sec or
28 /sec,

The elevator and allerons are operated in the normal
manner,

B. Method of operation

Operation of the turn switch (V60) engages the
course motor (K12) which Is connected to the base of
the repeater compass (V46) by a flexible cable,
torque converter and spindle shaft, The course motor

Right Instrument conscle Fuseloge (Cockpit)
K 1 System clrcult breaker K 12 Course motor
vV 1 Junction box K 14 Dompling reguletor

V 2 Negative distributor K 46 Repeater caompess

imaln Instrument panel)
v 60 Turn switch (Control stickl

¥ 353 Transformer

is activated when the turn switch 1s operated, to
turn the aircraft compass course onto a desired
direction which 1Is Indiceted by a reference stripe.
After the pilot moves the turn switch to contact 1
or 2, the cour se motor will change t he compass
course at a turning rate of either 19/sec or 2°¢/sec.

When the steering mechanism is disengaged, the
rotation speed of the compass course indicator
(through a weskening of the magnetic field within
the course motor) Is increased to 6°/sec., By
manually turning the aircraft onto the desired
heading before engaging the automatic pllot, the
alrcraft can be brought to the desired course in a
shorter time,

Installed In the steering relay is a moving coil
unit, with five electrically seperated coils, which
passes through the field of a permanent magnet. The
varlous directlon sensors create electricel currents
of speclfic strengths and directlons which act on
glven colls; t he strength and direction of these
currents are transmitted to the steering unit (K81,

In the steering unit (KB) are contained the steering

Fuselage (Bulkhead 6-8!

K 2 Jdunction box

K 4 Ilmpedance unit

K 8 Steering unit

K 10 Leonard transformer

Fuselage (Bulkheas 9-12)

® 6 Posltion Integration unlt
L % master compass

V 43 Negatlve distributor

Tell

K 16 Rydder drlive
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end mixing units for the system:

1) The damping clrcuit;
2} The steering relay; and,
3) The osciilating transformer.

‘ne damping clrcuit is fitted wi th a matching
zircuit in which the voltage generated by a
divergence from horizontal flight Is matched by an
equal and opposite voltage generated by the circult.

“he oscilleting transformer has an AC frequency of
50Hz--input to one of the colls In both the position
integration unit and the steering unit, so that
slight vibrations wifl not, through slippage or
Jamtming, cause sejzure,

The damping reguiator (K14) includes an air intake
cipe In which t he movement of the shaft operates an
electrical transmission line which relates the
ceflection of the rudder to the aircraft speed. Thus
at greater speeds t he required rudder deflection is
iess than at lower speeds,

As only en average course i{s maintained by the
steering unit, smell deviations from t he required
course cause only very weak currents which will not
result in operation of the steering unit.

“he leonard transformer (K10) is an DC-DC trens-
iormer, and Is excited by the steering control
current produced by the steering relay. The current
is then passed to the armature of the DC motor in
the rudder drive (K16},

The rudder dr [ ve also contelns an electrical
-oupling, operated from the automatic pilot engaeging
switch (V60), which connects the gear drive to the
-udder actuating lever, When the rudder drive iIs
zisengaged, however, the rudder is released,

aithin the impedance casing (K4} is located an
sd justable resistor to control the adjustment rate
sf the actuating spindle on the course motor (K12},
idditionally, two relays are provided, which when
the automatic pllot Is uncoupled (disengaged}, cause
e weakening in the field of the course motor (K12},
thus permitting a higher adjustment rate of the
ectuating spindle and thereby the compass course
indicator, \V/
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Radio installation
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Mission type:

Construction:

Structural strength:

Powerplant:

Dimensions:

Normal flying weight:

Airframe weight:

Armament :

Armour:

Data sheet

Single-seat fighter (Fighter-bomber)

Single engine, low wing, cantilever construction with
electrically retractable undercarriage.

For Fw 190A-8/R2 on fighter operations, at G = 4450 kg
(9812.2 1b), safe 'G' factor n, = 6,0

On fighter-bomber operations, at G = 4775 kg

(10,528.9 1b), n, = 5,5

BMW 801 D (F 600), from about July 1944 BMW 801 TU

Wing area F = 18,3 sqm (197 sq ft)
Span s b=10,5m (34" 5.4m)
Aspect ratio b“/F = 6,0
Length L=28,95m (29" 4L.4")
Max. height H= 3,15m (10* 4.0m)
Main wheels 700 § x 175 mm
Tail wheel 350 § x 135 mm or

380 ¢ x 150 mm
Fighter operations G = LLOO - 4450 kg

(9702 - 9812.2 1b)

Fighter-borber operations G = 4775 kg (10,528.9 1b)

1225 kg (2701.1 1b), composed of 55,8% Dural;
36,6% Steel; L,3% Rubber and plastic; 3,3% Wood

Fw 190 A-8: 2 MG 131 in fuselage with L75 rpg
2 MG 151 in wing-roots with 250 rpg
2 MG 151 in outer wings with 140 rpg

Fw 190 A-8/R2: 2 MK 108 with 55 rpg replace the
outboard MG 151s

Fw 190 A-8/R3: 2 MK 103 with 35 rpg (beneath the
wings) replace the outboard MG 151s

Engine armour BMW 801 D (F 600)

Thickness 6,5/5,5 mm; Weight 78,0 kg (171.9 1b)

Engine armour BMW 801 TU
Thickness 10,0/6,0 mm; Weight 106,0 kg (233.7 1b)

Cockpit armour 60,0 kg (132.3 1b)

Toiji;j;mour weight 136 or 166 kg (299.8 or 366.0 1lb)
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Equipment:

Fuel load:

Fu G 16 ZY; Fu G 25a; Revi 16b
Normal: 525 1 (115.5 gal)

Additional fuselage tank: 115 1 (25.3 gal)
Drop tank: 300 1 (66.2 gal)

L/
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Design modifications

The Fw 190 A-8 is the latest production version of the Fw 190 series and
includes a number of changes in armament, navigation equipment, range
capabilities, etc. designed to meet the demands of modern air warfare.
These modifications include:

Fuselage auxiliary tank: Based on the requirement to increase aircraft
range without degrading its aerodynamic efficiency, provision has been
made for the mounting of a protected fuel tank within the rear fuselage.
After August - September 1944 all A-8 aircraft will be delivered with the
auxiliary tank fitted. If required, instead of the 115 Ltr (25.3 gal)
fuel tank, an unprotected Methanol-water (MW 50) tank of either 115 Ltr
(25.3 gal) or 140 Ltr (30.8 gal) capacity, or a GM 1 tank of 85 Ltr

(18.7 gal) capacity, can be installed. At the present time, however, it
is planned that the standard A-8 will be produced only with the auxiliary
fuel tank.

Radio compartment: Fitting of the auxiliary fuel tank has required the
relocation of the Fu G 16 radio installation from Bulkhead 8 to the area
behind the pilot's seat. An access door built into the fuselage right
side provides easy access to the compartment.

Fu G 16 ZY¥: Fu G 16 ZY radio equipment will be installed in place of the
earlier Fu G 16 Z. This set is like the Fu G 16 Z, but has, in addition,
the E-type range measuring circuitry. In the interim, Fu G 16 ZE is being
fitted; it is equivalent to the Fu G 16 ZY except for its lack of homing

capability.

Forward placement of ETC 501: Fitting of the additional fuselage tank has

necessitated shifting the ETC 501 (Part no. 8-190.861) forward about
200 mm (7.9 in). Starting with the Fw 190 A-8 series, only the forward
mounted ETC 501 (Part no. 8-190.8861) is to be installed. This will be
replaced, at a later date, by the aerodynamically and functionally
superior ETC 504.

Vertical speed indicator: To improve flight monitoring, a Vertical Speed
Indicator will be built into the centre of the main instrument panel.

Camera installation: Starting in June 1944, provision will be made for
the installation of a BSK 16 gun camera (Part no. 8-190.806l1). The gun
camera provides confirmation of gunnery results.

Powerplant: Commencing in July 1944, the BMW 801 D2 (F 600) will be
replaced by the BMW 801 TU. This engine is an intermediate step between
the BMW 801 D2 (F 600) and the later, more powerful, BMW 801 TS or TH.
Due to delays encountered in readying the BMW 801 F for service, the

Vi
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BMW 801 D will, as a temporary measure, be fitted with certain drive
components of the BMW 801 TS/TH; in addition, it will also receive the
heavier 10 mm/é mm armoured nose rings. The BMW 801 TU will be delivered
as a complete replacement unit; it is fully interchangeable with the BMW
801 D2 (F 600). With the TS/TH engine installed, the Fw 190 A-8 is re-
designated Fw 190 A-G.

Increased emergency power: Commencing in July 1944, all Fw 190 A-8 aircraft
will be fitted with the 'emergency power unit'. By overriding the super-
charger boost regulator, this system increases the boost pressure, on take-
off and emergency power, at the low supercharger setting, from 1,42 ata to
1,58 ata; and at the high supercharger setting, from 1,42 ata to 1,65 ata.
The resulting increase in maximum horigzontal speed is about 22 km/h

(13.6 mph) at the low setting, and about 25 km/h (15.5 mph) at the high
setting. Due to the danger of engine overheating, this system must not be
used for more than 10 minutes at a time.

GMl installation: The fitting of a GML unit in place of the additional
fuselage fuel tank is basically feasible; but, in the Fw 190 A-8 series is
not normally done. It can be used at altitudes above 8 km (26,250 ft) and
gives a speed increase of about 58 km/h (36.0 mph) at climb and combat
power.

Armament: The normal armarent of the Fw 190 A-8 consists of:

2 KG 131 in the upper cowling with 475 rpg
2 ¥G 151 in the wing-roots with 250 rpg
2 ¥G 151 in the outer wings with 140 rpg

This armament has been standard commencing with the Fw 190 A-7. Attachment
points for a WGR 21 weapons unit beneath each outer wing panel are pro-

vided on the A-8.
An armament modification currently in production is the:

Fw 190 A-8/R2 with MK 108s in the outer wing panels

with 55 rpg (replacing the outboard MG 151s)
Another armament modification currently in preparation is the:
Fw 190 A-8/R3 with 2 MK 103s beneath the outer wing panels

with 35 rpg (replacing the outboard MG 151s)

Fw 190 A-8/R11 Bad weather fighter: A portion of the A-8 production series
will, commencing in September 1944, be outfitted as bad weather fighters
and will be allocated the designation Fw 190 A-8/R11l. Additional equipment

will comprise:

y.¥) yl
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1.) PKS Course steering unit, with rudder drive installed in the rear
fuselage.

2.) Window heating: The front and left windscreen panels will be
electrically heated.

3.) Fu G 125 radio range approach system.

Due to the rearward shift of the Centre of gravity caused by the weight of
the steering unit, all Fw 190 A-8/R11 aircraft will be equipped with the
heavier BMW 801 TU engine.

The following modifications are, at this time, in the planning stage:

Fw 190 A-8/R7 with increased cockpit armour for use by the Sturmstaffeln
(Attack squadrons), with the following armament: 2 MG 131 and 4 MG 151 as
per the standard Fw 190 A-8.

Fw 190 A-8/R8 also with increased ammour, but with 2 MK 108s in the outer
wings as per the Fw 190 A-8/R2.

YA
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10.
11.

12.
13.

The Fw 190 A-8 possesses the following armour variations:

Sub-type witF; égv? ;618 D2 witF}:' I;L;I;b? 8AO_18 TU (AF:t:;;}? :i-gsr{tRfr)
d G d G d G
(mm) (kg) (mm) (kg) (mm) (kg)
0il cooler armour 6,5 3,7 10,0 53,3 10,0 53,3
0il tank armour 5,5 43,5 6,0 52,4 6,0 52,4
Windscreen mounting unit - - - - 15,0 16,0
Horizental panel - - - - 4,0 9,0
Windscreen 50,0 14,6 50,0 14,6 50,0 14,6
Windscreen side panels - - - - 30,0 8,0
Triangular panels - - - - 4,0 13,5
Seat armour 8,0 18,2 8,0 18,2 8,0 18,2
Back armour 5,0 5,9 5,0 5,9 5,0 5,9
Panels on Bulkhead 5 5,0 759 5,0 759 5,0 7,9
Head armour 12,0 13,0 12,0 13,0 20,0 20,0
frent - - - - 20,0 2,0
MK 108 ammunitien top &
protectioen bottom} - - - - 4,0 9,0
Total weight of armour 137,8 165,13 2L8,8
313.8 1b 364.5 1b 54,8.6 1b

For Attack fighter sub-types of the Fw 190 A-9, the weight ef armour is

further increased.

a
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Additional armour Fw I90A-8/R8

Standard armour Fw [90A-8

Additional ormour Fw I90A-8/R7 8 R8
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Weight distributien

Fuselage 345,2 kg 761.2 1b
Undercarriage 258,3 569.5
Control surfaces 120,8 n 266,14 "
Flight controls 32,3 n 7.2 n
Wing assembly L75,0 n 1047.4 v
Powerplant : 1661,3 3663.2
Standard equipment 28,1 S47.1
Permanenc¢ accessories 27,4 v 60.4 "
Additional accessories 319,3 n 704.1 "
Paint 2,0 n Lo n
Pw 190 A-8 empty weight 3489,7 ~ 3490 kg 7694.8 ~ 7695.4 1b
Pilot, parachute, flying gear 100,0 kg 220.5 1b
Normal fuel 5251 4L10,0 » 904.0 »
Auxiliary fuel tank 1151 90,0 n 198.4 "
Lubricants 50,0 n 110,2 »
Ammunition for MG 131 (2x475 rpg) 77,0 n 169.8 n
Ammunition for MG 151 (2x250 rpg) 110,0 242.6 n
Ammunition for MG 151 (2x140 rpg) 64,0 ® l1.1 v
Useful load 901,0 kg 1986.6 1b
Empty weight 3490,0 kg 7695.4 1b
1. Pw 190 A-8 flying weight 4391,0 ~ LLOO kg  9682.2 ~ 9702.0 1b
Removal of 2 MG 151ls and ammunition -176,5 kg -389.2 1b
2 MK 108 with 55 rpg 240,0 » 529.2 n

2. Fw 190 A-8/R2 flying weight  LL5L,5 ~ LL50 kg 9822.2 ~9812.2 1b

T T ——
X & ¥ F X F¥ & F 5 &+ &+ -+ & R 3 4+ 5 55 B £+ B F B 1+ 5+ 5+ & & 5+ 5 F 5 & K 5

Removal of 2 MK 108s -240,0 kg -529.2 1b

2 MK 103 with 35 rpg 4L60,0 » 1014.3 =

3. Fw 190 A-8/R3 flying weight L6TL,5 ~ L4675 kg 10307.3~ 10308.4 1lb
Removal of 2 MK 103s -460,0 kg -1014.3 1b

ETC 501 carrier (8861) 60,7 " 133.8 "

SC 500 bomb 500,0 n 1102.5 ¢

L. Fighter-bomber flying weight 4775,2 ~ 4775 kg 10529.3 ~ 10528.9 1b

——— _—— e e s — - e e e M S Sms e S M S emm S e i S o S st e mn e mm S St e e m
2 1 N T T R e T R T T ST T EEmEEmEE T s mEmEem—-

Installation of the BMW 801 TU engine increases the aircraft weight by
about 35 kg (77.2 1b). :
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Focke-Wul Fw I90A-8
@cxﬁlﬁ!‘” Range & Endurance Calculations Fighter

Takeoff weight: 4365 kg (9625 Ib)

Disposable load: —— TGP E[CﬁtT
Fuel load: 640 Ltr (141 Gal)
Status: Fuselage Wing-roots Outer wings
Armament 2x MG 131 2x MG 151 2x MG 151
each 475 rds. each 25 rds. each l4o rds.
Carrier
Disposable load
Fuel load 500 kg (1lo2 1b)
Supercharger Fuel Average Flight Firght
Altitude Engine speed pressure consumption speed endurance distance
km () rom ata  (psi) | kg/h  (Ib/h),| km/h (mph),)| h 5 km  (miles),
0,3 2300 1,2 17,0 | 360 795 | 515 320 1,20 615 382
981, 2loo l,l0 15,6 | 225 496 465 289 1,91 885 550
2000 1,05 14,9 | 205 452 | Lho 273 2,10 920 572
2,0 230 l,20 17,0 | 370 8l6 550 342 1,28 635 394
6562 2100 l,lo0 15,6 | 240 529 505 314 1,82 890 554
2000 1,05 14,9215 474 | 4Bo 298 2,01 945 587
3,0 2300 1,20 17,0 | 3% 772 | 540 335 1,3 665 413
9843 21lo0 l,l0 15,6 | 240 529 | 55 314 I,82 885 550
2000 1,05 14,9 1215 474 | 490 304 2,01 955 594
5,0 2300 1,20 17,0 | 360 795 | 575 357 1,32 695 431
16405 2lo0 l,l0 15,6 | 240 529 | 535 332 1,84 925 575
2000 l,05 14,91 215 474 | 5lo 317 2,02 985 612
7,0 2300 1,20 17,0325 _ 716 | 580 360 1,48 775 481
22967 2100 1,0 15,6 | 220 485 | 53 329 1,98 99 616
2000 l,05 14,9]1195 L3o | 495 308 2,18 lo35 6bulL
Notes: ‘

1) Consumption from BMW specifications + 12.5% reserve

2) Average speed = arithmetic average of outbound and inbound legs

3) Endurance includes climb and descent times

4) Range caiculated without deductions for tactical requirements! Includes climb and descent distonces

Deductions have been made for warmup, taxi, takeoff, climb, descent, oyershoot and reserves

Date Compiled by cdanecan)

23012-1}3 V. i i




Range & Endurance Calculations

Focke-Wulf
Avigtion
Corporation
Bremen

Fw I90A-8
Fighter

Page: 10

Takeoff weight:
Disposable load:
Fuel load:

4480 kg (9866 Ib)

WR 2]

640 Ltr (141 Gal)

T0P SECRET

Status: Fuseloge Wing-roots Outer wings
Armament 2x MG 131 2x MG 151 2x WR 21
. each 475 rds. each 25 rds.
Carrier
Disposable load WR 21
Fuel load 500 kg (1llo2 1lb)
Supercharger Fuel Average Flight Flight
Altitude Engine speed pressure consumption speed endurance distance
km (f1) rpm ata  (psi) | kg/h  (Ib/h),| km/h  (mph),) h 5 km (miles),|
0,3 2300 1,20 17,0] 360 795 | L70 292 1,2 565 351
2100 1,10 15,6| 225 496 | 425 264 1,91 8lo 503
78k 2000 1,05 14,90 205 452 | koo 249 2,10 845 525
2300 1,20 17,0| 370 816 | 500 311 1,22 585 363
625’:2 2100 1,10 15,6] 260 529 | 46o 286 1,81 815 506
2000 1,05 14,91 215 L74 | Lio 273 2,01 865 538
'3 o 2300 l,20 17,0| 35 772 | 495 308 1,3 6lo 379
98,43 2loo 1,10 15,6] 240 529 | 46o 286 1,82 805 500
2000 1,05 14,9| 215 474 | 445 276 2,01 865 538
5,0 2300 l,20 17,0| 360 795 527 328 1,31 63 391
16405 2lc0 1,10 15,6| 240 529 { 490 304 - 1,81 840 522
2000 1,05 14,9 215 L74 | 465 289 1,99 885 5%
7.0 2300 1,20 17,0 325 716| 525 327 1,44 685 425
22;67 2100 1,10 15,6] 220 485|475 295 1,92 860 535
2000 1,05 14,9] 195 L43o| 435 270 2,11 885 5%

1) Consumption from BMW specifications + 12.5% reserve

2) Average speed = arithmetic average of outbound and inbound legs
3) Endurance includes climb and descent times
4) Ronge caiculated without deductions for tacticol requirements! Includes climb and descent distances

Deductions have been made for warmup, toxi, takeoff, climb, descent, overshoot and reserves

Date
23.12.43

Compiled by Tauscsw
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Focke-wulf Fw 190A-8
Corporation Range & Endurance Calculations Fighter
Bremen Page: 11

Takeoff weight: 4683 kg (10326 Ib)
Disposable load: 300 Ltr (66.2 Gal) drop tank

Fuel load: 940 Ltr (207 Gal)

T0P SEGKE

Status: Fusslage Wing-roots Outer wings
Armament 2x MG 131 2x MG 151 2x MG 151
each 475 rds. each 25% rds, each 140 rds.
Carrier ETC 50l
Disposable load 300 1 (66,2 gal) drop tank
Fuel load 734 kg (1618 1b)
Supercharger Fusl Averoge Flight Flight
Altituce Engine speed pressure consumption- speed endurance distance
km (f1) rpm ata  (psi) | kgs/h  (Ib/h),| km/h  (mph),, h km (miles),,
0,3 2300 1,20 17,0 360 795 | 490 304 1,85 915 569
981 2loo l,lo 15,8 225 496 | Lho 273 2,95 [131o 816
2000 1,05 14,9 205 452 | 15 258 3524 1370 852
2.0 2300 1,20 17,0l 370 816 | 520 323 1,86 9% 590
6562 2loo l,lo0 15,8 240 529 | 475 295 2,79 1325 825
2000 l,05 Ll4,9 215 L74L | 455 282 3,10 1415 880
3,0 2300 1,20 17,0 3% 772 | 515 32 1,98 990 616
98143 2loo0 l,lo0 15,4 240 529 | 480 298 2,80 1325 825
2000 l,05 14,9 215 474 | 46o 286 3,10 1420 884
5,0 2300 1,20 17,0 360 795 | 545 338 1,97 |lo25 637
16105 21loo 1,10 15,8 24 529 | 505 314 2,79 1375 856
: 2000 1,05 14,9 215 474 | 485 30l 3,10 14,70 915
Notes:

1) Consumption from BMW specifications + 12.5% reserve
2) Averoge speed = orithmetic average of outbound and inbound legs
3) Enduronce includes climb and descent times

4) Range caiculoted without deductions for tactical requirements! Inciudes climb ond descent distances

Deductions have been made for warmup, taxi, takeoff, climb, descens, overshoot and reserves

Compiled by Jaweew

Date
23.12. 43
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rxgo;yvulf Fw I90A-8
@Coau::r:?on Range & Endurance Calculations F-B
remen Page: 12
Takeoff weight: 4923 kg (10855 Ib)
Disposable load: SC 500 "' Crnpr
Fuel load: 640 Ltr (141 Gal) 0P "‘“""g&T

totus: Fuseloge Wing-roots Ovter wings
Armament 2x MG 131 2x MG 151 2x MG 151
each 475 rds. each 25 rds. each l4o rds.
Carrier ETC 50l
Disposable load 5C 500
Fuel load %0 kg (1llo2 1b)
Supercharger Fuel Averuge Flight Flight
Altitude Engine speed pressure consumption speed endurance distance
km (f1) rom ata  (psi) | kg/h (Ibsh),| km/h  (mph),) h 5 km (miles) |
0,3 2300 1,20 17,0/ 360 795 | 485 30l 1,20 575 357
984 2loo 1,00 15,6/ 225 496 | 43 267 1,91 825 513
2000 1,05 14,91 205 452 | Llo 255 2,10 860 535
2,0 2300 1,20 17,0/ 370 816 | 515 320 1,21 590 366
6562 2lo0 1,10 15,4 240 529 | 470 292 1,79 8l5 506
2000 1,05 14,9 215 474 | 45  28o 2,00 870 546
'3’ o 2300 l,20 17,0[ 3% 772 | 510 317 1,28 6lo 379
9843 2loo 1,10 15,6 240 529 | 470 292 1,78 805 500
2000 1,05 14,9 205 LT4 | 455 282 1,96 860 535
5,0 2300 1,20 17,00360 795 | 540 335 1,29 630 391
16405 2lo0 l,lo 15,§240 529 | %0 311 1,77 83 516
| 2000 1,05 14,9215 474 | 475 295| 1,94 875 54l
Notes:

1) Consumption from BMW specifications + 12.5% reserve

2) Average speed = arithmetic avercge of outbound and inbound legs

3) Endurance includes climb ond descent times

4) Range coiculated without deductions for tactical requirements! Includes climb and descent distances
Deductions have been made for warmup, taxi, takeoff, climb, descent, overshoot and reserves

Date Compiled by “amscer
23.12.43 Ve
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Focke-Wulf Aviation

Take-off performance

With standard temperatures & no wind

Dept: Aviation Engineering

Fw I90A-8 Fighter

790.807-127
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Fw ISOA-8 Fighter

Flight performance

Focke-Wulf Aviation
Corporation
Dept: Aviation Enginearing

mmi 3 4 =
os . T i T
£lgs o 3 L5 © ol I e L &
®Q 8
s Y E. ' &
S| = = E E -1 -1 '
nw NN - o= kl»l, o ‘! " -3 3 » o= 4
BNSCCE T T ﬁ
2l 8 f .
3|a s kﬁ, 1.4 B RN L] e
b Gw £ — - A
o|l3d § -l - &
= o m % ° o
w | B8N F I - -+ - »
] = = P
m W ” )/ 4 { CE w
~ .’ N +an ¥t |
@ o8 2 S w 3 L. !
1945 %3 2 ¢ A kK o \
s|leoR 2 3 & \ bd
o ¥e _ 2 . H = rer
& x% gk § = .
NN @ . o
P R op - | 3
J-gej \ - T % % By
mrm. mMWMm - —4 A S X /M/
RIS _ T ‘
m LESxw N TR 1T 117 y 4 K
< B A
mp M” Qa 3 ?W/ Ly bbb ;\
Qa 22 NN (o Yo} 4 L -
QO Mg NN + 3
N ol e - L] \t.lf M _ ~
e & = gaaiti o T ‘
<Elo © o - HEL =2 h - N
SN = m NN LT - B } 9
NN N R L N N ‘J/Ti Tv ] LN
- - ] 1IN N NI 2
S . 3 e HERAY a 4
& ¥ 3 SUEBARa BN T P i
[ c TTHENT | - 3~ []
WM Oer'dW. me 1 ‘iﬂ ‘IWf - N, _ AW"I ‘ NN !
HINEIT PR :
a e dﬂ.aa Wm N NG [P NEEE . 3
¢% E¢ 53 KT TN R H -
$g =5 9% 1] NN he ™ AN ]
R OO0 &9 N *~
eI ‘ 1T r .
5 TR | ¢
2| O ; NRINCI NN g w
|2 = 9
S W Hela |1 $ vRlirTERIRMR N - SRR *
3 foi | Zolifnpannas EREERN b i Bil={ak [ 4 4 4 3 :
— r rhr Lkt ] o
o 3= 8Bk W 4 ¥
ox km I il ] 1T IR BULE
£5| o2 -+ { : H-
TS| O® Y
g as ; B
T o [ L1 LTl - {
$2/ 8 i . CLadstats
 Q - -
S 5 TIOAT
o LT
< w r 44 ENEN N~
S T B
Vr. 4 ' f)
52| ~ o L o] ; f 13
o 4




Focke-Wulf Aviation . .
Corporation’ Flight performance Fw I90A-8 Fighter
Dept: Aviation Engineering
Curve| Aircroft Flying . Power n
N type weight Engine setting rom)| R Status
1 |Fw 190 | 4300 kg | BMW 8O(D | Roke-off ond (2700|142 ota_ Fuseloge Wing-roots | Outer wings
9481 1d emergency power 20.2 psi| armoment 2xMG13! 2xMG 151 2x MG 151
2 Climb and 2400 ,'32 ata Ammunition 2x475 rds 2x250rds 2x140 rds
combat power 18.7 ps! Fuel: 528 Ltr (115.5 Gal) + 5 Ltr (25.3 Gal) in reor fuselage
, Withoyt ETC 501
3 Maximum 2300 ,|720 ata Undercarriage: Whee! doors filted
endurance cruise 120 PSi | pr. ru 162
Exlernal surfaces: Filled + polighed
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Focke-Wulf Aviation

Corporation Flight performance Fw I90A-8/R2

Dept: Aviation Engineering

Page nr:

Curve| Aircraft Flying Engi Power n
N type weight ngine setting rom) | R Status
1 | Fw 190 | 4300 kg | BMW 80ID | Toke-off ond 2700142 cte Fuselage | Wngraots | Outer wngs
9481 Ib emergency power 20.2 pSi| armament 2:MGI3 | 2xMGIS! { 2 x MK 108
2 Ch'mb ond 2400 ,'32 ato Ammunition 2x475rds 2x250rds 2 x 55 rds
combat power 18.7 psi Fual: 525 Ltr (1155 Goi) + 15 Ltr (25.3 Gai) in rear fuseiage
. Without ETC 50!
3 Maximum 23001,20810| \o carriage: Wheel doore fitted
endurance cruise 1720 psi | or ru6 162y
External surfaces: Fliled + polished
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