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01 General

. General data

A. Specifications

1. Purpose

The Fw 190A-8 is asingle-seat fighter alrcraft
possessing both a high top speed and good maneuver-
ability, It can also be employed as a fighter-bomber
carrying bombs, or as an extended range fighter
carrying an underfuselage drop tank,

Figs 1t General view

2. Type of construction

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

3. Airframe
a. Fuselage

The fuselage s 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-
lage (bulkhead 8 to bulkhead 141,

The engine bearer assembly is attached fo the fire-
wall (bulkhead 1), The cockpit and fuel tanks are
housed in the forward fuselage. In an emergency, fthe
cockpit 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 info the cock-
plt.

b. Undercarriage

The undercerriage consists of a two strut main gear
unit and a tallwheel. The tailwheel can be swivelled
through 360° and can be locked into pesition.

Undercarriage actuation is electrical; operation is
monitored electrically, by an undercarriage position
indicator, and mechanically, by an indicator rod,

The main undercarriage members are attached to the
main spar, retracting inwards, When retracted, they
are completely stored within apertures in the wing
leading edge and are fully covered by fairings and
covers,

During undercarriage retraction, the tailwheel is
pulled up end held in place by a cable attached to
the radius rod hinge point on the right undercar-
riage leg. The lower half of the tailwheel remains
exposed after retraction, serving, in that position,
as an 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 positioned inboard of the ailerons on the
wing lower rear surface,

d. Flying controls

Elevators and allerons are actuated by the pilot's
control stick; the rudder by foof pedals. Movement
of the controls is accomplished through cables, DUZ
flexible push-rods and bellcranks. Through differ-
ential gears built into the el evator and rudder
controls, the stick forces are kept to a minimum
close to the neutral positions of these surfaces,
Recently, 1in 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 dr ive

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

BMN BO1D aircooled, 14-cylinder twin row radial
engine with two speed supercherger, reduction gear-
ing and engine cooling fan.

A control unit (Kommandogerat) automatically adjusts
and monittors airscrew RPM, boost pressure, fuel
mixture, tgnition timing adjustment and supercharger
switchover.,

b. Airscrew

Three bladed ad justable alrscrew with constant speed
unite. In case of the failure of the automatic
ad justment controls, or of the engine, the blades
can be electrically posifioned by a thumb actuated
manual switch,

Alrscrew diameter is 3,30 m (10%*10"),

c. Tanks

Fuel tanks: TIwo self-seallng fuselage tenks with a
total capacity of 524 Liters (115,5 gall. For-
ward tank 232 Llters (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,

Oll tank: A circular tank, protected by an armoured
nose ring, with a capacity of 55 Liters (12,1
gall.

An armoured ring also protects the oil cooler,

Hydraulic fluld tank (for control unitl: The engine
mounting ring serves as contalner. Capacity 5,6
Llters (4,94 qgt!,

Primer fuel teankt Bullt Into the rear fuel tank,
Capaclity 3 Liters (2,64 qt),

Behind bulkhead 8 there is also provision for the
installation of a GM~1 tank, 85 Liter (18.7 gall
capacity, or an auxiliasry fuel tank, 115 Liter
(25.3 gal) capacity.

5. Equipment

a. Radio equipment

FuG 25a == IFF transponder unit
FuG 162Y —- Alr-to-air and alr-to-ground VHF
communlcations and homing set

b. Built-in armament

Fuselage: 2 x MG 131
Wing-roots: 2 x MG 151/20E
Wingst 2 x MG 151/20E

c. Armament modifications

Various weapons installations are available; the
changes epply to the wing mounted weapons only,
The sub-designations are as follows1

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

B. Aircraft data

1. General measurements

Dimensions:

Spﬂn AP BRI B R PR EEER I PR EES 1ﬂ15D m [34.5*"]
D?Efﬂll IEﬁg?h SE PR ErEBBENSESES Epgﬁ m [2914*"}
HETght By EEBSEEEEEE RS EE RN 3,'95“] [12I11*"]

Wings?

SPEH F 0 BN RS R SE N EE RS R AW 1015G m [34'5*.]
Maximum Chord seesssenssessasse 2330 m (776"

wtng ﬂrEﬂ EEFEEEFEERRESRNAFRIENRE 15’3[} Eqm
(196.6 sq ft)

Control surfaces:

Horizonta! tall area ... 2,73 sqm (29.4 sq ft)
Vertical tail area ..... 1,56 sqm (16,8 sq ft)
Alleron a8re@ seesvessaee 1,93 sqm (20.7 sq ft)
Flap @8red .sacessssassaes 1,69 sq m (18,2 sq ft)

Undercarriage:

TRBEK pesueussassssanses el B (Y1EHY)

Main tire dimensions ... 700 x 175

Tei! tire dimensions ... 350 x 135 or 380 x 150

Malnwheel rims ssesessss VDM/B=-2090 B-2 or A=3}
VDM/B=2061 A-1

Tal lwheel rims .sesesssss KPL/B=3512 B-2 or A=2

Mainwheel brakes ....... hydraullc

Gear refraction svesesse electro-mechanical
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2. Engine performance

a, Rated altitude (wlthout dynemlc alr pressure)
supercharger low settings

Altitude  Power
ft hp
Take-off and emergency power
(3 min max] 1870 1705
Climb end combat power
(30 mln) 2300 1500
Maximum endurence crulse 3940 1350
MexImum economy crulse 5900 1045

b. Rated altltude (wlthout dynamlc alr pressure)
supercharger hlgh setting:

Altltude  Power
ft hp
Take-of f and emergency power
(3 min max) 18,700 1420

Climb and combat power

(320 mlnl 17,400 1300

Maximum endurance crulse 18,000 1165

Max imum economy crulse 17,700 S70

3. Flight performance

For detailed data see the Flight performance tables,

4. Weight data

Mlssion type:

It Fighter operations with 2 M6 131s and 4 MG 151/20€s

ILt Flghter operations wlith 2 MG 131s, 4 MG 151/20Es and Increased
renge

I11: Fighter-bomber operations wlith 2 MG 131s, 4 MG 151/20Es, and ETC
501

IV: Flghter-bomber operations with 2 MG 131s, 4 W5 151/20Es, ETC 501
with 4 ETC 50B.1s or 50L-2s on ER-4 adepter

For mlssion types I and 11, 21.cm rocket launchers and also the addi-

Speed Boost  tlonal fuselage fuel tenk can be installed,
RP M psl
2700 20.2 Mission type 1 13 111 1V
Welght In Ibs,
2400 18.7
Empty welght 6750 6750 6750 6750
2300 17.0  Additional equlpment 858 1050 990 1160
2100 16.6
lean  Empty equipped 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
Speed  Boost  proy tank 166.2 gal) — 516 . —
M PST 011 (12,1 gal) 11 111 11 111
Ammunition MG 131
2700 20.2 (2 x 450 rounds) 170 170 170 170
Ammunition MG 151 /20E
Iwing=roots}(2 x 250 rounds) 243 243 243 243
2400 18.7
Ammunition MG 151/2CE
2300 17.0 foutboard)(2 x 140 rounds) 137 137 137 137
D — -
2400 15.6 Isposable welght on ETC 501 1140 650
lean Winter-emergency equipment 55 55 55 55
Loaded weight 0452% 10160% 10724 %85 | 10404 %=

* When 21-cm projectlles and leunchers are Installed, the alrcraft
welght is lncreased by 624 lbs.

#% When the 4 50L-2 releases are fitted to the ER-4 adepter, alrcraft
weight |s decreased by 71 |bs,

#u% At this take-off welght, the tires are overloaded, Use increased
tire pressure [see Part 2) and take off only from a paved runway
or hard, even fleld,

With the addltional fuselage fuel tank, 115 L}r (25,2 gal) Installed,
the alrcraft weight Is Increased by about 265 |bs,

Flg. 21 Major dimensions
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Fig. 3t Bulkhead eand rib layout

C. Aircraft assembly

1. Major components

No Deslgnation Attached to

1| Wings Fuselage

2 | Flaps Wings

3| Allerons Wings

4 | Engine bearer assembly | Bulkhead 1

5 | Power unit Englne bearer assembly

6 | Horizontal stabl!]zer Vertical stabllizer spar,

10
11

Elevator

Tall unlt with vertical
stabl ] zer

Rudder
Undercarrlage

Tal Iwheel unilt

spindle drive and anti=
stress frame/guide

Horlzontal stabilizer

Rear fuselage

Vertlical stabilizer
Wing andu/c radius struts
Tall unit

Flg.

41 Major componenfs
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2. Covers and panels
No |Qty Location Purpose
_ 231 1 |Left fuselage between | Installation and removal
No|Q Ty Location Purpose bulkheads 9 & 1D of equipment in equip-
ment bay
T| 1 |Engine cowling, top Eng?ne*servicing and in- 24! 1 |Rt fuselage between | External power connection
spection bulkheads 10 & 11
2| 2 |Engine cowlings, side | Engine servicing and in- 25| 2 {Rear fuselage lifting | Lifting tube covers
(rt & left) spection tube
3| 2 |Engine cowlings, bot- | Engine servicing and In- 261 1 |Vertical stabitizer, | Servicing talliwheel unit
tom (rt & left) spection left and verticel stabilizer
41 1 |Forward fuselage, rt | Forward fuel tank filler 27| 2 |Wing lower surfaces, | Extension of u/c fairings
pipe cover rt & feft when ETC 501 fitted
5/ 1 |In fuselage armament | To open armament panel 28| 2 |Wing lower surfaces, | Undercarriage lower falr-
pane| rt & left ings
6/ 1 |[Fuselage armament | Fuselage weapons instal- 29| 2 |Wing roots, rt & left | Servicing, installation
pane | lation and removal and remova!l of wing-root
WEapons
7] 2 {Bulkhead 1, rt & left | Access to rudder pedals
8| 2 {Windscreen mounting | Fuselage weapens instal- 30| 2 |Wing IF"fEtr surfaces, | Undercarriage upper falr-
unit, rt & left lation and removal rt & le Rt
9{ 1 |Bulkhead 5, left Control surfaces locking 31| 2 |Wing leading edge, rt | Centre wing leading edge
cord stowage &‘Ieff, between nose | cap
ribs 7 & 7a
10| 1 |Forward fuselage, rt |Rear fuel tank filler -
nipe cover 32| 4 |Wing lower surfaces, | Installation, servicing
2 per side (left &| and removal of flap
111 1 |Behind pilot's seat Stowage bag cover flap rti, between mid-| drive motors
121 1 |Rt fuselage between | Oxygen and air fank fili- 33| 2 |Wing lower surfaces, | Installation and removal
bulkheads 8 & 9 er pipe cover between mid-ribs 6 & of u/c, Removal of wing
13| 1 |Forward fuselage, | Hand hold cover 7 gun cartridge caslings
left 34| 2 |Wing lower surfaces, | Installation, servicing
14| 1 |Rt fuselage between |First aid kit between mid-ribs 7 &| and removal of wing guns
bulkheads 11 & 12 9
lomitted) 35| 2 |Wing lower surfaces, | Servicingalleroncontrols
16| 2 {Tail unit, rt & left | Installation, servicing between mid-ribs 9 &
and removal of horizon- 10
tal stabilizer 36| 1 | Rt fuselage between | Radio bat access panel
16| 2 |Fuselage undersides, |To cover the u/c lower bulkheads 6 & 8
rt & left, beneath | wheel halves 37| 1| Left fuselage between | Supplementary tank filler
engine support frame bulkheads 9 & 9a pipe cover (GM<1 or extra
17| 2 |Fuselage undersides, | Installation and removal fuel tank)
rt & left, forward | of wing-rocot weapons
of fuel tenk cover ammunition boxes
18| 2 |Forward fuselage, rt |Servicing and inspection
& left of engine accessories
19| 1 |Forward fuselage, |Fuel tanks installation
undersides and removal
20f 1 |Fuselage undersides, | Equipment frough cover
between bulkheads 8
& 9
21| 1 |Fuselage undersides, | Bottom shell access cover
between bulkheads 9
& 10
221 1 |Forward fuselage, |Entry step cover plate

left
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Fig. 53 Covers and panels

Il. General maintenance instructions

A. General servicing instructions

This section includes all instructions required for
general servicing duties.

1. Threaded plugs

Before 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, smesr 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 loose rivets rarely occur; they are almost
always due to poor workmanship,

2. Rivets with black rims around their heads are
of ten considered to be loose; from past exper-
ience, however, they are normally not. The for-
mation of these rims is caused by a natural
"sefting', due to stresses within deeply molded

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

3. Rivets are looses

a) 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 anglel;

¢! when & 0,1 mm thick probe can be inserted bet-
ween the rivet head and the aircraft skin up
to the rivet shaft (ceused by joining a strong
component fo a weak skinl),

4, Rlvets are not looset
a) when they only have black rims;
bl when a probe cannot be pushed under the rivet
head,

5. Rlvets, as descrlbed in paras 3al through cl,
must be replaced during overhaul.

3. Push-rod connections

Durling 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 (grease and wrap in olil
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 means, 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 te be checked must be tightly sealed
and then tested using 8 line pressure about 50%
greater than maximum system pressure. After the air
is shut off, the lines must not iocse more than 5%
pressure in 5 minutes, Leakage inspection of fluid
bear ing lines is carried 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 -
cughly rinse off these areas with water and dry
them. Cleaning the external paint with gas, Benzol,
terpentine or alcohol mixtures, even if they are in
diluted solution or in paint thinner, 1is forbidden,
These salvents will loosen the palnf.

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 & soft-
haired brush, wash off the firmly fixed dirt with
clean, luke-warm water. Or, wash them with a weak,
non-alkall scap 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 "Palnt Chart" gives
information as to the care of paint applied to steel
and aluminum parts,

7. Cleaning plexiglass

To remove dust and dirt from Plexiglass surfeces,
clean them wlth water af 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 13120 solution, can also be used,
When buffing 8 wet glass panel, put some "Plexipol
II"™ on the buffing cloth, The use of abresive or
olty polishing =, scouring -, or varnish compounds,
or of gas or Benzol, is forbidden (the glass panels
will become opague!. Remove varnish, grease, oil or
paint with "Sangajo!".

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 removyed mechani=
cally with a twlil fabric buffing wheel and polish-
ing compound.

Before painting the alrcraft, cover all glassed
areas with of l-paper, Further servicing information
is included In Luftwaffe pamphlet No. 1/96 of 3.8,
1938--"F[Ight Safety Inspections and Required Equip=
ment®, The same pamphlet includes maintenance
instructlions for the bulletwresistant glass pane |
and the windscreen side panels,

8. Overhaul

TAGL No. 257/42 provides for an alrframe inspection
cycle of 200/5. This means thaf after 200 engine
hours a partial overhaul , and after five partiel
overhauls a complete overhaul takes place. An
inspection cycle of 100/2 has been set for fhe SMW
engine, A comp lete overhaul is to be carried out
only at a Maintenance Depot. If, over the space of a
vear, no partial overhaul is carrted out on the
engine or alrframe, a speclal inspection is fo be
carried out to confirm the serviceable condition of
that airframe or engine, and so permit it to retain
lts status. After 200 take-offs carry ouf an under-
carriage actuation ftest.

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 frip-
oing of switches won't cause an accident., Fire-
fighting equipment should be positioned near the
work area, DO NOT approach an aircraff with an open
flame, or smoke in the work area, Only use elect-
rical equipment that [s fitted with a spark suppres-
sor. During drilling, ensure that either no red-hot
chips are generated or that adequate coollng of the
drill bit is maintained,
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2. Aircraft walk zones

For working In or on the alrcraft, wear only soft
soled shoes, For stepping on the outer wing panels,
flrst lay the mats provided.
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Fig. 61 Alrcraft walk zones

3. Placement of parts and tools

To avoid damage to removed parts, remove them com-
pletely, on padded sheeting or matting, out of fthe
work area, Tools required for servicing and overhaul
must be carefully placed on padded sheeting on the
alrcraft, 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 fto imme-
diately mark each removed part , and so ensure a
smooth work flow during reassembly, Special care
must be taken to correctly mark the contrel stick
control rod attachment points and the related push-
rods,

5. Control wire and cable tensions
Cable tension Is to be measured with an FWN-tension

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

C. Lifting and trestling

1. Lifting

The short lifting cable is placed around the rod in
the rear fuselage, the long one around the lifting
|l ugs 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 fto
the tailwheel,

TEOIN LY

N

]
Cable L= 1030
Cakle 21 » 7355

Fig, 7: Lifting the alrcraft

2. Trestling

Fig. 8% Trestling the aircraft

The aircraft is to be trestled only on the frestle
points provided on the undersides of the right and
left wing panels behind the undercarriage pivot
points, The rear fuselage is placed in a sling,
lifted, and after placement of the lifting rod onto
t he rear fuselage trestle (W8-190,00-102), is re-
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 tail unit, is trest-
led; when the tail unit is removed, this weight
must be increased to 175 kg (386 Ib),

If & rear fuselage trest!le (WB-190,00-102) is not
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available, a makeshift arrangement is possible. In
this, the rear fuse lage is supported by a suffi-
ciently 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 placed 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 fracturel,

Fig. 9: Towing with a towing vehicle

Fig. 10%: Towing forward with a ftowing crew

90 RE O%)

Fig., 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
tailwhee | is used to steer the aircraft, Avoid
backing up the aircraft during ftowing.

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

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

Before towing, first ensure that the tailwheel l|ock-
ing unift is disengaged,

E. Anchoring and covering

i dhee | chooks g Pltat tuoe cover
= ;nner:arr[age uwchuriﬂg [ lnes ? Elevator guslt locks
4 mear fuselage anchoring |lnes 8 Afleran gust locks

4 bround anchors
b Propeller nub cower

Y Hudder gus! Ipcks
10 Ergine ang farware fuselsge sover
YYOGun cowers

Fig. 12: Aircraft anchored and covered

Alrcraft leff standing in the open must be anchored,
to four ground anchors, and covered, Place wheel
chocks in front of and behind each mainwheel. The
control surfaces locking cord is hooked onto the
left rudder pedal and connected to the control
column, The various confrol surfaces are held in
position by gust locks, For temorary parking in
calm weather conditfions, 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 rear fuselage |ifting
tube,

The aircraft rear anchoring 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 lcosened as they will con-
tract when wettened, On the other hand, in stormy
weather (high windsl, 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 canncn

harrels,
Y
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Recognizing the Fw 190A-8:

! Bulged fuselage armament panel housing Iwo
MG 131 13mm machine guns (olso on A=T)
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o1 Fuselage

Description

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

The fuselage is divided into a forward sectfion (1,1)
and & rear section (1,21,

The fuse lage forward section comprises the wind-
screen framework (1,3), the engine bearer assembly
(1,4), and the fuel tank cover panel (1,5],
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! Forward section 3 Windscreen f{ramework
2 Amar section 4 Englne bearer assembly
2 Fuel fank cover panel

Fig. 1*¥: Fuselage

A. Forward fuselage

' Flrewsl| £ Rear spar aoftachment polint
2 Bulkhead H & Cockplt
3 Englne besrer sssembly aftechment palnls 7 Fuel tenk comparimen|

4 Wing forward aper attachment polnt g8 Seal mounting frome

Fig. 2: Forward fuselage

Fig. 33 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 he attachment points for both the engi ne 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 Includes
integral seat adjustment channels,

5 Fabrlc panel

& Tall ynilt attachment [rame
7 Equipment scceas panel

B Reer fuselage I1f1|ng Tube

1 Lower shell

2 Left shell

L Rignt shell

d Upper decklng

Fig. 4*: Rear fuselage
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B. Rear fuselage

The rear fuselage (Fig. 4) consists of a lower shell
(4,1}, left and right shells (4,2 and 4,3), an upper
dacking (4,4), as well as a fabric panel (4,5), and
a rear frame containing mounting poinfts for the tail
unit (4,6),

The shells are composed of frame segments, longerons
and outer skin panels, The lower frame shell seg-
ments are so consfructed as to also serve as plat-
forms for the Oxygen bottles, transformers, etc.;
while the side shell frame segments carry the W/ T
platform supports, The equipment access panel (4,7)
fs located in the left shel l, ifs hinge being
screwed onto the shell. The panel, internally
strengthened, is held open by & 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 cof ftwo skin
panels, riveted to a U-shaped channel which acts as
a guide for the cockpit canopy centre roller,

{1 Fabric panel

2 Coble

3 Tenzlon |loew

4 Rubner collars

Fig. 5: Sealed panel

A sealed panel (Fig. 5) prevents engine exhausit
fumes from being sucked forward into the cockpit.
The cellulose acetate line sheet (5,1) is held in
place by a cable (5,2) which is stretched over the
rolled inner edge of th2 frame (Bulkhead 12), and is
secured by a tension lock (5,3), Rubber collars
(5,4), enclosing alloy bushings, permlt the passage
of control cables through the panel,

C. Windscreen unit

The windscreen unit (Fig. 6) is panelled with three
sheets of bullet resistant glass (6,1). The mounting

! Bullet resistont gless panels
2 Windscreen mountlng bracket
5 Steel frame (Turnover pyloni

Fig. 6%: Windscreen unit

braeckef (6,2) serves also as weapon, gunsight and
instrument pane |l carrier 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

1 Slotied 1ugu
2 Threoded sockels

Z 1 2 1

Fig. 7¢ Engine bearer assembly

The engine bearer assembly, ontfo which the engine
mounting ring is secured, is built up of steel
tubing and welded fittings. These fittings include
threaded sockets (7,2) f or attachment to the engine
mounting ring, and slotted lugs (7,1) for attachment
to the firewall,

E. Fuselage fittings

The pilott's seat consists of a Dural pan (8,1 )
riveted to an armoured back plate (8,21, The seaf Is
attached to the channel sections (8,3) at four
points; seat adjustment levers (B8,4) are mounted on
t he upper attachment points. To lock the seat into
posltion, |Iift the |levers; this Iinserts 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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Fuselage

Seal pan with cusnfon
Armoured bock plats
Seal gulde chennels
Seat ad justment |ever
Baggage comparitment
Cockplt entrence |adder
Ladder sxtenslon button
Feabric panel

0 oml O A B L R e

1

@ Freszt alr tube
10 Cockplt! wventliation ectuastieon rod

1"
12
12
4
L
15

Fuel tank cover plate
Instrument panel cowlling
Equipment bearer unl|}
Canopy drive unlt

Canopy jettison mechanlam
Starter crank

17 Cooling flep sclustlon gear

Fig. 8t Fuselage fittings

pilot's seat,

A retractasble entrance ladder (8,6) is positioned on
the fuselage left side, It is locked in the retract-
ed position by a spring-loaded lever In the ladder

quide rods, To lower the ladder, depress the |adder
extension button (8,7]),

Fresh alr enters the cockplt 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 a lever on Bulkhead 3; the lever
is actuated by the right foot,

For the functioning of the cooling flap actuation
rods, see Part 7,

F. Fuselage covering

The fuselage covering comprises the units listed in
Fig. 9 (see the following pagel,

Nhen the alrcraft is trestled, secure the fuselage

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

The wing-rcot armament doors
brace struts,

(9,3) are held open by

e L

] e
. .

LR

T Steel (ramework 4 HEad armour
2 Plexlglass panelling % Head armour support strut
1 follera & Canopy dr [ve sectlion

Fig. 10: Canopy
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i Canopy
Z Wing=rcot Elile!

3 Wliageragt armament déor
4 Fuselsge slide panels
5 Fuselage armamen! door

Fig. 91 Fuselage covering

1. Canopy

The canopy (Flig. 10) consists of a steel frame
(10,1) wi th Plexiglass penelling (10,2), The unit
moves on ball-bearlng 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 retainlng rod (10,5) and by ftwo
cables,

The canopy Is opened and closed by a hand crank
(11,1), driving a rack-and-pinion gear, located on
t he cockpit rignt wall, To prevent the canopy from
being mo ve d resrwards beyond the end of the drive
section (11,2), its last 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 a stud in the handle (11,3); this stud fits
Into matching holes arranged around the circumfer-

ence of the circular base plate (11,4}, To turn the
crank, keep the handle pulled ouft. The canopy can be
opened from outside by simultaneously turning and
depressing & 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 a bushed strut (11,20) to raise the
hood drive sectlion (11,2) from the pinion wheel
(11,6); and simultaneously rotates the safety pawl
(11,10) to release the firing pin (11,11],

The outer tube (11,13) of the jettiscning mechanism
|s attached to the reer of the canopy. It contains
the inner, or flring, tube (11,14) which is fitted
with three seal ing rings to maintain a tight fit,
The outer tube which serves as the canopy guide
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10 17

¥ Hand crank

2 Cangpy drlve secltlon

T Hangle

d Cleeular baaw plate

% Jettleon lever

& Plnlon wheel

7 Jettison mechanlem actuastlon rod
B Actualting lever

¢ Roteting sheft
10 Safety pawl

11 Firling pin

12 Exploslve cherge

13 Outer fube

14 [nner, flring tube

1% Rollers

18 Upper decklng chennel sectlon
17 Safely screw

18 Screw cap

19 Canopy gulde rollers

20 Buahed strul

Fig. 11: Canopy jettison mechanism

during normal opening and closing, is fitted with
two rollers (11,15) which move inside the upper
decking channel section (11,161,

If the ajrcraft 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 |ock
(12,41, exer t a force sufficient to either distort
the panzl rivet holes or the pane |l itself. The
following sequence MUST , therefore, be followed in
opening or closing the panelst

To opent

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

bl Loosen the screw lock (12,4). The hook (12,3)
will automatically spring cut of its guide,
To closes

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

b)

c)

d)

e)

1 Qulckerelesse {aslener 3 Hook
2 Togyle clip 4 Screm 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 panel has the
required tension;

Give the corner of the panel over the hook a
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 Bu lkheads 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-
i1 izer and the sliding canopy, entering the rear
upper fuselage via a frequency matching device; the
second, & fixed rod, is located beneath the left
inner wing panel,

2. First aid kit

The first aid kit is contained In a hclder on the
fuselage right sl de, Access to ft is provided by a
hinged cover secured by quick-release fasteners,

3. Oxygen bottles

The Oxygen equipment consists of three sets of
spherical steel botf les, all mounted on a rack In
the equipment bay,

4. Flare pistol

The f l are pistol is secured by a rubber sleeve
mounfed on the cockpit right side at Bulkhead 3, Its
ammunition is stored beneath the right Instrument

consoale,
V
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01 Undercarriage

. Description

A. Main undercarriage unit

1. General

' Single strut maln gear
& Underwing aperture
3 Fuselage sperture

4 Maln wheels

5 wWheel covers

6 Undercarriage falrings
T Tal lwhee|

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) and the
fuselage (1,3), The fuselage apertures are either
fully covered by hinged doors (1,5), or, when an
ETC 501 rack fs fitted, partially covered by fixed
penels, The underwing epertures are sealed by fair-
ings (1,6) attached to the undercarriage struts,

The main gear Is both retracted and extended electa
rically, A cable attached to the right undercarriage
member causes the tallwheel (1,7) to retract simul-
taneously 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 |l 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 forque stresses and
ensures proper main gear tracking.

Each main gear struft isretracted and extended
individually by &8 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 gear, the drive unit rotates the
upper radjus rod (2,7) which pulls up the lower

B Electric motor
7 Upper radius rod
B Lower radius rod
4 Scissors unit 9@ Relreclion locking hooks
» Hataling drive unil 13 Sealea alr-uck
11 Tal lwhee! refraction cable

1 EC-oleg shock strul
2 Moin strut mounting assembly
3 Axle housing

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

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

The main gear members are secured in the retracted
pesition by powerful locking hooks (2,9),

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

The tajlwheel 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 mechanism conslists of two
l[ocking units (3,1), spurs on each shock strut
(3,2), and a DUZ.f [exible cable (3,3),

The operation of the up=lock system is described
below,
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2 DUZ-flexible cable with handle
2 Spur 4 Shackle

' Locking unit

Fig, 31 Locklng mechanism

4. Operation

Undercarriage operation is controlled by push
buttons located on the cockpit left instrument
console (4,1), The undercarriage retraction button
is secured against accldental activation by a safety
cover (4,21,

Undercarriage retraction

After attalning the required minimum altitude,
retract the undercarriage by flipping up the red
safety cover over the 'Ein' button and 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 lock-
ing unit hooks which are then forced up and locked
in place; securing th e undercarriage and simul tan-
eous |y switching off the electrical moters, This
position Is indicated by the illumination of the
red llghts on the undercarriage Indlicator unit,

In addition to the electrical monitoring of the gear
position there is also mechanical monittoring, In the
form of ean Indicator rod (5,1) for each strut, The
top of the rod Is flush with the wing upper surface
when the gear Is retracted.

Undercarriage extenslon

To lower the wundercarriage, depress the TAus!

1 Left inafrument consalse
2 Sofely cover

T U sxtansion butfon
4 U/se position lights

|

Fig. 41 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, & microswitch on each upper radius rod
automatically switches off the drive motors . This
position Is shown by the {llumination 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, While 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 Hadius struts

= Spaled alr=jack

% Rotating drive unil
T Elegiric motor

T [nnicafter roag
? Ratating d9r lve auler cover
% Hushed sphericel bearing

Fig, 5 Indicator rod mechanism



03 Undercarriage

drive outer cover (5,2), and is led through the wing
upper skin by a bushed spherlcal bearing (5,3),

Emergency undercarriage extension

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

5. Main tires

The | -craft main tires measure 700 x 175 mm with
“0u mm diameter brakes,

6. Braking system

i Brake pumps
4 ECerudder pedals

1 Brake shoes
? Brake lines

Fig. 6: Braking mechanism

The braking system consists of a hydraulically
actuated brake shoe (6,1) on each main wheel , brake
Iines (6,2), and a hydraulic pump (6,3) attached fo
each EC-rudder pedal (6,4),

The wheels can be braked individually, The brakes
ar e energized by toe pressure on the rudder pedals;

caus ing hydraulic 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 brakes operate on the Duo-
Servo-Principle,

7. Undercarriage fairings & wheel doors

=7
1 Main gear feailrings /Iijr
2 #wheel doors !

% kngine |ower support unli Vi

4 Whee| door hinge T

L wheel daor lower strutl /’

6 Adjusting lockenut L

7 #heel door upper strut A e

B Taeliwhee!| pulley p.l'"‘-_-h_:'ll k

8 Strut spring !"_'i )
10 Plate

11 whael door up=lock : %-'
12 Emergency extension handle - £ %_ + Y
13 Tallwhee| retraction cable Lo =i

Fig. 7: Wheel door actuation unit

The apertures in the undersides of the wing and
fuselage are fully sealed, upon undercarriage
retraction, by two-plece fairings (7,1 and Fig. 8]
fixed to the shock struts, and by hinged wheel doors
(7,2) (fixed fairings are substituted for t he 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 undercarriage 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 h e mainwheel presses up against a plate (7,10) on
t he underside of the upper strut (7,7) forcing the
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T Attachmen? acrews

2 Lower fairing gulde channel
5 Trlangular falring plate

4 Lower felring

5 Attachasnt boltis

& Upper falring gulde channel
7 voper falring

8 Mounting holes

9 Gulde roller

Fig. 8: Right undercaerriage fairings
(Inner)

Cantra line

Fig, 9: Wheel door positions during retraction

Fig. Ba: Wheel doors

the wheel door to close, The door Is locked up by &
spring-loaded catch (7,11) which engages the main
gear lower falring (8,4) (See also Fig. 91.

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

When an ETC 501 undercarrliage rack Is fitted, the
whee| door s are replaced bywhee | fairing plates
(wheel door struts are also removed], To decrease
the uncovered area over the wheels caused by the Fig. 10t Undercarriage (left) retracted
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removal of t he wheel doors, t he main gear falrings
(7,1) are lengthened by screwing an extension plece
onto the bottom of the lower fairing (8,4),

B. Tailwheel

1. General

7 Clagonal spar

B Locking unit

9 Extenslon locking &rm
10 Shock sirut gulde

11 Retreclion cable
12 Extension spring
13 Febrle cufd

1 Tallwheel shock struf

? Roller unl! and down-lock
3 Tallwheel mounting srm

4 Forked wheel housing

% Tal iwheel

& Drag yoke

Fig. 11: Tailwheel extended

The tailwheel Is retracted simultaneously with the
maln gear by a tallwheel retraction cable attached
to the right undercarriage leg which raises it into
the vertical stabilizer and holds it there,

The tallwheel can be rotated through 360° and has a
centering lock,

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

<

s
P, -

; 1o

pd 12

9

4 6

L8

———3= 10 raise elevator

1 Elevator contrel rogs 7 Locklng bolta

2 Bellacrank 8 Spring

3 Lever ¢ Tallwheel mounting arm
4 Sel screw 10 EC-shock strul

5 Locking unit actuatlon rod 11 Ferked wheel housing

o Locking arm 12 Return spring

Fig. 121 Tailwheel locking unit

2. Tailwheel unit construction

The tailwheel unit is composed of an EC-shock strut
(11,1) topped by a combination roller unlt and down-
lock (11,2), a mounting arm (11,3), a forked housing
(11,4), and a tailwheel (11,5), A drag yoke (11,6),
attached to both the diagonal 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 (11,8) is
linked to the elevator and is activated when the
control stick is pulled fully back (see Fig. 12),
During take-off this can be used to prevent tail-
whee |l shimy and possible ground looping. When the
tailwheel is extended, t he down=lock is wedged Into
an enlarged cavity at the base of the shock strut
guide {13,10), 1t is held ther e by the heavy duty
spring (13,12) to which It is attached,

During wundercarriage retraction, the retraction
cable [11,11) pulls the rear end of the down-lock
out of the guide cavityw--against the force of the
spring (11,12)——and up the guide (11,10],

When reftracted, the tajlwhee | 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 sirut
2 Roller unlf?t and down-lock
3 #ountlng arm

4 Forked wheel houslng
% Tallwneel

& Drag yoke

7 Dlagonal spar

8 Tal lwheal lock

9 Locklng arm
10 Shock strut gulde
11 Retractlon caple

12 Extension apring
13 Fabrle culd

Fig. 13t Tal lwheel retracted

3. Emergency tail skid

When It Is retracted, approximately one half of the

tallwheel remains exposed and so can serve as an
emergency tail skid,

C. Monitoring unit

The electrical monftoring unit shows the pilot the

posltion of the main gear, Tallwheel position is not
monl tored,

microswltches on the maln gear radius rods and In

the locking unit Indlcate, through red or green
| ights, the maln undercarriage position,

1 Retractlon cable

5 Pulley
2 Attuation struts

T Gulde tube

3 Pul ley 8 Bulkhead bushing
4 Pul ley & Pulley
5 Englne besrer assembly 10 Pul ley

11 Tallwheel roller unit and down-lock

Fig. 14: Tailwheel retraction system

D. Additional undercarriage details
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o a o

||||||||

111111

o
o
%10 © 9

B 4
1 Kut 55Slit pln Dolt
2 Dud=flexiple caple & wanunl relesse lever
% Holder 7 Plug connect [on
4 Locklng unit B Holl

9 hut on eccentric bushing

Fig. 15: Locking unit
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Undercarriage

1)

2)

3)

1 Brake |ine 5 Bolt
2 Brake cover plate 6 Retaining ring
3 Cotter pln T Axle

4 Crown nut B Axle |lange

Fig. 16t Main gear lower strut

—— — = —— ————m = —_

%? )
7, \E
/
), ~
¢ i
E -
§ =
D
3
2
6
3
7
1 Shock strut 4 Trlangular fairing plate

2 Sclasors unlt
3 Lower falring

5 Gulde channel attachmen! polnt
& Lower falring attachment oulrlggers
7 Attachment bolts

Fig. 178 Lower fairing attachment

Il. Inspection

Ensure the main gear and talliwheel tire pressures
are as shown in the following table:

Take-of f welght Mainwheels Taf Iwheel
up to kg Llbs) atu psi atu psi
4300 8500 5,00 73,7 4,75 70,0
4600 10170 5 PR 77.3 5,00 73,7
4900 10830 5,50 81.0 5,00 73,7

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 fhan 8 mm
displacement is not permitted!

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

Check the maln gear shock struts for loss of oll.
i1f so, add Spindle oll-Green In accordance wifth
the appropriate Instructions., The pressure within

the unloaded shock struts must bes

Main gear 25 atu (365 psl)
Tail strut 31 atu (455 psl)

Check for a secure fit of the shock strut leather
sleeves as they protect the sliding surfaces of
the struts from sand, dirt and dust,

4) Carry out a daily check of the sealed alr- jack

pressure, Specified: 95 atu (1400 psil.

V
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o1 Control unit assembly

Description

A. Generadal

The control unit assembly consists of the horizontal
stablltzer and elevators (1,1), the vertical stabi-
|izer and rudder (1,2), the ellerons (1,3), and the
landing flaps (1,4), The control surfaces have no
servo trims, only ground adjustable tabs, The hori-
zontal stabilizer cen, however, be electrically
ad justed, in flight, for changes of trim,

All control surfeces have mass balancing, and are,
except for their leading edges, fabric covered,

! Elevator unli
2 Rudder unl?t

3 Allerons
4 Landing flaps

Fig. 1#*1 Control unit assembly

See Part 4 concerning actuation of the control
surfaces and the landing flaps,

B. Elevator unit

The elevator unit has a symmetrical airfoil, has
rounded ends, and is of traplzoidal shape. Its
|lead ing edge is on the fuselage longitfudinal axis
while its rotational axis is positioned 11,5 mm
(0,45 in) above if, It consists of a one-piece
horizontal stablilizer (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 Ilower shell, riveted

1 Harlzontal ateb||]zer 1 Trilm tab
2 Elevator hall 4 Stablllizger fafring pane]
L Cover plate

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 ad justment, Vertlcal stresses are passed
through the drive spindle to the vertical stabilizer
(see Fig. 7).,

Sidewards movement of the stabilizer Is prevented by
a triangular stress frame (7,3) which is connected
th the leading edge | owe r attachment point and to
the tail unlt forward bulkhead.

1. Horizontal stabilizer

The horizontal stabilizer is actuated by a spring-

! Horlzontal stabillzer

2 Leading edges 3 Tlps

Fig. 32 Horizontal stabilizer



Control unlt assembly

02

loaded switch located on the cockpit left instrument
console, and can be moved between +4® and .19 |[see
Part 9A under I11I,, 6. "Horizontal stabillizer -
-Incidence indicator® and Part 4 'Flight Controls']),

2. Elevator

The elevator comprises two Iinterchangeable half
units, each of which is attached to the stabilizer
by three pivot beerings (4,1), The elevator halves
ar e jolned at thelr 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
panels, a spar ( to which the leading edge is rivet-
ed), and attached ribs, It Is fabric covered,

The elevator is both aerodynamically and mass bal -

ancedj; in addition, it has ground adjustable trim
tabs (4,4),

T Balance horn
4 Trim rab

' Plva! bearings
2 Connecting flange

Fig, 4t 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 vertical stabilizer and tail unlt comprise a
single unit which screws onto the fuselage rear
section (attachment bulkhead) (5,3), The vertical
stabilizer consists primarily 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 ed ge (6,13), and & rounded fip
(6,11),

The diagonal spar (6,5) carries the forged fittings
for the tailwheel drag yoke (6,17), the horizontal
stabillzer (6,16), and the tailwheel retraction
cable pulleys (6,14), In addition, the tailwheel
shock strut guide (6,15) is attached to it, Within
the vertical statilizer are alsoc positioned: the

1 Vertical stablilizer

2 udder

1 Tall ynit attechment frome

4 Inapectlon door
% Cover plate

6 Horlrontal stabillzer inclaence
Irensmissalon unlt

7 Elecirical leads for tail Iight end
sfecllifzer trim motor

B Antenna attechment harn

Fig. 5t Rudder unit

]I_\.

1 Upper paonel, left
2 Lower penel, lefl
1 Upper panel, right
4 Lower penel, rlght
% Dlagonal sper

& Rlp 8

T Rip @

BAln 10
g 2le 11
10 ®ip 12
11 Jgunded tlio

1?7 Tlp spar

13 Leading eage

14 Aetractlon cable pul ley

15 Retraction cable gulde Tube

16 Horlzontal stablllzer rear mounting polnt
17 Taliwheel drag yoke sflachment! brachkel
1B Rudder top attechment §rome

19 Rudder mlddle attachment frame

20 Rudder bolfom altachment irame

2% Inspection door

22 Fabrle culf

Fig. 6% Vertical stabilizer construction
(left panels removed)
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elevator differential bellcrank (7,12), the horizon-
tal stabillzer trim motor (7,10), the tallwheel
unit, and the three rudder afttachment fittings
(6, 18-20), A large inspection door (6,21) In fthe
left upper penel permits servicing of the tailwheel
unit.

The horizontal stabllizer passes through the tail
unit, To protect the Inside of the tail against
dirt, a fabrlc cuff (6,22) Is fastened to Rib 11
(6,9), and secured to the tallwheel shock strut by
an elastlc band, The tallwheel extension spring
passes through the cuffj this spring attaches to the
tailwheel down-lock and to a fltting on Rib 12
(6,10}, At its forward end, the fabric cuff Is
secured by snap fasteners,

% Lower plvol! bearing

6 Attechmen! bolts for rudder actuation lever
7 Electrlcel lead for tall llght

8 Tall Ilgnt

1 Balsnce hprn

2 Trim ran

3 Upper plvol bearing
d Centre plvol bearlng

Flg. 8%: Rudder

three plvot bearings (8,3-5), and is positioned by
an actuation lever bolted to the centre attachment

point (see also Fig. 6).

D. Ailerons

17 Elevator alfferentlal pellcrank
1% Control cables

1 Tall unlt attechment frome

2 mounting lug

3 Trisngular siress frams

4 Linkage rod

% Stabli1zer Incldence relay unlt

6 Horlgzontal stapllizer

T Elavator

B Elgvator asctuatlon lever

¢ Horlzontel stanlilzer atiochment
fltting

10 Horlzonte! stablllizer trim motor

11 Orive splndie

14.15 Rudder aftachment! fltilngs

16 Tallwheel shock strut

17 Shock strut gulde

18 Extenslon spring

19 Drag yoke mouniing brackel

20 Drag yoke

21 Tallwhee! locking Ilnkage

27 Fabrlc cuff

2% Electrical leads for slebli]zer
Incldence Indlcatlon

Fig. 7t Tall unit/vertical stabllizer components

2. Rudder

The rudder is constructed, in a manner simllar fo
the elevators, of the followling components:t 2 frame
panels, 1 spar, and 7 ribs--it Is fabric covered, It
has aerodynamic horn balancing (8,1), mass balancing
and & ground adjustable trim tab (8,2},

The rudder ls attached to the vertical stabilizer by

2 Centre attachment polnt
% OQuter atteachmen! polnt

1 Inner attachment polnt with fltting
for control rod
4 Trim teb

Fig. 91 Alleron
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Aileron actuation rod

Fig. 9a: Aileron skematic

The ajlerons are constructed in the same manner as
the other control surfaces ; with mass balancing,
trim tabs and fabric covering (Fig. 9 and 9a),

E. Landing flaps

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

y _:ﬁjﬁygi;hfﬁi'!gi - 3
- ; "I'I'I'ln':'-l:l'ﬁf_i"u::}_:;-‘_ 3 --'1_.:.‘_ = o
g, TR <ol o)
4 LR T e
gy 2 A L5 * P
'-'.!"I:'"T““""- . — i
5 - :'h"'"'h':ﬁ - i T i T
5 llhllll'!.l-h‘“"-ll - " .o = e --l"|I
. -I.“:'.l le.w e
: --'u..1'|'l‘l,':"1.el
f g
4
1 Spar 3 Lower frame panel

2 Upper frame panel 4 Wing sttachment f1ttings
S Flap posltlon scale

Fig. 10t Landing flap

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

The flaps can be set to three positionst flight,
take-off, and landing. Retraction and extension are
controlled by push=buttons on the left Instrument
console. The flap positlon Indicator lights are
contained in t he undercarriage/landing flap Indica-
tor unit,

e
i~

,/.JE’EJ

. s
o9 [y,
s g

1 Flap centre attachment [lttlng
2 Landlng flsp

% Seml-clreuler graduated scale
4 Wing coverlng

5 Viewlng hole

& Wing/flep attachment point
7 Actuation rod

8 Groundlng wlre

Fig. 11: Landing flap mechanical position
indicator

They also have mechanical position indication; this
consists of a graduated semi-circular scale (11,3)
mounfed on the flap actuating arm (11,1). There Is a
circular hole (11,5) In the upper skin of both wing
halves fto permit viewing of thls 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,

/ I
3 IIII.l' = f

:r’.#._‘ ,.-' I1'::;I_._._Ir;n- D -:-IE:I

5 '|:Jll 'ﬂ'

= (&

1 Contral stick 2 Rudder peds| erm 3 Locklng cord

Fig. 12: Control surfaces locking cord
attachment
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o1 Flight controls

Description

A. General

The fllight controls conslst of the elevator, rudder,
and alleron control surfaces; and the flap and
stabillzer actuatlon mechanlsms,

The three sets of control surfaces have no Inflight
trim capability, possessing only ground adjustable
trim tabs, The stablllzer and landing flaps are
actuated electrically,

Transmlsslon of steering movements to the control
surfaces Is via a system of push-rods, DUZ.flexible
push-rods, and control cables,

The control tralin to both the rudder and elevators
contalns differentlal bellcranks which keep control
stfck, or rudder pedal, forces to a minimum near the
control surface neutral posltions., About these
neutral positions, a |l ar ge movement of the control
stlck, or rudder pedals, will result in only a small
control surface movement, This difference decreases
as control surface deflection Increases.

Note: In later production serles ailrcraft, the
dlfferential bellcrank for the prudder Is
replaced by non=differential bellcranks,

B. Elevator controls

The control stick Is In the neutral position at a
polnt 130" forward of vertical (Flg, 1), Control
stick movement is 20°30' forward, and 21°30' rear -
ward,

: 39
r-!-.-

5 {7

\ A
—

3

1 Control stick 3 Elevator ectuation lever
2 Control stick mounting base 4 Pusherod
% Alleron control torslon bar

Fig. 11 Control stick movement

Elevator deflection Is |Imlted by mechanical stops
In the control stick mounting base,

The elevator control trailn Is shown In Fig. 2.

The construction of the differentlal unit Is 1llus-
trated in Flg, 3,

1 Contral atick 6 Elevator dliferentinl unit

2 Elevetor contral torslon bar 7 Pusherod

3 Pusharod B Bell¢crank

4 Bellcrenk (Bulkheaa 8I g Pusherod

% Control cables 10 Elevaltor actusatlon lever
11 Elevator

Fige 21 Elevator controls

O
1 S5lde plate d DIlfferentlal crank
2 Lever % Aadlus rods
1 Toralon bar & Actuallon strutl
7 Control canle sttechment fl1tings

Fig. 31 Elevator differential unit
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C. Rudder controls

The rudder control ftrain is as shown In Fig, 4.

The position of the rudder pedals can be adjusted to
suit the 1iIndividual pilot, by rotation of the
ad justment grips (4,8) fo vary the length of the
ad justable push-rods (4,3), The adjustment forward
and aft s 55 mm, for a total of 11O mm (4,3 inl,
These grips are within the reach of the seated pilot
and can be moved simul faneously.

Rudder deflection is limited by stops within the
differential unit,

1 EC—pedal unlt 5 Rudder dlfferentlal unlt
2 Rudder pedal arm & Control cables
3 Adjustable pusherod 7 Rudder

4 DUZ=flexlble rods B Ad justeble grip

Fig, 4t Rudder controls

D. Aileron controls

e ""-\.\_\_ e
| ..____---. HH . e 1
T - - =
m Il"j..______‘- -'""'\-\.\_. e I.— o : . | :IF-/
_/\J B=any oty W
;f;
!
1 Afleron 4 Pysh=rad
2 Control stick 5 Bellerenk
% Ableron contral torslion bar & Al leron control arm
7 Bel lerank

Fig. 5: Aileron controls

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

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

Al leron deflection is limited by mechanical stops in
the control stick mounting base,

E. Flap and stabilizer controls

1. Landing flap controls

T Servicling panels
B Flep posltion scale
2 Ylewing hole In wing upper skin

1 Electric motor

2 Worm gear housing
3 Drive spindle

4 Forged snchor fitting 10 Wing lower skin

11 Centre-rib 6L
12 Centre-rlb 4L

% Landling Flap
& Ad jusleole push=rod

Fig. 6% Landing flap system

The flaps are positioned electrically, the drive
motor push-rod being attached to the flap central
attachment fitting. The two motors are synchrenfzed
to ensure equal flep movement,

Each flap drive system consists of an electric motor
(6,1), & worm gear housling (6,2], and adrive
spindle (6,3); all contained within a single unit
which Is attached to the wing by a pivoting forged
anchor fitting (6,4). An adjustable push-rod (6,6)
connects the motor to the flep (6,5), The anchor
fitting and eadjustable push-rod are accessible

through servicing panels (6,7) in the wing lower
skin (6,10),

The flap actuatlion buftons are located on the left
instrument console (7,1}, An Individual push-button
is provided for each of the three flap postitions
(Out, Take-0off, In), The flap drive motors are
actuated when one of these buttons is depressed;
they ar e automaftically switched off when the desig-
nated flap position is reached. A push-button will
remain down until another flap selection is made, at
which time it will pop back up.
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Flap position s indicated electrically by the
middle two bulbs (7,5) in the 6-bulb indicator unit
(7,6). The bulb colours aret red-'In' and green-
"Out?; there isnoelectrical monitoring of the
'"Take-of f' setting,

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

1 Left instrumend console 2 FPosihon ndicator lights

2 Push-button for 'Cut’ 6 B-bulb indicator unit

3 Push-button for "Take-off 7 Stobilizer incidence mdicatar
4 Push-bulten for 'In 8 Stabilizar trim switch

Fige 7¢: Flap and stabilizer contreols

2. Horizontal stabilizer adjustment

The stabilizer incidence can be altered 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 spindle (8,3),

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

The stabilizer can be rofated through 59 from +4°
relative to the fuselage longlitudinal axis, to =19,
The normal position, as indicated on the tall unit
(Fig. 9) and on the stabilizer trim indicator (7,7},
is labelled '0', The '0O' mark s actually +2°
relative to the fuse lage thrust line. The limit
positions are indicated on the tall unit by red
stripes and + (plus) end - (minusl 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 from its
spring-loaded 'Off" position, As the stabillzer
reaches its upper or lower limits of movement, the
drive motor (s swiftched off by the stabilizer
incidence relay unit (8,7), The stabillzer incidence
is monitored by an indicator (7,7) on the left
instrument console, For further detalls see Part 9A
'General Equipment?,

1 Electric motor 4 Vertlcal alnbilleer
2 Horm-gear housing S Leadlng edge upper attachment point
3 orive spindle & Horfrontal ztabf|l|zer

T Stanflizer Incldence relay unlt

Fig. 8t Stabillzer trim unit
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Fig. 91 Stabilizer markings on tail unit
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Description

1 waln spar

2 Rear spar

3 Wing tip

4 Leading edge Innz2r section

5 Leadlng edge midele sectian
1 Englne lower sugport unll

& Leadlng edge duter sectlon
7 Lower shell

8 uUpper shell

9 Wlng forward mount ing point
0 Wing rear mountlng point

Fig. 1t Wing unit (wheel cover panels removed)

The wing is of one-piece construction, The main spar
(1,1) Jjoins the right and left wing pane |ls; while
the rear spar (1,2) is divided by the fuselage.

The wing is of all-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 panels 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)., 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 spar sre 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 he 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 are
each attached by a single bolt (1,10) to either side
of Bulkhead 4. Streamlined fairings cover the main
spar attachment points.

The engine lower support unif (1,11) is attached 1o
the wing centre section, Positioned on this unit are
two hinge mounts, to 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,

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

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

1 Wheel cover panels
? ¥Main spar

% Englne lower support unil
4 Leading edge Inner sectlon
% Rear spar

Fig, 2: Wheel cover panels
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01 Powerp |l ant

Description

1. General

The aircraft powerplant is a BW 801D,

The BMW 801D is an aircooled, 14-cylinder, fuel
injectlon engine with two-stage supercharger,
reduction gearing and engine cooling fan.

The engine operates on the four-stroke combustion
principle with fuel (injected directly Into the
cylinders, and has, for supercharging, 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=fiming
ad justment, and the supercharger switchover confrol;
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 fltted to circulate the system's hydraulic
fluid, This oil Is housed in the engine mounting
rfng-

The powerp lant is outfitted with a primer fuel
injection system, This system sprays primer fuel
into the boost lines of all 14 cylinders, See Part 7
'Engine operation and fuel supply system' for more
information about the system.

A number of flghter - bombers equipped with the
BMN B01D sare outfitted with a C-3 (96« octane)
supp lementary 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 fuel supply system',

A newer method of Increasing the emergency speed of
the fighter has been to insert a pllot operated stop
cock In the pressure line of t he boost regulator,
The result is that, at 2700 rpm, the boost pressure,
at low setting can be increased to about 1,58 at s
(22,4 psi), and at high setting, to about 1,64 ata
(23,3 psi). When this system Is Incorporated, C.3

supplementary fuel injection is no longer necessary
and Is, therefore, omitted,

2. Starter system

4 Torzlan bar
2 Gear box 5 Inertlal storter

1 Terslon tube

3 Drive chain 6 Englne mounting ring

Fig. 23 Starter installation

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

The electrical 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 arter crank on the
torston tube (2,1) is ultimately transmitted to the
starter (2,5) In the sequence shown In Fig, 2,

When the starter Is energlzed manually, the sterter
brushes are disengaged by a handle which Is
posifioned on the lower left side of t he auxiliary
instrument panel.
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3. Ignition system

The engine Ignition current is supplied by a Bosch
twin-magneto which is mounted on the engine nose
casing.

The two Ignition clrcults are electrically Isolated
from one snother; 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 regqulated by the control unit,

4. Supercharger air intake

Fig. 4t Exhaust system arrangement

(the numbers Indicate the cylinder numbers
to which the exhaust pipes belong)

Intake alr Is delivered, by the cooling fan located
at the front of the engine, through two shal low
ducts (6,1) (positioned on either side of the
cowling) to two air intakes, Dust filters, which
prevent the entry of forelgn 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 installation of this
type of duct will result in improved performance
above the rated altifude of the engine through
increased dynamic air pressure, Beneath that
altitude, engl ne 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,

Flve pipes belong to the bottom group. Those of
Cylinders 9 and 10 are welded together to form a
common unit, The three pipes from Cylinders 5, 7, 9
and 10 are jolned together, The Cylinder 6 pipe is
welded to that of Cylinder 53 the Cylinder 8 plipe 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
great as the distance between the pipe outboard
edges and the cowling skin.

6. Powerplant truss

The powerp lant fruss, which supports the engine
mounting rling, consists of the engine bearer
assembly and the engine lower support unit,

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

The engine lower support unit consists of the engine
|ower support strut (5,61, the MG 131 casing chute
attachment strut (5,71, and the wheel door aftach-
ment and support struts (5,8)., The unit is fixed, at
its rear end to the lower edge of the main spar, and
at its forward end to the englne mounting ring. The
support strut (5,6) is adjustable in length,

The engine Is attached to the mounting ring by ten
bolts which pass through the ring and screw Into
rubber shock mounts fixed to the rear of the engine,



Powerp lant

“ Maln spar mounl

6 Engine lower suppor! sirut

7 #b 131 caslng chule allachmen! sirut

g8 #neel goor atfachment and suppor! sfrufs

1 Englne pearer assembly
2 Englne mounting ring

% Upper attochment polnt
4 Lower attachment point

Fig. 5t Powerplant truss

7. Engine cowling

The engine cowling consists of three interconnected
components : the forward section which Includes the
armoured rings protecting the oll coocler and oil
tank (see Part BD 'Special fittings'), the centre
section, and the powerp lant rear fairings which
enclose the engine accessories area and form the
transition to the fuselage (see Flg. 9,4 and 5 in
Part 1 'Fuselage'),

The cowling centre sectlon comprises two side panels
(6,1) which serve as alr Intake ducts, two side
shells (6,3), and an upper panel (6,4), The side and
lower shells are at tached to the slde panels by
hinges, The upper shell iIs fixed, at the rear to a
mounting bracket (7,5) atop the engine, and at the
front to the cowllng forward section, The two side
shel | s 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 Flg, 8).

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

Onto the inner side of the upper panel are buiilt the
followingt In the centre, a tube for cockplt venti-
lation; end, on elther side, cooling plpes for the
fuselage weapons ammunition boxes,

The hinge pins which connect the side panels to the
sfde and lower shells, also fix them to brackets
(7,1) on elther side of the engine. At their forward
ends , all components of the cowling centre section
|le against & rubber seal positioned along the outer
rimof the clrcular oll tank, The side shells are
also supported by semlacircular fittings (7,1)

% Lower ghells
4 Upper panel

1 Slde panels with alr Intake ducls
2 Slae shells

Fig, 6%t Cowling cenire sectlon

against which they Iie, The lower shells, secured fo

one another by toggle clips, |ie against two seml! -
clrcular fittings (7,3) which are screwed to the

bottom of the engine,

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

| ocks,

4 Upper panel attachmént Drecke!
% Support bracket on the englne mountlng ring
6 Alrtight wall with rubber sealing ring

1 53lae panel suppart
? Sige shell support
3 Lower shell support

Flg., 71 Centre cowling support and attachment points
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To avold cooling losses, the baffles of fthe forward
and rear cylinders are joined to form an 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 contain the engine cocllng
flaps (see Part 7 'Engine operatlon and fuel
system® ).

8. Airscrew

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

Flg. 8%t Englne In lifting harness

Inflight blade pitch adjustment Is normally auto -
matic (dependent on RPM), being confrolled hydrau-
lically from the control unit, The pitch can also be
ad justed manually, eg, when the automatic pitch
control falils, 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 appropriate side of
t he thumb switch on the throttle lever; this switch
has two settingss 'RPM increase' and 'RPM decrease’,
When released, the switch returns to the neutral
"Off" position.

The pltch control unit, with attached switchover
motor and RPM governor, Is bullt onfo the forward
left side of the engine, Propeller plitch Is monitor=
ed mechanically by an indicafor on the auxl liary
instrument panel right slde,

Limit swltches prevent the movement of the propeller
blades past their allowable piftch limits. Vi
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01 Englne 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 auxillary instru-
ment panel, the fuel tank selector lever (1,18], 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 throttle
friction knob (3,8), Throttle lever movement is
transmitted to the control! unit performance adjust-
ment lever as shown In Flg, 3,1-6.

Dirgchion of fiight 3

4 Detlent plate
5 Movement llmliting block
6 Throtfle push=-rod

i Thrattie lever, upper
2 Throttle lever, |lower
% Mountfling bracket

Fig., 2: Throttle diagram

The pilot adjusts the throttle lever in accordance
with the supercharger pressure indication rather
than by throttle position alone, Moving the throftle
and thereby the performance adjustment lever of a
stopped engine to the Inflight setting should be
avoided, because due fo 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 valve (3,12), The fuel
valves, Interconnected by a square ahaft (3,13}, are
positioned on a fitting on the rear of the firewall
(Bulkhead 1), The lever settings are:

®"Auf® (Open)

®\orderer behalter zu®™ (Forward tank closed)

' Throttle lever 16 Starter brushres w|thdgrawal cable
2 Throttle push-rod 17 Coollng flap ectuation crank with
% Torsion bar bening firewmall posillaon indicalor
4 Pusherod 10 Oriwe rod
% Tersion bar in frant of firewall 1% Torque converslon wnil
& Contral unl|! performance 20 Fusharod
md postmenl | ever 21 gellcrank
7 Thumt actuated propeller plich 27 Ad justahle length push-rod
contral 2% Cut-off valve contral leyer
# Throttle friction knob 24 Torslon par
9 Fuel tank selecfor |ever 25 Fuel cut-off valve
10 Torsion bar with actualion lever 26 Troplcal fllter flop actustion
11 Push-rad hend | e
12 Fuel wvalves 27 Cable
13 Fuel valve coupling shaf!t 28 Torslon par with acfuat|on [ever

14 Gresase nipple 29 Pulley
1% Englne starter brushes wliha 50 valve wlth mounting oracket
drawal putton 21 Actyation bulton wlih pusheraa

Fig. 3¢ Engine operation l(overview)

wHinterer behalter zu" [(Rear tenk closed)
nZu" (Closed)

The coolling flaps are actuated from the cockplt by a
hand crank (3,17)3 and their position Indicated on a
scaled plate. The transmlssion train is {llustrated
fn Fig. 3,17-22, The coupling collars on ‘the actua-
tion rods (3,22) serve as separaftion points; these
rods are ad justable in length, They must be adjusted
to place a prescribed tension on the cooling flaps
and thereby prevent thelr inadvertent opening In
flight,

Impor tant!
At "O"™ flap opening, the actuation rods must be
set to a tension of 40 kg (88.2 Ib); otherwise,
there Is & possibity of the flaps being

there is a possibllity of the flaps being pulled
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open by the slipstream during high speed flight,

Before opening the fuselage side panels ensure that
the flaps are opened about 109,

IThe starter brushes withdrawal button (3,15) | s
positioned on the auxlliary panel left side; a cable
(3,16) attaches it to the brush withdrawal mechanlsm
on the starter unit,

The fuel cut-off control lever (3,23) Is spring-
loaded to the "Open® position. During the fuel pump
check |t must be held in the "Closed" position, The
control lever is connected by a 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

and 4,2); and, if required, an auxiliary fuel tank
(Fig. 5) within the fuse lage fixed to the rear of
Bulkhead 8, and a jettisonable fuel tank (4,26)
beneath fhe fuselage,

Use of the additional tanks is dependent upon the
type of mission undertaken, To house the fuel
required for Increased ranges, either the drop tank
(300 Ltr/66.,2 gal) or the auxiliary tank (115 Lir/
25.3 gall), or both (415 Ltr/91.5 gal), can be fitted,
On a mlssion with both additional tanks fitted, the
drop tank is emptled 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 vertical wall and is sealed by
a screw fastened cover panel,

Both fuel tanks are fitted with electrical fuel
pumps {4, 8), The pumps starf operating as soon as

1 Farward fust task
2 Hear fuel|l tenk

¥ Fuel filler point
4 Filler |lre
botiger ! low | ine

G ventilation Ilne

7 5pill line

B Fuel pump wunil

9 Fuel line fpump to luel wvalwel
11 Fuel valwve

17 Fuel line {fusl valve ta FlITer)

12 Fuel filter

15 Fyuel lipe (011 ter to fuel pumgpl

14 Fuyel ling seperation polnts

1% Engine fuel pump

16 Fuel fine {fuel pumg to Fuel
injection pumpl

17 Fuel jnjection pumg

18 Bosch de-persior

19 Fyuel return (low |ine
lde=gerator fo fuel pumpl

20 ventllation Tlne [de-merstor lo
forward fupl tankl

21 Fuel pressure measuring |lne

27 fuel pressure gauge

23 Alr pressure line i(supercharger
to drop tank)

74 Excess pressure valve

25 Heverse pressure va|lve

26 Underfuselage drop tank

27 EF-1E fuel pump

28 Fuel llne [drop tank 1o rear
fuel tank)}
29 ETC 5
30 Spascer oBrs
31 Fue! pump spill line
32 Fuei line to cold=start mixing lever

33 Fuel feed lines connecting |ine
3 futeolf valve

N o instrument pane | bulknead

36 Fuel transfer limit awiftch

37 Rear tenk fuel pump

Fig. 431 Fuel system (general)
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the appropriate circuit breakers (1,57) on the right
instrument console are depressed, and they serve fo
support the action of the engine mounted (Maihak)
pump (4,18),

A fuel gauge (1,36), positioned on the auxiliary
instrument panel, measures the contents of each fuel
tank individually; switching to the desired tank i s
via a selector lever (1,43), The fuel gauge resads
correctly in level flight.

The forward tank is fitted with a fuel low level
device, A red warning lamp (1,41) positioned on the
right auxiliary instrument panel illuminates at
approximately 90~ 100 Ltr (20-22 gal) (Return-to-base
warningl. 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
swiftch-over warning).

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 fuselage right side, Fuel is poured
through the filler line (4,4) until it begins to
back up to the external filler connection via the
overflow line (4,5), Fuel tank ventilation is
accomplished at the appropriate filler point (venti-
latfon line (4,6)); ventilation of fhe Bosch float-
and-pendulum de-aerator (4,18) takes place through
the forward filler point. The spill ftube 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
tank fuel pump (4,8) to the engine fuel pump (4,181,

Into each fuel line is bulilt a fuel valve (4,10) and
filter (4,12), The filters are set info suitable
apertures (filter housings) on the forward side of
the firewall, This siting of the filters prevents
gas fumes from reaching the cockpit. The right
filter connects into the forward tank fuel line; the
|left one, into the rear tank fuel line, The ftwo
filter housings ar e connected by a splll line which
connects into the one from the forward filler point;
it prevents the accumulation of fuel at the bofftom
of the housings of leaky filters., The two fuel lines
are connected to one another by a line which con-
tains a cut-off valve 1(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. Fuel 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 line (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) ieads from the
supercharger to the dr op tank and contalns both an

excess pressure (4,24), and a reverse pressure
(4,251, valve. Rubber sleeves (system separation
points) connect the fuel and air lines fo the drop
fank.,

Fuel is forced from the drop tank to the rear fuel
tank by air pressure drawn from t h e supercharger,
This action is aided by t he EP=1E fuel pump which
begins to run as soon as the "Abwurfbehalter®
circuit breaker Is depressed,

When the supercharger pressure is less than that of
the surrounding alr, the EP-1E fuel pump alone feeds
the fuel to the rear tank, A fuel fransfer limit
switch (4,36), built into the rear tank fuel pump
(4,37), regulates fuel flow from the drop tank. With
the drop tank fi tted, fuel is drawn from the rear
fuel tank until its contents have fallen to 240 Lt r
(53 gal}, At that point the transfer limit swl fch
opens and permits drop tank fuel to flow into the
rear tank until the drop tenk is empty.

The drop tank contents are monitored as fol lows:
when, after the |imit switch has opened, t he rear
tank fuel contents sink below 240 Ltr, the drop fank
s empty. This does not result in the switching off
of the supercharger alr pressure,

3. Fuel system with auxiliary tank

Olds Self=sealing tank,

2 ventilatlion line
130 Spill line

11 Tank |inefpump unit
12 Fuel |Ine

13 Rear fuel tank

' Auxlllary fuel fank
2 Horlzontal straps

3 vertical strep

4 Tank housling

% Bylkhead 8

£ Fuel flller polnt 14 T=jalnt

7 Flller Vine
B Overflon llne

1% Fuel |lne (Drop tank fo rear 1ankl
16 Check wvalves
17 Filler head

Fig. 5t Rear fuselage auxiliary tank
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New: Non selfaosealing tank with drain cock and
supercharger air pressure fuel jettison.

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

The auxiltary fuel tank is fastened to a housing
(5,4) at fhe reer of Bulkhead 8 (5,5) by two straps
(5,2 & 3) and is fueled through a filler point (5,6)
on the left fuselage between Bulkheads 9 and 9a,
During fueling, the fuel flows through the fil ler
line (5,7) to the tank; when the tank Is full, the
fuel backs up the overflow line (5,8) to the filler
polnt, and from there, via a ventllation 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)
contatning the fueling, overflow and feed lines as
well as the fuel pump. The electric fuel pump starts
operating as soon as the "Kraftstoffpumpe Zusatza-
behalter Rumpf"™ circult breaker is depressed,

Fuel flows through a feed line (5,12 & 15) to the
rear tank (5,13), Connecting into this line is a
T=jolnt (5,14) with the drop ftank fuel line, A check
valve (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 fitted, prevents loss of
fuel through the unconnected feed line,

The fuel transfer |limlit switch (5,17] regulates the
flow of fuel from the auxilfary tank in the same way
as for the drop tank.

There Is no monitoring of auxillary tank contents;
the tank is empty when the rear tank fuel level
falls below 240 Litr,

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 wlth Fw 190 Modificatlon Instruction
No, 133,

This system provides, for fighters with non-derated
BMN 801D or BW BO1TU powerplants, a short=term
increase in power up to the rafted altitude of the
engine, This emergency power can be maintalned In
level or climbing flight for up to 10 minutes (Watch
the oll temperaturel), Because of potential oil and
cylinder head cool I ng problems, it Is recommended
that during a ¢limb, the system, if feasible, be
turned off, During system operation In hot summer
weather, the oil temperature will reach maximum
permissible |imlts, This system must only be
switched on In flight, at full throttle, and with
the propeller pltch control on 'Automatic'.

1 Supercharger alr |lne & Control unlt

? Boost alr bleed |lne 7 Helical antl=chaffing Tube

3 Velve wlth housing B Englne bearer mssemhly
4 Decklng o Cperating rod with button

% Fuse ond dlstributor beox 10 windscreen mounting frame

Fig. 6: Emergency power system

The increased power |s 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 alr
can be drawn off when the valve (6,3) Is opened, | s
connected into the supercharger alr llne between the
fuel mixture chamber and the boost pressure
regulator, The two nozzles, the flrst of which has
the smaller inside diameter, are so constructed,
that when the actuation valve (6,3) is opened, the
air pressure within the boos t pressure drops fo a
very low leve | ; this causes the throftle valve fo
open wide, thereby increasing the maximum cbtainable
boost pressure, at 2700 RPM, from 1,42 ata, t o
1,58 ata at the low supercharger setting, and to
1,65 ata at the high supercharger setting, The
higher boost pressure results In Increased fuel
consumption, due fto the greater quantity of fuel
injected Into the cylinders,

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

The valve |ls operated by a button (6,9) located
beneath the left slde of the main instrument panel,
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The following 1inscription is placed near this
button,

Emergency Power

Pul |
2700 RPM
L =1,58; H= 1,65
Button depressed = Valve 'Closed?

Button pulled Valve *Open?

When fthe emergency power unit is Installed, only the
following types of spark plugs can be useds

al Bosch DN 240 ET 7/1A
bl Bosch DWW 240 ET 7/1B
c) Bosch DW 250 ET 7

Spar Kk plug c¢) is to be used only if spark plugs a)
and b) are not available,

Alrcraft fitted with this unit are to be marked with
a yellow ring (50 mm outside diameter 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 |lne
8 Pressure feed lline

1 5UMPrimer pump

2 Primer fuel llne

3 Fitler polnt

4 Flller llne

& ventllation |lne

& Rear tank flller polnt
12 Superchorger alr pressure plpes

9 Flrewal!l trensltlon polntl

10 Separatlion polnt [20]1 on
englne mounting ring

11 Clrcular feed |lne harness

Filge 73 Primer fuel system

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

The system includes:
1 AP=-20 SUM-Prlmer 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 Litr (5 Qts),
The pump (7,1) is positloned at the rear of the left
instrument conscle,

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

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

E. BMW 801D lubrication system

Documentation for the TU-powerplant will fol low,
See Fig. 8.

The circular oll tank Is positloned in front of the
engine and behind the oil cooler (8,6), and is pro-
tected by an armoured ring, The tank has a scaled
contents measuring probe within the fliller cap
{B.24); the flller point is located on the left side
of the nose, Ol| consumption measurement during
flight Is not possible,

The ring shaped oil cooler ls positioned in front of
the ofl 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 ailr,

During low temperatures, the system is fllled with
warm oll forced up through Filler Point I (8,18),
The oil cooler Is filled first, whlle air Is
expelled from the system; then the tank is filled, A
line connecting the Inpuf side of the main pump and
the Tnput side of the auxiliary pump Is contained
within the oll pumping unity this line enables the
excess oll which Is dellvered by the oversized
auxiliary pump to be returned to it,

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

The engine Itself Is fllled with warm o | through a
special filler connection (8,191},

0Il Flow Clrcult

Oil is drawn from the tank by the auxillary pump and
fed past the thermostat (8,41, At an ofl temperature
below 658C [t fl ows through the warmlng chamber
(8,5) to the main pump; above 65°C it flows through
the radiator block (8,6) to the main pump. A
temperature probe (8,8) which directs the flow of
oll between the auxilliary pump and the cooler, lIs
positioned between the cocler and the main pump.

The main pump then forces the oil to the engine,
following which, three engine return pumps feed the
hot oll back to the oll tank, The oil flow circuit
then begins anew,
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To ensure acontinutng supply of oll In case of
fallure of the thermostat or of the cooler, a |l ine
connects the output side of the auxiliary pump
dlrectly to the input side of the main pump., To
guarantee a constant oll pressure of 8 atl (118 psi)

to the engine, the main pump has oversized dimen -
slons and Is fltted with a shunt line,

The engine ventilation llne (8,14) connects into the
circular oll tank.

11 Ol Filter
12 Line from oll filler te pump
1% Line [rom pump to Tank oil cooler

1 Engine mounied all pump

2 Input line (tank to pumgl

3 Culput line lpump 1o thermostal )
4 Thermostat

5 DIl warming chamber

& 0il cooler block

7T Line from cooler to temperature

B Temperalure probe
9 lnputl line lprobe to pumpl
0 Line from pump 1o oll filter and tank

13a Tenk Inlet line

13 Tank Inlet line

14 Engine ventilation |ine

15 0f1 pressure measuring |ine
probe 16 01 temperature measuring line
17 Tank ventiintion line

18 Warm ol | filler point for cooler

Between the malin pump and the engine, the oll passes
through an oll filter (8,11) positioned on the
engine mounting ring.

Cold weather starting sequence

Oll is prepared for cold weather starting by a

19 warm oll flller point for englne
20 Path of cooling elr through the

21 Oil mixing nozzle for cold
wealher starting

22 il tenk grain valve

23 Pendulum valve

24 Filler coap with confents
measuring probpe

Fig. 81 BMN 801D Lubrication system
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special mixing nozzle (8,21) which Is bullt Into the
ofl return line (8,13),

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

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

0il temperature (1,15) and pressure (1,14) are
monitored by appropriate Iinstrumenfs on the auxil-
lary Instrument panel (1,9),

The various oil lines are colour coded in accordance
with DIN L5 and are marked with flowdirectlon
arrows.

F. Aircraft tanks

1. Fuel tanks
Fuelg C3 (96 Octane)

a. Fuselage tanks

& Forwsrd tenk fl1ler head

7 Contents measuring unit with
low level sensor

4 Flller head with fuel transfier 8 Contents measzuring unlt with

1 Formara fuel Yank
2 Rmar fuel tank
% Electrlcal fuel pump

limlt awlich low level sensor

5 Fuel tenk flange flitin?ﬂ ; ? Sec?rlng straps
Ad justable bolts

Fig. 931 Maln fuel tanks

Fueling capacitys
Forward tank at least 232 Lir (51,0 gal)
Rear tank at least 292 Lir (64.5 gall,

The two self-sealing fuel tanks (9,1 & 2) are
positioned within the 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 limit
swltch), and a contents measuring unit (9,7 & 8]
with attached fuel low level sensor,

Attached to the filler heads of the ftwo tanks are: a
filller line (4,4}, and an overfiow line (4,5)3 to
that of the forward tank, the de-aerator ventilation
line (4,20)3 and, to that of the rear tank, fhe
auxilliary tanks feed line (4,28),

b. Underfuselage drop tank

Fueling capacitys 300 Ltr (66,2 gall.

The drop tank Is, when carried, suspended beneath
t he fuselage from an ETC 501 rack and locked Into
position by four set screws,

The drop tank Is connected to the fuselage feed, and
alr 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 capacitys 115 Ltr (25,3 gall,
See Flg. 5.

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

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

It is selfasealing,

2. Primer fuel tank

See Fig, 7.
Fuel: Alrcraft primer fuel,
Fueling capacity: Approximately 3 Litr (5 Qtsl,

The tank (7,2) is contained within the rear fuel
tank, It is filled via an external flller point
(7451,

The tank is protected by Its location withln the
rear tank,
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3. Oil tank

Ol tank capacitys 55 Lir (12 gal).

Ol | tank contents must not be permitted to fall
below 20-25 Lir (4.4-5,5 gal),

0il type: Only Intava-Redring,

The ring shaped oifl tank (10,1) Is located within
the aircraft nose, It Is filled through a fueling
nozzle (8,24) on the alrcraft nose left side, Oil Is
drained from the tank by opening the SUM- tank drailn
valve (10,10), after attaching an oil drain tube to
I¥e

The tank ls protected against gunfire by an armoured
ring (10,8),

1 011 tank 5 Thermoataet

2 Rubber shock maunting 7 Conler srmour

3 Connecting [lnes 8 0l1 tank armour
4 0l |1nes 9 Cover

5 Cooler 10 Tank drain valve

11 Cover segment

Fig. 10: BMW 801D armoured oll cooler and tank

4. Control unit oil tank

The engine mounting ring serves as control unit of |
tank, It Is filled to the level of the filler
opening (loccated on the upper left side of the
ring).

Capacltyt 5,6 Ltr (4.9 Qts),

Cautlon!

Add oll only Ilmmedjately after running up the
engine, Reasont when the engine has been sitting
for some t I me, the control unit flills with oll
and the oll level within the mounting ring
sinks, If the tenk is then filled, when the
engine |ls started, the extra oil in the control
unit will attempt to move back to the ftank. The
resultling excess pressure in the system wil|
probably damage both the contro |l unit and the
meunting ring.

A thin temperature . resisting oll mixture Is used,
the mixing ratios for summer and winter ares

Summer mixtures

80% Redring + 20% Spindle oll green
(Shell AB 11)

or 90% Redring + 10% Hydraullc ofl 0435

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

1011 §llter 4 Line from fli1ter o pump
2 0l pump 5 Secyring clomp
3 Line from pumg to f11ter & Englne mounting ring

Fig. 11t BW 801D oil filter
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Fig. 128 Fuel tank compariment with fuel ftanks
removed and installed

Forwerd fuel jank
Rear fupl (ank
Auxl | lary tank
Orap tank
Primer fuel tank
Fuel tank fliler point
PFrimer fuel Filler point
Flller ilne
Oyarf low | [ne
vent|latlon |lne
Splll Ilne
Fuel pumg wnit
Fuel |lne ttank to fuel valvel
Fuel wvalwe
Fuel |Ine (fuel valve to Tllter!
Fliter
Fuel line (Tilter to fuel pumpl
Engine Tuel pump
Fuel line (fuel pump to injection purpl
Fuel [njecltion pump
Bozch de-asrafar
Fuel return flow valwve
(de-aeralor to fuel purpl
ventilaiion Ilne
ide-aerater lo forward fuel ftank!
Fuel pumg spill line
Fuel |ine Fo coldester! mixing lever
Fuel feed lines connecting line
Cut=uff valve
Fear tank fuel pumg
Fuel transfer limil swifch
Fuel |[ine separetion point
Fuel |ine
{suxiliary tank lo rear tankl
Air pressure |ne
lsupercharger ta arap tankl
Excess pressure walve
Check valve
EP_TE fuel pump
ETC B
Spacer bars

Auxillary tenh mounling bracket
SUN—pFimer pump

Primer fuel |lne

Circular feed line harness
Supercharger air pressure plpes
Fuel pressure mzasuring line

Fuel pressure gauge

Instrument panel bulxhesd
Windscreen washer operation lever
Fuel lina

Spray tubes &)
Wlndscreen

Bulkhead 11flrewall i

Bulkhead B

Fig. 138 Fuel system skematic 7
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Armament installation 02

l. 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 lage 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-r oot
MG 151/20Es ar e synchronized to fire through the
propeller arc; the outboard MG 151/20Es are unsyn-
chronized,

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

Cartridge casings and link-belf segments are--except
for the casings of the outboard weapons--discarded.

The fuselage weapons are harmonized to a range of
400 m (435 yds) 3 the wing mounted weapons, fto a
range of 550 m (600 vyds),

The operating system for each weapons group is fully
electrical and Includes |{ Inclusive of circuit
breakers and electrical lines):

1. SVK 2-151/131E fuse
2. EDSK-B1 gun cocking

Each operating system is
switch, round counter, and

Safety Swilch|

k

and distributor box, and
control box,

routed through the SZKK 4
control unit (1,10]),

Safety Switch || for Quiboord weopons

/ﬂ'gh'r

Braschblock control lights

'D D '::-" D [ control lights
/[l H\.—_ Rounds counfers
L R
ofo U o\o prigdy

Braschblock

&

MG 131
Fusealoge
MG 151/20€ MG 151/20E
Mmere MG I51/20E MG 151 /20E Quihagrd
Wing root
Fig. 21 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 battery can
suppor t the simultaneous cocking of a maximum o f
only four weapons, this action avoids the circui t
overload that will otherwise result, A special
instruction plafte is fitted,

Two firing buttons, A and B1, are fitted on the
KG 13B control column grip 1,11). The A-but ton
fires the fuselage and wing-root weapons; the
Bi-button fires the outboard weapons,

EDeacocking units and EA-firing units are aftached fto
each gun, The ED unit fs utilized for automatic
weapon cocking, breech-block position indication,
and rounds counting; the EA unit, for weapon firing,

B. Fuselage MG 131s

1. Weapon mounting

The 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),

I Chuyte supporl breckels

1 3L 15V/5E weapon mount
2 Carr|er bracke! 2 Cesing ejectlion chute

S Ammyunitlion box attachment bracket
10 Legking pln

1V Horlzontel adjustment screw

12 vertical adjustment screw

3 Forward support

4 Rear support

% Elactrlcal contact plate

6 Rear support mounting plns

Fige. 3t Fuselage MG mount and carrier unit



03 Armament installation

The weapon mounts (3,1) are fixed to carrier
brackets (3,2) which, in turn, are screwed to
Bulkhead 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 cast
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 vertical
and horizontal adjustment of the weapon., The Cardan
fype suspension of the forward support permits
precise alignment of the weapon,

The carrier bracket, of welded sheet steel construc-
tlon, is attached to Bulkhead 1 and the Windscreen
mounting frame, At its forward end it Includes a
cartridge casing ejection chufe (3,8}, To elther
side are screwed support brackets (3,7) for attach-
ing the feed and ejection chutes, The ammunition box
attachment bracket (3,%) is fastened beneath the
cartrldge 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) are positioned within the
fuselage in front of the main spar and Bulkhead 1 in
the area above the mainwhee | doors (4,2), At the

1 Ammunition boxes

2 Wheel doors

I bmunition bex attechment? brackels & Hinged rover

4 Gulde brackets 7 Spring-loaded balis
B Link=bell segment and certrldge cealng chute

5 Hinged belt segmenl and
cartridge caslng chute

Fig. 4t Fuselage Mc ammunition boxes

top, they are secured to attachment brackets (4,3),
on the sides by guldes (4,4), and at the bottom by
hinged chutes (4,5}, Each box has a hinged cover
(4,6), which is locked by two spring- loaded bo |l ts
(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 slipstream, To improve ammunition 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 fan.

Two flexible pipes (5,1} on the underside of the
centre cewling upper panel and two tubes (quick
separation polints!) (5,2) with ferminal fittings
(5,3) carry air to the ammunition boxes (5,4), To
secure them, the terminal fittings are pushed rear-
ward into the carrier brackets (5,5). The coolling
alr then clrculates through the ammunition boxes,

3 Terminal [lthing
2 Tube 4 Ammunlition boxes
5% Carrler brockels

1 Flexlble plipe

Fige 5t Fuselage MG ammunition cooling

3. Ammunition feed chutes

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

The cover (6,2), which removes to permif Insertion
of the ammunition belt, [s held in place by studs
{6,4), latches (6,3), and spring clips (6,5),

The link-belt segment discard chute (7,2) jolns onto
the cartridge casing ejection chute (7,3) which is
mounted directly 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
(757
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' Amynitlon feed chule 3 Latch
2 Cover plate 4 Studs
% Spring clips

Fig. 6t Fuselage MG ammunitlon feed chufe

o

1D/H
{

EESEScrasEEEEREE R

=
T
3 [ ]
ke a

ER BB W N R T T ST Ry [ ———

—_— —
¥
B
"
L
-
[
-

1
\

1 Ammunitlon feed chule & Ammunltlon box

2 Linkabel! segment gdlacard chule 7 Hinged dlscerd chule

3 Cariridge cesing ejectlon chute B Hinge pln with aplrel spring

4 weapon carrler orackel ¢ Cartridge caslng chule side plale

% Enclosed belt! segeeni and 10 Ammunitlon box attachmen! brackel
cartridge cenlng chute T St 137/%8 weopon mount

Flg., 71 Fuselage MG ammunition feed and discard chutes
(Seen from the front)

C. Wing-root MG 151/20Es

1. Weapon mounting

Two wing-root MG 151/20E cannons comprise the second
group of weepons, Each gun [Is secured In an
StL 151/2B f | xe d weapon mountp which consists of a
forward and & rear support, The forward support
(1,17) provides the recoll housing and the forward
attachment point for the weapont the rear support
{1,15), the allignment adjustment mechanism and rear
attachment polnt, Both supports are attached to the
wingj the front one to the main spar, the rear one
to a fitting between Centre ribs 1 and 3,

The cannon barrel Is housed within a blast tube
(1,18) which Is secured to the forward support and
to the wing leading edge,

Tosteady Iits barrel, the cannon s fitted with a
clamp (1,20)==8 three plece ring with set screws and
lock nuts. In the blast ftube are 3 holes through
which the set screws pass.

1 Ammwunltlion boxes 4 Lock
2 Hoar (|1ting 5 Feed chule
3 Hinged door 5 Dlscard chule

Fig. 8t Wing-root cennon |ayout

2. Ammunition stowage

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

Each ammunition box (8,1) (s hooked onto the
fuselage centre support by Its nose fltting (8,2);
gulde fittlngs 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 [t leaves
the box,

A wedge shaped divider piece is built info each
ammunition box to improve the efficlency of the
ammuniftion feed,

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

3. Ammunition feed chutes

To permit direct feeding of the ammuni tion, 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 Retalnlng slots 4 Hlnge
% 5pring=londed bolts

1 Loceting stud

Fige. 91 Left gun feed chute

The ammunition feed chute s attached to the ammuni-
tion boX by two studs (9,1) and is secured at its
cutboard end to fthe belt link and cartridge disposal
chute, The two semi-clrcular retaining slots (9,2}
rest on a shaft to which they are secured, A hinged
cover (9,3), locked by 1two spring-loaded bolts
(8,5), gives access to the chute,

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

To aid 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 inposition, the

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

1 Link=belt disposal chute
2 Cartrildge cesilng ejection chute & Cutrlgger brackels
3 Minged flop 7 Feed chute locking shall
4 Hinge B Hotches

% Spring

5 Spring-loaded bolts

Fig. 10t Left MG link and cartridge disposal chute

D. Outboard MG 151/20Es

1. Weapon mounting

1 Bnrrél release laver
2 Loecklng pln
3 Grease nipple

4 Demping cylinder
% Spring cyllnder
6 At tachment flange

Fig. 11: Outboard cannon forward support

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

The forward support |Is attached to a bracket which
fs, In turn, secured to the wing lower shell between
Centre ribs 7 and 8,

To reduce the weapon f i ring shock, a recoil unit
(11,4 & 5) Is fitted within the forward support,

The rear , adjustable, mount is fixed to a mounting
bracket which is, In turn, secured to Centre rib 7,
The weapon can be ad justed fo %£1°® vertically and
horlzentally, and can be removed wilthout affecting
its adjustment,

2. Ammunition stowage

| Rollers 3 Feed chute and hlinged cover retalning clips
Z Hinged cover 4 Forwara attachment <laws
S warm alr Inlet nole

Fig. 12: Outboard gun ammunition box

The ammunitfon boxes (1,24}, each of which can hold
up to 125 cartridges In a Type 151 ammunition belt,
are mounted parallel to, and outboard of, thelr
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, leftf hand feed,

The front end of the ammunition box Is secured to
the forward rim of the gun bay apertfure by a spring-
loaded bolt assembly which grips the two suspension
claws (12,4), At the back it is secured by a spring-
loaded bolt which slides through a fitting at the
lower rear edge of the ammunition box, The bolt
assembly is retained wi thin a hinged mounting arm
which Is, in turn, fixed to the rear spar,

Awooden strip Is placed in the ammunition box to
keep the belt as nearly horizontal as possible, In
additlon, there are two horizontal rollers to aid
ammunition feeding, At the top is a hinged cover
(12,2) 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 ammunition
warming enters through an opening (12,5) in the
front of the box,

3. Ammunition feed chutes

1 Feed chule
2 Hinged flap

d Spring=lcaded studs
E Ammun [ Tien belt cateh
3 Securling hooks & winge

Fig. 132 Outboard cannon ammunifion feed chute

The ammunition belt is fed to the gun through a feed
chute (Fig, 13) and an ammunltlon lead-in section
(14,1,

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

The hinged flap, which is open at the top, has two
spring-loaded studs (13,4) which are inserted into
matching holes [n the ammunitlon lead-in section, A
catch (13,5), riveted to the bottom of the fl ap,
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 ejectlon chute (14,3), The bracket is
attached to Centre rib 7.

The casing ejection chute has & spring steel barrler
(14,4) which prevents the return of ejected casings
to the weapon, 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 metal Is fitted around the
area to prevent structural demage by the e jected
casings,

' Ammunltion léead-Iin section
2z unll mounting pracket

3 Conlng ejection chute
4 Spring steel barrier

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 e jected link
segnents 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 Revl 168 (1,9) optical
sight which Is fixed to the Windscreen mounting
frame 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 pilof. The
field 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 area between the two
units permlits precise ad justment of the reflector
sight.

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

1 Suppor! brachet 4 Nyts
2 Wounling unit % Hexagonel screws
3 Haxagonal screws & Washer

T Spherical washer

Fig. 15: Gunsight mounting assembly

F. Collimation tube

The Installation location of the colllmatlon tube Is
shown In Fig. 1-19, Its distance from the fuselage
centre~|line is 1220 mm,

The tube sighting hole in the wing leading edge I s
taped 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 panel. The colllmation tube
(16,2) is joined to the mounting bracket (16,3) by a
connector segment (16,4).and adjustment brackef, The
tube can be allgned vertically and horlzontally by
two set screws (16,6 & 7); the settings being main-
tained by locknuts (16,8).

% Ad justmen! brackef
& Vertlcal adjusimen! screw

1 Tube securlng nul
2 Colllmatlon tube
5 Bounting bracket
4 Connector segment

7 Horlzontal odjusimsnt screw
B Locknuls

Flg. 163 Collimation tube



Armament Installation 08

Il. Installation and removal

For removal, the weapons must be uncocked and C. Outboard MG 151/20Es
locked, All installation and removal work can be

carried out with the aircrafft in the tail down

position, Removal 1

1) Open weapons bay cover door,

21 Remove ammunition box,

A. Fuselnge MG ]3]5 ) Unscrew the weapon actuation cable from the
EDSK-BY distribution box,

Removal g 4) Remove bolt cover. The gun must not be cocked and

the breechblock must be in the saftied position.
1) Open the fuselage side panel s and the fuselage

armament cover, 5) To withdraw the barrel forward, depress fthe
barrel release lever:
2IWithdr aw the weapon actuation cable from the al Either from the weapons hﬂ}’ " b}.- reaching
EDSK-BY distributor box and the firing cable from forward beyond the forward mount and pressing
its socket, the lever} whereby a second person removes the
3 barrel; or,

> tz:;r:uL tlh:ft:.:r; wt:rt:E 5514';::::'1 locking: pln and b) From the wing lower surf ace through a 1D_rrm
diameter hole with a screw driver, directing

4) Pull the weapon rearward until its rear guide It toward the fuselage,

s id iRs. ) _
bushings are free of the rear mount guide pin 6) Remove the firing cable from its socket,

5) Swing the rear of the weapon upwards and withdraw

- 71 Unlock the gun from Iits forward support, For
i fromthe: Torward supports that, pull out the locking pin and rotate it left
Installations to the stop. Press the spring-loaded keys in the

guide pins and withdraw the weapon rearwards,
For Installation, the sequence is reversed,

Installations

Installation reverses fthe above procedure,

B. Wing-root MG 151/20Es

Removal 1 D. Fuselage weapons ammunition boxes

1) Open wing-root armament doors,

2} Withdraw the firing cable from the electrical When the underfuselage ETC rack Es instal!ed, the
circult terminal board, and the weapon actuation removal of these boxes is not possible directly.
cable from the EDSK-B1 distributor box, Under these clircumstences, the ETC carr i er must

first be swung down,
) Remove bolt r. "
3 m oll cove Remove the wheel fairing plates.
4) d e the barre! support clamp {(Weapon 2 . "
?ze:ﬁ:nnarTzzzer ad justed!), i P P Rotate the cartridge casing and link segment chutes

forward and withdraw the ammunition boxes downward,
5) Depress the barrel release l|ever, Rotate barrel .
1/6th turn to the left end withdraw it, Installation reverses the above procedures,

6) Release the weapon from the forward support
(Pull out locking pin and rotate 290°) and

withdraw rearwsrds, Simultaneously, depress it he o o
spring- loaded keys in the guide pins of the resr E. Wing-root weapons ammunition boxes
support.

The removal and installation of the ammunition boxes
Instalfation: presents no difficulties, Hinged doors secure the

Reverse the sequence of the above procedure, boxes against shiftlng and falling out,
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F. Outboard weapons ammunition boxes

Removalt
Open the weapons bay cover door,

The ammunition feed chute hinged flap is unlocked
and 1owered,

First release the ammunition box from the rear
suspension point, then from the forward one, Lift
the forward end of the ammunition box slightly; this
frees the forked fi tting from the spring-loaded
bolt, Slant the box downward for removal rearwerds.

Installation is reversed.

lll. Weapons testing

Before an aircraft undertakes any ocperational
missions, its weapons must be harmonized and a
functional test carried out,

1) The aircraft must be trestled and restrained,
and be pointing into the butts.

2) Mount the calibrated, rotating disk, Carry out
synchronization firing point inspection
IReference polnt is 1/3 blade width in front of
the propeller traillng edgel; also complete a
firing circuit continuity check,

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

Ensure that the beit links separate properly.
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
controt: "™manue!* position, takeoff setting
(fine pitchl,

4) To compute synchronization operating tolerances
for the MG 131s, use the following valuess
Muzzle velocity = 750 m/sec (2460 fpsi
Round advance time = 0,003 sec
Airscrew 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 veloclity = 705 m/sec (2310 fps)
Round advance time = 0,005 sec
Airscrew reduction gearing = 1,84:1
Weapon radius = 980 mm (38,6 In)

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

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

The synchronization firing pattern for aircraft
with compensating weights fitted Is verified
without the calibration disk fltted, Propeller

7

8)

9)

10)

1)

12)

13)

control ¢ 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 ifts
bench marks,

The target (Annex 1) is positioned vertically,
with its height set in relation to the collima=
tion tube,

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

The 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 appro-
priate aiming point,

The shot pattern for the MG 131s must be flired
at one time (21 rounds per gun).
Maximum spread for 100% of the hitss

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

Shot spread for the wing-root M6 151/20Es (21
rounds per gunls
Height = 70cm Width = 60cm at 100m renge
Height = 35cm Width = 30cm at 50m range

Shot spread for the outboard MG 151/20Es {21
rounds per gunli
Height = 70cm Width = B0cm at 100m range
Height = 35cm Width = 40cm at 50m range

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

Test firing can take place immedlately before
commencement of flying, so long as the aircraft
has already been completely prepared and ground
checked, and the functioning and adjusfment of
the weapons system is not affected by subse-
quent maintenance on the aircrafft,
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IV. Adjustment

A. General

The allgnment of the weapons Is as shown in Annex A,

The gunsight sighting Ilne |Is adjusted to focus on
the sighting trlangle of the target sheet, thus

placing It parallel to the alrcraft longltudinal
axls,

B. Adjustment procedure

Carry out adjustments in accordance with L.,Dv.4/7,

The target (Annex B) is positloned at 100 m (in
exceptional circumstances 50 m) distance and is
placed vertically,

Insert the collimator in the colllmation tube and
ad just the target to the appropriate height,

Fig. 17t Aircraft trestled and restrained,

synchronized weapons calibration disk
fitted

Test firing of the MG 131s is carried out using Type
Ub.,E. 13 mm high-explosive ammuni tion; of the
MG 151/20Es, using Type Ub,151 20 mm high-explosive
ammunition, without the Type E self - destroying fuse
(115 g ammunitionl).

For weapon ad justment, remember the followings:

Before commencing adjustment, loosen the set screws

on the mount rear supports, Adjustments can now be
made to these screws, The vertical and horizontal

ad justment screws of each weapon ar e easily access-
ible,

In order to adjust the gunsight, the instrument
panel cowllng must first be removed.

All connections which were loosened during this
operation must now be retightened and secured,

After completing all adjustments, remove all toocls
from the alrcraft,

1 Safety switch I

2 Safety switeh II

Breechblock control lights (MG 131s)
(normally mounted horizontally)

Rounds counters - wing-root MG 151/20Es
Rounds counters - outboard MG 151/20Es
Revi 168 gunsight

Gunsight mounting unit

("

~ Oh U &K

Fig, 181 SZKK-4
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1 MG 131 link belt segment/cartridge
casing discard chute
2 MG 131 ammunition boxes

Fig. 19

1 MG 131s

2> Ammunition cooling pipe
% StL 131/5B weapon mounts
4 Ammunition feed chutes

Fig. 20

Fuselage MG [3ls

Y Fuselage armament panel
2 Fuselage side panel

Fig. 21

1 MG 131 link belt segment/cartridge
casing disceard chute

2 Discard chute hinge

3 MG 131 ammunition box

4 Discard chute lock releaese lever

5 MG 151/20 emmunitlion box lock

Fig. 22
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Wing-root MG I51/20Es

| Ammunitlon feed chute (open)
2 MG 151/20E with breech open
3 Ammunition belt guide

4 Link belt discard chute

Filg, 23

e mgg;g:f#m

g

1 Rear mount

2 Safety screw

3 Wespon rotation dlsk

4 Horlzontal adjustment screw

5 Link belt dlscard chute

6 Cartridge casing discard chute
7 Forwerd mount locking button

Fig. 24

T MG 151/20€E
2 Weapon cocking and firing leads
% EDSK<B1 gun cocking control box

Fig. 25

1 Ammunition feed chute

2 MG 151/20E

5 Forward mount locking button
4 Manual charging handle

5 EA firing unit

Fig. 26
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Outboard MG 151/20Es

F - . ] L] #
1 Lirik belt ejsckion chule rg. 301 Installing the |oaded ammunition box

Fig, 27t Manual gun charging

1 Cartridge cesing ejection chute

: . y 1 Ammunition belt catch
2 Cariridge casing retrieval cover

Fig. 28 Fig, 313 Ammunition feed attached

Fig. 29t Closing the loaded ammunition box Fig., 32: Barrel removal (Method b)
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1 Ammunition box

2 Ammunition feed chute

I MG 151/20E

4 Link belt ejection chute

Fig. 33
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e &
—
1
0 -_HHHHEL
i 2 MG 131 hhﬂx
o fxga
8 .
MG 151/20 [Oulboord:: (Wing roat
TR y Vi
12
|
1
Max. helght above Sighting line
Projectile trojectorias Sighting line: inlaraschion pobil
first: second
1 =2 MG 13 (Fuseloge, 13 mm Spr Gr Potr.Ob.EI = 3T em 30 m 400 m
2= 2 MG 151/20 (Qutboard, 2 cm Spr.Gr Potr.Ub. 151 = B4cm 120 m 80 m
3= 2 MG 151/20 (Wing root, 2 ¢cm Spr Gr Patr.Ub. 131 = BZ ¢m 35 m 550 m
0 0o 200 300 400 500 &00 650 m
i
2378
2 I
ﬂ!ﬂ: MG 151/20 (W roat) ______=___...--'
0,3 Centrs_ling —--—% .E_;_ W—
2
2375
3
Annex A
Sqlar
ME 131
W
'rf Revi
”5& MG 151/20 M& 151/20
g
3 )
J S
fin S T =’
122 l
n A == ‘ a
oy MG 151/20
By | | 5 g
f —F-I’—Hﬁ 7520 1
2375 -t
Weaponst Al fgnment s Ammunitions

Fuselaget 2 MG 131
Wing-rootss 2 MG 151/20
Outboard: 2 MG 151/20

Harmonization 400m, Crossover: parallel
Harmonization 550m, Crossovert 600m
Harmonization 550m, Crossover: 400m

13mm Spr.Gr.Patr,Ub.El.
2cm Spr,Gr,Patr.Ub,151/20
2cm Spr,Gr,Patr.Ub,151/20

Gunfire strike table at 50m and 100m, in cm
Fuselage Wing=root Outboard
2 MG 131 2 MG 151/20 2 MG 151/20
Range
HI 51 HI 51 HI 5]
Om 95,5 13 =25 93 6,5 237,5
50m 121 13 44 85 53 208
100m 142 13 85 78 94 178

Annex B
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Revi 16B

A. General

1. General

The "Revi 168" is an optical gunsight designed for
use with aircraft fixed weapons, both synchronized
and unsynchronized,

The gunsight can be mounted in any position, It fis
fitted with a built-in dimmer rheostat, and i s
attached to the aircraft electrical system by

spring-loaded contacts,

2. Technical data

Weight . . . + « « « « + . @pprox, 0,8 kg (1,76
Size:
Height . « + « « + . . approx, 126 mm (4,96
Width . & &« &« « « « « 8pprox, 60 mm (2,36
Length ., « &« « « s &« « @8pprox, 130 mm (5,12

Bulb specification . . . .
Tinted glAss ¢ « o « o » o

Night FI1ter & v v v o v & o &

10

14
12

13
1%
75

>0
17

~18
-19

-20

21

OO M~ U &5 WK —

MR RN NN BN - = a2 i = =k -
VO~ ba W =000~ h by —

[ ] L] [ ]

Tone 71

Tinted glass retaining spring
Tinted glass plate

Reflector plate retaining spring
Reflector plate

Ob jective lenses

Light bulb housing

Dimmer rheostat

Dimmer switch

Bulb holder

Light bulb

Night filter

Filter switch

Bulb housing cover
Non-reflectlve glass cover
Sighting Image lens

Spring-loaded electrical contacts

Blade rear slght

Vertical edjustment screws
Horizontal adjustment screws
Horizontal 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

(B

in)
inl
in)

21 watt, 24 vol!
T R R ﬂDﬂCiif

(Derk green)
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The vertlically mounted engraved sighting Image
comprises an aiming cross with deflection graduation
marks, and & range circle, The angular distance bet-
ween graduations is 19, The range circle diameter is
equal to 10% of the range (le, if has a diameter of
10 yds at 100 yds range),

B. Description

1. General

The Revi 168 consists basically of the lens chamber
(2711, To this is attached the reflector plate (4),
t he movable tinted glass plate (2], and the |1 ght
bulb housing (61,

2. Optical sight

The optical sight includes the light bulb (101, the
night filter (11), the non-reflective cover glass
(14), the sighting image lens (15), the mirror (28],
the focussing lenses (5], and the reflector plafte
(4}, The reflector, and tinted glass, plates are
lightly held in pl ace by retaining springs (3) and
(1) The tinted glass plate (2) is positioned by
manually rotefing its support arms (29), The line of
sight can be adjusted ¥2,5° horizontally with ad -
Justment screw (20), and 13° vertically with ad just-
ment screw (21), These screws are reached by raising

the bulb housing cover (13), The mirrocr (28] is
positioned in a Cardan mount (26); spring tension
{25) ensures a 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 as the gunsight attach-
ment point. In addition, it houses a Silica crystal
capsule (24), which is used to absorb any moisture
entering the chamber,

3. Mechanical sight

The mechanical sight consists of a blade rear sight
(17) and @ post-type front sight (22), The front
5sight comprises the upper portion of the reflector
plate left retaining spring (3), The sight, after
loosening screws (18) and {19]), can be adjusted 13°
vertical ly and/or horizontally,

4. Lighting system

The lighting system includes the dimmer rheostat
(71, the bulb holder (9), and the l|ight bulb (10)],
The bulb draws power from the aircraft electrical
system (24 volt), via two spring-locaded contacts
(16), Its brightness is controlled by a dimmer
switeh (8), To reduce sighting image glare during
night operations, the night filter (11) cen be
rotated in front of the light bulb (10) by the fil-
ter switch (12)3 this swiftch Is reached by raising
the bulb housing cover (131,
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C. Operation

When the light bulb fs switched on, it [|luminates
the sighting image, This Image is then reflected off
the mirror, and Is so adjusted by its passage
through the objective lenses that when 1t is pro-
jected rearwards from the reflector plate, it
appears, to the sighting eye, to originate a8t Infin-
ity, and, therefore, to superimpose itself upon the
target along the line of sight.

The optical sight permits the sighting eyet

1, To shift adistance of up to approximately
50 mm (1.97 in) without altering the line of
sight; and,

2. To vary its distance from the reflector ptate
from about 200 mm (7,87 in) te ebout 450 mm
(17,72 in) without affecting 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,

Revi |6B sighting image
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. 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 /20Es in the wing-
roofts, with 250 rounds per gun,

Il. Gun

A. Fuselage MG 131s

The MG 131s are positioned within St.L 131/58 mounts
which are fixed to a light metal carrier unift, These
are, In turn, attached to Bulkhead 1 and to the
Windscreen mounting frame,

B. Wing-root MG 151/20Es

Each weapeon is positioned in an St,L 151/2 mounting
unit, The forward mount Is attached fo the main
spary and the rear mount, to 2 carrier unit between

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

Use E~type ammunition for all MG 151/20Es.

mounts

Centre ribs 1 and 3,

C. Gondola MG 151/20Es

(Equipment package R1 includes the twe gondolas)

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

I1l. 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 afrcraft for loading; then are s!id
up into the fuselage through the whee| cavities, and
are held there by the hinged belt segment and cart-
ridge casing chutes,

B. Wing-root MG 151/20Es

The ammunition is positioned within the fuselage
hehind the main spar, The 250 round boxes are |oaded
outside the aircraft and slid up into the fuselage,

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

C. Gondola MG 151/20Es

The ammunition Is carried in 125 round boxes that
|ie within the wings, paraliel fo, and above, the
weapons,

The 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 and rear ends by spring-loaded bolts (See
Fig. D).
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V. Ammunition warming

A. Fuselage MG 131s

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

B. Wing-root MG 151/20Es

Warm air radiated from the engine prevents ¢the
ammunition temperature from failing below -35°9C,

C. Gondola MG 151/20Es

Warm air, drawn from the engine exhausts, is | ed,
viapipes in the wing leading edge, fto the front of
the weapons bay,

V. Weapons sighting and alignment

(See Annexes A and B

A. Sighting

The Revi 16B gunsight is positioned behind an
armoured windscreen, 50 mm thick and set at an angle
of 259, The shallow slope of the windscreen ensures
that the reflection of the sighting image on the
windscreen surface is not visible to the pilat, The
field of view downwards is 3°,

B. Alignment

The weapons are to be adjusted to the al ignment
specified in Annex E,

C. Adjustment

For weapons ad justment, a tube is provided in the
left wing-root for positioning of 8 7,9 mm col | i~
mator., Various bench merks are provided on the air-
craft to ensure accurate levelling,

VIi. Weapons electrical system

The electrical circuitry for each weapen is routed
through the SZKK-4 switch, round counter, and
control unit,

The fuselage and wing - root weapons are switched on
by Safety Switch 1; the outboard weapons, by Safety
Switch 1T (Switch I must ealready be 'On'), The
putboard weapon s must be turned on no less than 3
seconds after the other weapons, This Interval will
ensure that the cocking of the inboard weapons has

been comp leted, As the aircraft can supporf the
simul taneous charging of & maximum of only 4 gquns,
this action avoids the current overioad that woul d
otherwise result, A special instruction plate is
fitted,

Two firing buttons, A and B1, are fitted on the
KG 13B control column grip. The A-button fires the
inbeaard weapons; the Bil.button, the outbeoard
weapons,
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Safaty Swuich | Sofety Swilch |1 {for Gondolo eeopons)

Breechblock

AN e
—— A< =

o oo 1 o\ s

MG I51I/20E MG 1%/20E MG 181/20E MG 151/20E
Wing root )

aular Inner inner oufer

Lefl gondolo Right gondala

Fig. 21 SIKK-4

Vil. Camera installation

can be tr iggered by the firing of the quns, or

Provision has been made for the installation of a
separately by a buftton on the throttle lever.

BSK 16 16mm movie camera in the wing leading ed ge,
within the propeller ar ¢ (5ee Part BE), The camera

I Ammunifion fTasd chute

| Link belt segment/cartridge casing chute i
2 Link balt segmen! chule 2. Ammunition ball
3 Weapons carrier locking handle 3 Carrier resiraining cord
4. Cannon barrels
Fig. 3t Twin gun pack In position; gondola down
ire gun p p P9 Flg. 41 Cannon pack belng lowered; gun barrels

secured In gondola
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| Ammumtion box

Fig. 5t Cannon pack fully down

Link belt segment / cariridge cosing chule

I

2. Ammunition bel!

3. Carrier frame :

4 Corrier forword mounting point

5 Caonnon barrel protective cuff (in gondola)

Flg, 63 Gun peck in position; barrels removed

. Carriar rear mounting point

2 Ammunition boxas )

3 Ammunition feed chutes with belted ammunition
4 Carrier forword mounting point

Fig. 7t Ammunition stowage area
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Annex A
s
MG 131
|
‘*? @
=
T y o

|

-10.8

| T

Weaponss

198

Alignment:

| Wing root MG 151/20

T

Gondola MG 151/20s

Ammunifion:

Fuselage: 2 MG 131 Harmonization 400m, Crossovers: parallel 13mm Spr.Gr,Ub.EI,
Wing-roots: 2 MG 151/20 Harmonization 550m, Crossover: 600m 2em Spr,Gr.Patr.uUb,151
Gondola,inner: 2 MG 151/20 Harmonization 550m, Crossover: B0Om 2cm Spr.Gr.Patr.Ub.151
Gondela,outers 2 MG 151/20 Harmonization 550m, Crossover: 900m 2cm Spr.Gr.Patr,.Ub,151
Gunfire strike table at 50m and 100m, in cm
Fuselage Wing-root Gond,,inner Gond, youter
i 2 MG 131 2 MG 151/20 2 MG 151/20 2 MG 151/20
ange
H'l- EI H‘-I 53 HJ s.'l H'f 5"'
Om 95,5 13 =Ly Q3 -1o,8 237,8 -7 274
50m 121 13 44 85 37 223 41 258
100m 142 13 85 78 78 208 83 244

Annex B



D.(Luft) T. 2190 A-8

For Official Use Only!

Fw 190 A-8

Aircraft Handbook

Part 8B

Bomb release system

(Effective July 1944)

Issued September 1944



01

Bomb release system

Description

Ky :
ii?\h.q #I
ll-“'ﬁt NG
L 3
i

\

ffdl'
il

\

.1!1;!; '!_.-:_.

YOETE 8N

J Ed-d& mompier ynil wlin
Tyee % release

LETC 501 carrler wunld

4 Fabtring

Y Suppor!

6 Instrument trougn

7 IB4 241/% tusing tatlery cox
A I5K 244/8 fusing selector bon
% Feipnae Irdicaltor wnit

10 B3 138 cormlrol stlck

1Y Somb relesne Dutton
12 Armament panel
1% Emergency relesse naraie

Fig. 1t Bomb release system skematlic

General

The Fw 190A-8 differs from earller A-series aircraft
in that its ETC 501 carrier has been moved forward
200 mm (7.9 in). This repositioning has been made
necessary by the building of an auxiliary fuel tank
Into the aircraft rear fuselage,

Simplifieations have been made to the bomb release
system within the A8 production run. These are
concerned primarily with the electrical relesse and

monftoring circuits.

A. Bomb release mechanism

To this belongt
ETC 501 11,1}
ETC 501 carrier (1,3)
Fairing (1,4)
Armament panel (1,12)

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

The armament panel |s |ocated between the auxl|lary
instrument panel and the cockpit floor,
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1. ETC 501

The ETC 501 can be loaded with bombs or disposable
carriers to a total weight of 500 kg (1102 Ibl; or
with an ER-4 adapter unit for four bombs or dispos-

able carriers, each of a maximum weight of 50 kg
(110 Ib).

A Type 500/X11 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 release),

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 metal tank is fitted,

Two cotter-pin saftied bolts, one each through the
forward and rear fittings, secure the ETC 501 to its
carrier, DOuring servicing, the carrier and ETC 501
are considered to comprise one unit,

Notes

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
falrings and swing the link-belt segment and
cartridge casing chute on the engine lower
support frame forward.

2. ETC 501 carrier unit

The carrier (Fig. 2) is of a special design to hold
the ETC 501,

The ETC 501 js secured to its cerrier by:s a forward
fitting (2,2), &and by a rear 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 fuse lage 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 & strut, The
forward, spring-loaded, bolt is fitted with an
engaging lever (2,6) and is locked by rotation of
that leverj the rear bolt is secured by a cotter
plny end, the stabilizing strut is attached by a
screw-on col lar,

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

To the undersfide of the carrier rear segment is
flxed, In an sccessible position, an E55 electric
motor which drilves the EP-1E drop tank fuel pump,

é:

1 Clig % Lower mourting plates
2 Forward Filting £ Spfing=loaded carrier release lever
3 Rear fiftlng P Stevltizing strut

b Set screms
B oael forews

4 Upper mounting plates

Fig. 231 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)

i
1 Ferwara portlen % Supercharger alr line
Z Centre portlon £ Fuel presiure |lne
T fegr portlon 7 Fuslng llne
4 Screw ook & Bomb release lebag

Fig. 3t Fairing
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It is attached to the fuselage bofttom with counter-
sunk screws, The forward and centre portions
(3,1 & 2) are joined by a 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 Z5K 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 panel and the
cockpit floor, and is connected to these by screws,

e

Armameni panel

3 Helease [noicafor (lghts
2 Bomy Vuslng selectlon box

4 Some relesae Sullton

Fig. 4: Armament panel

B. Release and monitoring circuits

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

1 ZSK 244A fusing selector box

1 SAM 77 Fw 74 indicator unift

1 bomb release button

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

The indicator unit is secured to the armament panel
by two screws, When a 250 kg or 500 kg bomb is
carried, only the right hand indicator light is
connected infto the fusing selector box circuit. When
the ER-4 adapter release units (4 ETC 50/XIII) are
lcaded the three other indicator lights are also
connected into the fusing circuit, After 2 bomb i s
released, the appropriate indicator light il lumi =
nates,

The bomb release B2-button (4,4) is located on the
KG 13B control grip.

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

C. Sighting device

The Revi 16B is used as the sighting device for the
bombing system; it is more fully discussed in
Part BA.

D. Emergency bomb release

Pull ing the emergency bomb release handle (1,13])-
-release force = 30 kg (with movement of at l|east
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 release of
the individual loads is not possible, in fact,
during emergency release the adapter (itself s
dropped; in this event, the fusing and release lead
plugs are torn out,

Note! Bombs Iloaded on the ER-4 adapter, when
released manually, fall safetied even If the ZS5K 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 wi thout the bomb
release system, the ETC 501 carrier, with integral
ETC 501, fairing and Bulkhead 4 suspenslon fittings
must be removed, In the same way, the electrical
|eads, the fuel line leads, the air pressure |ines,
and the emergency release cable to the underfuse|age
trough (1,6) are no longer necessary., A streamlined
cap to fair in the forward mounting points on the
main spar, and a plate to cover the opening for the
underfuselage trough are 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 installed, 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 lengthened,

For operations without the bomb release mechanism,
the fixed fairing plates are treded for the whee |

door units, and the |engthening segments are
unscrewed from the undercarriage lower fairings,

V



D.(Luft) T. 2190 A-8

For Official Use Only!

Fw 190 A-8

Aircraft Handbook

Part 8C

Special weapons system

(Effective July 1944)

Issued September 1944



01 Special weapons system

Description

A. General

The Fw 190A-8 is outf it ted to carry the 21-cm BR
weapons system,

The 21-cm BR unit serves to fire a spin stabilized
projectile, the 21-cm Type 42 mortar shel | (Infor-
mation concerning the weapon is contained in the
following two publications, H.Dv, 481/62 and H,Dv,
119/984), As aimed fire with this wespon is not
possible, it can only be feasibly used against large
targets lenemy bomber formationsl. The projectile is

! Launching tupe 1¢ Connegtor jmck PEDD
Z Hook wlth suspension pracket i1 Electrical plug RB
3 bracing slruts 12 Armament panel
4 Flring tute carrler strul '} Wing separotor polnt
% Centre rib B 14 Clrcult relay
i Support brackets 1% Flug conneclor FEI2/FPBE1Y
~ 7 SR 2=1%V/131E fuse and Junclion box 16 Centre rib 7
A T e B B KG 138 centrol sflck 17 Armament switch PBOY
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Fig. 1#: Fw 190 with 21-cm BR system

lugs (3,4) welded to the upper portion of the

launching tube. The tube hangs beneath the outboard
fired from a launching tube (2,1), one of which is weapons bay, suspended from a hook (3,7} which is
located beneath each wing panel, Each launching tube secured to Centre rib 8 (2,5) by two screws énd
is suspended by a carrier strut (2,4), from a hook
(2,2) fixed to the wing lower surface; and is locked
into position by four bracing struts (2,3). In an
emergency, the launching tube can be jefttisoned by
severing the carrier strut., The two projectiles are
fired simultaneously by depressing the B2-button on
the KG 138 control grip.

B. Equipment

1. Launching tube

The launcher consists of a tube (3,1) 1,3 m
(51,2 in) long and of 210 mm (B.32 in) calibre, To
the inner surface of the tube are attached..at 120°
intervals—~three guide rails (3,2). Three retaining
springs, located near the rear end of the tube, hold

the shell in place; a screw bolt (3,3), at ifts lower
i . 1 Launchl fube % Brecing struts
rear gpd, prevents the weapon from 511qing out; and, by i s
a spring-locaded centact (6,35), at its upper rear 3 Screw bolt 7 Wook wlth suspenalon bracke!
'Ef'ld, fires the weapon, 4 Brocling lugs B Firing lead

The bracing strut lower studs (3,5) fit into bracing Fig. 3¢ Launching tube beneath right wing panel
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crown nuts (safetied by cotter pins). Two support
brackets (2,6), attached to Centre rib 8 at this
paoint, serve to strengthen the mounting area, The
launching tube fis elevated 7° relative to 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
can be locked in length by tightening the lock nut
(4,5) against the strut collar (4,4),

The rounded ends of the |ower 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
as shown In Fig. 4,

-
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- MfRear strut}
wefForward strut)

T womwer slyuno Y Vpper stud
2 Strut tube 4 Strul caollar
% Lock ngl

Fig. 43 Bracing strut

3. Release strut

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

4 Altachmen! brackels

F oaynlllary Inslrument panel

5 Jeltisen clreult grounding pelnt
7 Sr 2141 0'W1E busw and junctlon Sos

1 Armamen! panei
2 hrmamen| awiteh FROQ
toArmamer! swltch FRO

Fig. 51 Armament switch layout

4. BR-armament panel

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

C. Sighting device

The Revi 16B reflector sight (see D,{Luft) T7,6403),
serves as the sighting device for this system, After
notification by a TAGTT, it will, at the appropriate
time, be replaced by the Revi 16F,

Y Socket PAYZ
£ Socket PR

E Flring lead
€ Carcler/release unlt
3 Project|ie flring terminal ! Plug FBI"
4 Plug PB1S 85 Release lead
% Firlng leaa protective tube

Fig. 6t 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 activatingcircuit
breaker P1 (right instrument console), Safety switch
I (SZKK4 control wunit), end toggle switch P802
(marked "Sicherungsschalter Gerat 21" and located on
the left side of the BR armament panell, To fire the
shells, depress the bomb release button, B2, located
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on the upper left side of the contrel grip,

Fig., 7¢ KG 13B with B2 firing button

b. Release

In an emergency, the launching tubes can be released
by severing the carrier struts with explosive
charges, Circuit breaker P1 and Safety switch 1
complete the release circuit., To fire the charges,
actuate toggle switch PB801 (marked ™Absprengung
Gerat 21" and located on the right side of the BR
armament panel)l., 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

V
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01 Special fittings

General

tSpecial fittings' specifies the aircraft armour.

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

Filet's sea! vack plate |8 mml

Barcs mrmour %

GHed lder aemous | % mml

dpat armour 13 mmli

#inascreer forwmsrc gpenel 130 mmi
£ “poier Armoor (&,% mml

7 T2l tAanw mrmour (%% mmi
Bk Winddcreen slde parnels 150 mml

P
P
]
4
LS

Fig. 1: Aircraft armour layout

A. Cockpit armour

The cockplit armour consists of the back plate (1,1]
on the pilot's seat, two back plates (1,2), =
shoulder plate (1,31, and a2 head plate (1,4),

Y left pimte

2 ®ight plate

Fig. 2t Back armour, seen in direction of flight

Protection against gunfire is also provided:

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

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

c) from below: by the two fuselage self-sealing
fuel tanks.,

The seat rear plate and seat pan eare riveted

together.

The back armour consists of two separate plates
whose inner edges are screwed to the seat quide
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 Armoured carrsier

a Carrler wl|th armour plating

i Armour plate 2 Crown puf £ Eymlet
2 Carrler 4 Securlng bolts £ Armaured carrler

Fig. 33 Shoulder armour

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

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 allows fast
replacement of the armour plating, 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 head armour is built into the canopy end is
secured to it at its base, by two guide bars secured
by hexagonal bolts, and, at its top, by & screwed on
support strut. The strut is secured by two cables
lsee 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 resistant windscreen is housed in
a steel frame, and is secured to it by a
screwed on molded framing.,

bl The side plates slide Into the nose-over
frame and are secured by a base rabbeft,
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B. Nose armour

The oll cooler (4,2) and ring-sheped oil ftank (4,4),
both of matching circuler construction, are enclosed
by armoured rings which form the forward portion of
the englne cowling. The coocler armour is secured by
hexagenal screws; the oll tank armour by crown nuts,
The flve openings in the armoured nose ring,
required for its installation, are covered by formed
disks (4,9]),

e 3 . 4 ..‘.F o
& 5 s 4
&9 = D5}
! Cooler armour % Suppor! brecwnel
2 Oll cooler & Seml-clreular falring
3 Ol tenk srmour 7 Tle bolts
4 Clreular ol tank B Cooler armoyr at!lachmen! prackels

9 Formed disks

Fig. 4t Oll cooler and oil tank armour

A ten plece ring, consisting of five support
brackets (4,5] jolned to five semi-circular fairings
(4,6), is positioned between the cooler armour and
the cooler, The ring is secured to the oll cooler by
crown nuts and tie bolts,

The air exit gap between the oll cooler and the oi |
tank armour is 10 mm, v
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01 Camera system

Description

General

The *Type 16 Gun camera' (BSK 16) Is installed in
the Fw 190A.8 flghter, Its Installation in the field,
in previously delivered alrcraft, is made for A-8
series sircraft using Fw 190 Modification Instruc-
tion Nr, 85,

The 'Robot' minlature camera 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!' installation, the |lead from the
camera to the weapons system 1s not attached,

A.BSK 16 gun camera

The BSK 16 cemera (1,1) is mounted on an ad justable
platform (1,4} In the leading edge of the left wing
panel between Ribs 3b (1,2) and 4 (1,3), and is
attached to the aircraft electrical system by & plug
connector (1,5), The camera lens opening In the wing
leading edge Is covered by a falring and gl ass
window (1,6); the clear glass panel can be exchanged
for a coloured light filter,

The BSK 16 Is a 16 mm movie camera., The film roll is
15 m (49,2 ft) In length, and 1Is driven by an
electric motor in the camera, The motor controls a
swltch which limits 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 wespons
starts the camera.

I *Hopol™ comeras 3 Rl 4
? Alo 3o d Cavers platform

E Elgetrical connector
& Falring wiih windum

The camera can also be triggered by depressing &
throttle

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

T B3K 18 comers T Electrical Jjunction sox

2 Riv 3t # Magnetlc switch

3 Riv 4 9 Comera trigger

d Comera platform 10 Throttle lever

Y% Electrical connector *1 Sighting Image projector
£ Falring with window 12 Clreultry separatlon poaln?

1% wWire condul s

Fig., 131 BSK 16 (Ballistic gun camera) system

7 Comera irlgger
8 Throttle lever

® Clreultry separatlon palnl
10 wire condul's
1. Right Instrument conaole

Fig. 2t 'Robot' camers Installation
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enabling gun camera photos to be taken without
pressing the firing button,

B."Robot” miniature camera

With the 'Robot', Model II, miniature camera, single
photos can be taken from high al ti tudes down to
approximately 2000 m (6562 ftl, The camera is aimed
through the gunsight. Frame 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 ad justable platform (2,4) in the wing
leading edge between Ribs 3b (2,2) end 4 (2,3), and

1 B3~ Y6 comera Y Ad justanie platform
Zz Slghtlng Image projecter 4 Flatform forward attachment polnt
% Comern forward fixing point

Fig. 3t BSK 16 camera

1 Shubter Felagse
2 Comera lormard {ixing paln?t
T Camers base plate

4 Platform forward attachmen! point
L Ad justable platform

5 "Hobal™ Comers

7 Flim advance sprinag

Fig. 4t 'Robot' cemera

Is attached to the electrical circuit by a2 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 film advanced one frame,

The circuitry for releasing the shutter [s 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 camera shutter release. 1<7
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01 General equlpment: PKS 12 Patlin dlrectional control

A. General

The Patin directional control 1s used to maintain =
requlred fllght course by supplyling automatic steer-
Ing Inputs to the rudder. This facilitates both
flylng In bad weather conditlons and penetration of
contlnuous cloud cover,

The sole control device provided for the pllot is
the turn switch (V60) mounted on the control column,
The switch comprlises both a bipolar tumbler switch
to engage and disengage the automatic pilot system,
and a five position rate-of-turn switch which com-
prises a centre "'null® position and two turn rate
posltlons each to right and left, These turn rate
posltions permit the initlation of a turn at elther
of two predetermined turning rates, 19/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) whlch Is connected to the base of
the repeater compass (v46) by a flexible cable,
torque converter and spindle shaft. The course motor

Is activated when the turn switch Is operated, to
turn the ailrcraft compass course ontec a deslred
direction which Is Indicated by a reference stripe.
After the pllot moves the turn switch to contact 1
or 2, the cour se motor will change the compass
course at a turning rate of either 1°/sec or 2°/sec,

When the steering mechanism |s dlsengaged, the
rotatlon speed of the compass course indicator
(through a weakening of the magnetic fileld within
the course motor) Is increased to 6°/sec, By
manually turning the aircraft onto the desltred
heading before engaging the automatic pilot, the
aircraft can be brought to the desired course in a
shorter time,

Installed in the steering relay Is a moving coil
unit, with five electrically separated coils, which
passes through the field of a permanent magnet., The
various direction sensors create electrical currents
of specific strengths and directions which act on
given coils; the strength and direction of these
currents are transmitted to the steering unit (KB),

In the steering unit (KB) are contalned the steering

Fuselage (Cochpit)

K 12 Course malor
# 14 Demplng requiator
F. 45 Repesler compess

Right Inatrumen! conscle

K1 System clrcuit breaker
¥ 1 Junclion box
¥ 2 Negallve distribultor

(aln Instrument panel )
¥ 60 Turn swlich (Control sllckl

VOAsY Tranaformer

Fuselege (Bulkhesd G-81

Fuseloge (Bulkhesd =12}

K & Position Integration unlt

L T Maiter compass
¥ 43 Hegatlve distrioutor

R 2 Junction box

K 4 [mpedance unil

K B Steering unlt

K 10 Leonard transfiormer

Tall
E 16 Rudder drive
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and mixing units for the system:

1) The damping clrcults
2) The steering relay; and,
3) The osclllating transformer,

The damplng clrcult is fitted wi th & matching
circult Iin which the voltage generated by a
dlvergence from horlzontal flight is matched by an
equal and opposlite voltage generated by the circult.

The oscillating transformer has an AC frequency of
50HZ~=Input to one of the colls In both the position
integration unit and the steering unlt, so that
sllght vibrations will not , through slippage or
jamming, cause selzure,

The damping regulator (Ki4) Includes an al r intake
pipe In which t he movement of the shaft cperates an
electrical transmission |Ine which relates the
deflection of the rudder fo the alrcraft speed, Thus
at greater speeds t he required rudder deflectlon is
less than at |ower speeds,

As only an average course [s maintained by the
steering un i1t , small deviations from t he required
course cause only very weak currents which will no't
result in operatlon of the steerling unit.

The leonard transformer (K10) is an DC.DC trans-
former , 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 i ve also conteins an electrical
coupling, operated from the automatic pllot engaging
swltch (V60), wh ich connects the gear drive to the
rudder actuating lever. When the rudder drive is
disengaged, however, the rudder |s released,

Withln the Impedance casing (K4) is located an
ad justable resistor to control the adjustment rate
of the actuating spindie on the course motor (Ki2],
Additionally, two relays are provided, which when
the automatic pilot is uncoupled (disengaged), cause
a weakening In the field of the course motor (K12),
thus permitting a higher adjustment rate of the
actuating splndle and thereby the compass course
indicator, \V/
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01 General equipment

l. Instrument panels and consoles

1. Instrument panels
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'ne Instrument panels comprise s maln panel (Fig. 2)
and an auxlilliary panel (Fig. 3). In the srea above
these panels are positioned additional Instruments
and the instrument glare cover. A third instrument
panel, sltuated between the auxlliary panel and the

floor, serves as the armament panel,

The auxiliary fInstrument panel base plate Is a |oad
bearing component of the fuselage and Is secured to

It (Instrument bulkhead),

1 Fresaure altimeter
2 Alrapeed Indicetor
Y Artiflclal horlzon
d Yertical speed [ndlcator 10 Rubber shock mounfs
S Hepester compasa 1 Mounting polnis

& Supercharger pressure gauge 12 Electrical lesas

7 Techome ter
B Pltot tube heater 1]lght
@ Light sochels

Flg. 21 Main instrument panel

1 Fuel and ol | pressure gauge
2 Ol temperailure gauge
3 Fuel| contents gauge

d Propeller plteh Indlcator
5 Rubber shock mounts

5 Besw plate attechment polntas
7 Elecirical lesds

Fige 31 Auxillary Instrument panel

2. Instrument consoles

The left and right instrument conscles contain
operating controls and clrcult breakers. The left
console contains the engine primer pump and the
battery master switch, as wel|l as the controls and
monitoring Instruments for the undercarriege, the
landing flaps and the stabllizer Incldence; the
rlght console, all alrcraft electrical system

circult breakers, the engine starter swifch, the
flare gun ammunition and the alrcraft clock. The
electrical system clircult breakers are protected by

spring-loaded covers and designated by neme plates
near the covers.

In more recently produced aircraft the two groups
of clrcuit breakers are consolidated Into one,
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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 ata (8,5-25,5 psil,

For the routing of the instrument measuring line see
Fig. 4.
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t Attochment polnt of The supercharger pressure ilne
ta the command wunll

2 Supercharger pressure measur/ng |lne

I Auxliisry Tnstrument? panel

d Maln Inatrument panel

% Superchearger pressure gauge

6 Englne mounting ring

7 Separation point 2 on Bulkhesd 1 (Flrewalll

Fig. 41 Supercharger indicator system

2. RPM gauge

The RPM gauge (1,40) |s positioned on the right side
of the main Instrument panel . The engine and the
gauge are connected by a flexible cable,

Measurement range: 600-3600 rpm,

An oll extractor (5,3) Is bullt into the flexible
cable near its point of attachment to the engine,
Any oll|l that has penetrated the cable |s extracted

at this point and allowed to drop into the engine
compartment.,

1 Attechmen! palnl of Ihe measurement cable o the englne
2 Flex|ole cable

2011 exiractor

4 RAPM cauge

5 Auxlifary Instryment pane|

& Maln Ilnstrument panel

7 Englne mounting ring

Fig. 5t Engine RPM measurement system
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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 0O~ 3,0 Kg/sq cm (0= 42.6 psi)
0l | pressure range 0-15,0 Kg/sq cm {0=213,0 psi)

The operating limits are marked by indlicator lines,

1 0l pump

2 Fuel pump

% Fusl preasure |lne seperetion paint
d 01l pressurs |Ine separatlon palnd
% aux]llery Instrument panel

8 Fuel and ol l pressure gauge

? Englne mounting ring

Fig. 63 Fuel and oll pressure measurement system

4. Oil temperature gauge

Thls Instrument (1,23) |s positioned In the near
left side of the auxiliery Instrument panel, and
provides an Indication of oll temperature, The unit
consists of an electricel probe (7,1} and an
Indicator (7,2), and uses the 24 volt aircraft
electrical system, Indication renge: 0.1300C
(32.266%F ),

1 Electrical temperalure probe

2 011 temperature gauge

Y Auxitiary Instrument panel

4 011 Vine from cooler To maln pump
% Sgpareflion poiny 0

6 Englne bearer sssembly

7 Engine mounting ring

B Right Instrument conscle

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

The electrical fuel contents gauge, (1,36) and
(8,11, Is positioned on the near right side of the
auxiliary Instrument panel (8,2)3 1t is possible to
individually measure, Iin liters, the contents of
each main fuel tank,

The unit conslists of & fuel contents probe with |ow
level warning attachments In both the rear (8,3) and
forward (8,4) tenks, 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 gall); the

upper, red light, provides return to base warning,
11 luminating when BO 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 powert 24 volts,

! Fuel contents gauge

2 Auxillery Instrument! panel

3 Rear tank contents prodb# with lowm level warning

4 Forwgrd tenk contents probe wlith low level wornlng
% Indlcator ilghis [low level warningl

& Fuel gauge selector s=]ich

Fig. 8t Fuel tank contents circult

6. Mechanical airscrew pitch indicator

The unlt, (1,37) and (9,1), serves to Indicate the
pltch of the adjustable alrscrew, Indication
Impulses are fed from the pitch control unl t (9,2)
via a flexible cable (9,3), The propeller bl ade
pltch Indlcation is glven In hours and minutes.

For operatlon and malntenance of the unit consult
the appropriate publications,

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

g
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1 Plteh Indlcator

Z2 Hydraullc=electrlc plten confral unlt
1 Flexlbhle cable

4 Separatlon pelnt ¥ on Bulkhead !

5 Auxlllary Inatrument panel

Flg. 93 Airscrew plitch Indicator
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I1l. Flight monitor and

1. Pressure altimeter

The unit, (1,19) and (10,1), Is positioned on the
left side of the mailn instrument panel (10,2),

Measuring range: 010 km (0-32810 ft}),

B Alrspeed Indicator

9 Dynamlc alr pressure line

0 Rip 15R

11 Pltar fygne neater [ipe
Bulkhead 1 12 Wing=root separallon poin!
Aol lary instrument panel 13 Oifferential pressure chamber
vertlecal speed Indlcatar 14 Decklng in front of windscreen
15 Alr |Ine

Pressure altimeter
maln |nstrument panel
Statlc pressure line
Fltaot fube

O e b R =

Fig. 102 Flight monitor instrument circuilts

2. Airspeed indicator

The alrspeed indicator, (1,24) and (10,8), is
positioned on the left side of the main Iinstrument
panel (10,2),

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

When the plfot tube heater Is switched on, a
|latticed indicator located on the left side of the
main Instrument panel is Illuminated,

3. Vertical speed indicator

The indlcator, (1,33) and (10,7], is positioned In
the centre of the main Instrument panel (10,2) and
is connected to the static alr pressure line (10,31,
The differenttal pressure tank (10,13) |Is secured by
two ¢ lamps beneath the decking iIn front of fthe
windscreen (10,14), and ls connected to the vertical
speed indlcator by an air line,

navigation instruments

Mmeasurement limits: "descent' 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)t centre main Instrument
panel, It indicates the position of the alrcraft
relative to the natural horizon, and the turn speed
and speed of rotation of the alrcraft about its
vertical axis,

For detalled instructions concerning the Inspection,
installatlon, operation, servicing, and maintenance
of the unit see D,(Luft)T,5405,

5. Remote compass system

The system comprises the master compass and the
pilot'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 Fllot's repeater conpBass

1 Maln Instrumenl panel

4 Signal transmlsaion unit

% Cable shield between Bulkhepds & and 8

6 Right Instrumen! console
7 Flug connecior

Fig. 111 Remote compass system
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6. Stabilizer incidence indicator

This system consists of the stablllizer incldence

relay unit (12,1) and Indlcator (12,2), The
Indicator (13,7) and the actuation switch (13,8) are
located In the left Instrument console,

The Incidence relsy unit (13,1) Is positioned in the
right side of the vertical stabilizer and is
connected to the triangular stress frame (13,5] by &
push rod (13,4), The stabi lizer Incidence is
indlcated as + or - (Fig. 14),

1 Incldence relay unlt

¢ Indlcator

Y Electrical leags

d Leff Instrument consol#

5 Cable shield pefweer Bylkheads & sng O
& Lonnectlor plug

T 3taglifzer frim motor

Fig. 12: Stabilizer trim system

Trim system Indicatlon

The stabilizer null setting and Ilimit settings are
marked on the stabilizer falring and left cover
plate (Fig, 14}, and on the Indicator (Fig. 151,

The stablllizer null setting is marked on the
stabllizer fairing (14,2), In the centre of the
overlap, by a red stripe which Is extended for 50 mm
onto the cover plate. It is annotated ™Anzeigegerat
o™ in red letters 10 mm high,

At the stebillzer maximum negative setting, a
stripe, 25 mm long, is marked on the cover plate,
and denoted by a - [minus), A sIimilar stripe is
marked at the stabilizer meximum positive setting.
it Is indicated by a + (plus),

. i '
Indicmtar Relay unl

i I[mcldence relay unil & Lefltl [nstrument conaole

2 Relay unlt axle ! [ndlcalor

L Lever AR Actuatian switch

4 Push=rod 9 Undercarrisge and flep [ndlcetor unit
% Triangular stress frame V0 ungercarrisge and flap push butlons

Y1 Hpdlo awitches

Fig. 133 Stabilizer trim system

! Horlzontal stabillzer

2 Stablilzer falring panels

1 Cover plate

4 5tanlilzer Incidence rFelay wunlt

& Triangular sfress fromne
& 2tasl!|zer trim mataor

T Elegtrlcal leads

8 Tall unlt

Fig. 14: Tail unit trim components

These reglstration marks are placed on the fuselage
left slde only.,

During inspection of the stabilizer frim system
ensure that the registration marks on the indicator
and on the cover plate are In agreement,
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i Staplllzer Incldence indicator
7 Left Instrument consale
v Stanl lizer Incldence nolatlons

Fige. 15t Indicator

7. Aircraft clock

Positiont on the right instrument console (1,51).

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 gauge (16,5), an oxygen flow monitor
(16,4), and a flow valye (16,61,

e

A Flow valve
2 Hose T External Fliler palnt

1 Regulafor unit

3 High pressure |ines
4 Flew mon| for
% Pressure gauge

B Cxygen batlles
g waln instrument panel
10 Auyxlilary Inalrument panel

Fig, 163 Alrcraft oxygen system

The oxygen bottles are mounted at the base of the
radio compartment (equipment bay) behind Bulkhead 9;
two are on the fuselage right side--facing the
equipment bay access door--and the third is on the
left side beneath the equipment bay door, As a
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 are on the auxiliary instrument panel
right side,

After the flow valve is opened, the oxygen first
flows to the regulator unit, The emergency pressure
button on the regulator can be actuated by the right
elbow of the pilot,

B. Inspection

Inspect the oxygen system for proper operation,
satisfactory conditlon 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 than 10 atu.
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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 |s accessible from the cutside,

2. Flare gun

The flare 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 ammunl tlon is cerried within the right
instrument console (1,58),

3. Seat straps and parachute

The pilot's seat |s outfitted with lap and shoulder
straps, with integral quick-release mechanism, The
pilot is provided with a back perachute and 8 one -
man dinghy peack,

VI. Windscreen cleaning

! Fuel pressure gouge feed |Ine & Windscreen washer cperatlon lever
2 Fuel and aoll pressure geuge 7 #lndscreen mounting frame
3 Fuel line 8 Fuel line

4 Maln Instrurent panel
% AuxliTary instrument pane|

9 Spray lubes
10 Spray tTubes

Fig. 171 Windscreen «leaning system

During flight, ofil on the front and side window
panels can drastically reduce vision through them,
These panels can be cleared 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
and runs between the main Instrument penel (17,4)
and the auxiliary instrument panel (17,5), to a stop
cock (17,6) on the wilndscreen mounting frame (17,7),

The spray tubes (17,9 & 10) are so positioned that
when the stop cock is opened, fuel expelled through
the small holes in the tubes, will be blown rearward
by the slipstream to clean the three glass panels,

\
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Mission type:

Construction:

Structural strength:

Powerplant:

Dimensions:

Normal flying welght:

Airframe welight:

Armament:

Armour:

Technical description No. 284

Fw 190 A-8 Fighter

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
(10,523.9 1b): nﬁ. P 5:5

BMW 801 D (F 600), from about July 1944 BMW 801 TU

Wing area F = 18,3 sq m (197 sq ft)
Span 5, p=10,5m (34" 5.4M)
Aspect ratio b“/F = 6,0
Length L=28,95m (29" L.4")
Max. height H= 3,15m (10' L.0On)
Main wheels 700 § x 175 mm
Tail wheel 350 @ x 135 mm or

380 P x 150 mm
Fighter operations G = 4400 - L4L50 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 475 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 1l5ls

Fw 190 A-8/R3: 2 MK 103 with 35 rpg (beneath the
wings) replace the outboard MG 1l51s

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)
Total aymour weight 136 or 166 kg (299.8 or 366.0 1b)

; L bt
27.11. 4L Sta/Bu. Mﬂlzr ’
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Equipment : Fu G 16 ZY; Fu G 25a; Revi 16b

Fuel load: Normal: 525 1 (115.5 gal)
Additional fuselage tank: 115 1 (25.3 gal)
Drop tank: 300 1 (66.2 gal)
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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¥Y: 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 additionai 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. 8-190.8061). The gun
camera provides confirmation of gunnery results.

Powerplant: Commencing in July 1944, the BFMW 801 D2 (F 600) will be
;;blaced by the B¥MW B0l TU. This engine is an intermediate step belween
the BVW B0l 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

28.11.LL 5t3/Bu. sza
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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/6 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-9.

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 l,L2 ata to
1,58 ata; and at the high supercharger setting, from 1,42 ata to 1,65 ata.
The resulting increase in maximum horizontal speed 1s 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
?uselége fuel tank is basically feasible; but, in the Fw 190 A-8 series 1s
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
pOwWer,

Armament: The normal armament of the Fw 190 A-8 consists of:

2 }G 131 in the upper cowling with L75 rpg
2 ¥G 151 in the wing-roots with 250 rpg
2 ¥G 151 in the outer wings with 140 rpg

This arcament 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 15ls)

Fw 190 A-8/R1l 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:

g
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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/Rll 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
Tﬁttack 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 armour, but with 2 MK 108s in the outer
wings as per the Fw 190 A-8/R2.

Fie 2 =,
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The Fw 190 A-8 possesses the following armour variations:

Sub-type Fw 190 A-8 Fw 190 A-8 Fw 190 A-8/R8
with BMW 801 D2 | with BMW 801 TU | (Attack fighter)
d G d | G d G

(mm) (kg) (mm) (kg) (mm) (kg)
1. 0il cooler armour 6,5 3,7 10,0 53,3 10,0 53,73
2. 0il tank armour 5,5 43,5 6,0 52,4 6,0 52,4
3. Windscreen mounting unit - - - - 15,0 16,0
L. Horigental panel - - - - 4,0 9,0
5. Windscreen 50,0 14,6 50,0 14,6 50,0 14,6
6. Windscreen side panels - - - - 30,0 8,0
7. Triangular panels - - - - 44,0 13,5
8, Seat armour 8,0 18,2 8,0 18,2 8,0 18,2
9., Back armeur 5,0 559 5,0 5,9 5,0 559
10. Panels on Bulkhead 5 5,0 7,9 5,0 7,9 5,0 7,9
11. Head armour 12,0 13,0 12,0 13,0 20,0 20,0
front - - - - 20,0 21,0

12. MK 108 ammunition
113. protection “op & } = - -~ - 4,0 9,0

bettom
Total weight of armour 137,8 165,13 248,858
313.8 1b 364.5 1b 54,8.6 1b
I o S S—— - I S

For Attack fighter sub-types of the Fw 190 A-9, the weight of armour is

further increased.
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Corporation
Bremen Fw 190 A-8 Fighter

Focke-Wulf
e Aviation Technical description Ne. 284

Weight distributien

Fuselage 34L5,2 kg 761.2 1b
Undercarriage 258,3 569.5 "

Control surfaces 120,8 n 266.4 "

Flight controls 32,3 " 71.2 "

Wing assembly L75,0 ® 1047.4 "
Powerplant 1661,3 " 3663.2 "
Standard equipment 248,1 " 5L7.1 ™
Permanenc accessoriles 27,4 " 60 L
Additional accessories 319,13 ™ 70L.1

Paint 2,0 » " Lol M

Fw 190 A-8 empty welght 3489,7 ~ 3490 kg  7694.8 ~ 7695.4 1b
Pilot, parachute, flying gear 100,0 kg 220.5 1b

Normal fuel 525 1 L10,0 n 904.0 ®
Auxiliary fuel tank 115 1 90,0 " 198.4 "
Lubricants 50,0 n 110,2 »
Ammunition for MG 131 (2x475 rpg) 77,0 ® 169.8
Ammunition for MG 151 (2x250 rpg) 110,0 24,2.6
Ammunition for MG 151 (2x140 rpg) 6,0 N ki1 ®

Useful load 901,0 kg 1986.6 1b

Empty weight 3490,0 kg 7695.4 1b

1. Fw 190 A-8 flying weight 4391,0 ~ L4OO kg 9682.2 ~ 9702.0 1b
Removal of 2 MG 151s and ammunition -176,5 kg -1389,.2 1b

2 MK 108 with 55 rpg 240,0 » 529,2

2. Fw 190 A-8/R2 flying weight LS54, 5 ~ LL50 kg 9822.2 ~9812.,2 1b
Removal of 2 MK 108s -240,0 kg -529.2 1b

2 MK 103 with 35 rpg 4,60,0 " 1014.3 "

3, Fw 190 A-8/R3 flying weight L6TL,5 ~ L6775 kg 10307.3~ 10308.4 1b
Removal of 2 MK 103s -460,0 kg -1014.3 1b

ETC 501 carrier (8861) 60,7 " 133.8 n

SC 500 bomb 500,0 " 1102.5 "

L. Fighter-bomber flying weight  4775,2 ~ L4775 kg 10529.3 ~ 10528.9 1b

— _._-H..i_u.-_ q-|—= |—= ————— ——-—-—“=ﬂ- B —-l—---.ln-—= =l ———— . E— e e e —

Installation of the BMW 801 TU engine increases the aircraft weight by
about 35 kg (77.2 1b).

J
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Fw I90A-8
Fighter

Focke-Wulf
Aviation

Range & Endurance Calculations

Carporation
Bremen

Page: 9

TOP SECRET

Takeoff weight:
Disposable load:

Fuel load:

4365 kg (9625 Ib)

640 Ltr (141 Gal)

& - i _———
=tatus: Fuselage Wing-roots Oufer wings
Armament 2x MG 131 2x MG 151 2xX MG 151
each 475 rds. each 25 rds. each l4o rds.
Carrier
Disposable load
Fuel lood 500 kg (1lo2 1b)
Supercharger ' Fuel Averuge Flight Flight
Altitude Engine speead pressure consumption speed endurance distance
km (ft) [ rpm ata (psi) | kg/h (Ib/h),| km/sh (mph)ﬂ, | h 3) km (miles),
0,3 2300 1,20 17,0 | 360 795 | 515 32 1,20 615 382
981, 2loo l,lo0 15,6 225 496 | L65 289 1,91 885 550
2000  |l,05 14,9 | 205 452 | 4ho 273 | 2,10 920 572 |
2,0 2300 1,20 17,0 | 370 816 | 55 342 1,28 635 391
6562 2100 1,10 15,6 | 240 529 505 314 1,82 890 551
2000 1,05 14,9 (215 474 | 480 298 2,01 945 587
\ o 230 |1,20 17,0 3% 772 | 5ko  335] 1,3 | 665 413 |
9313 2100 1,10 15,6 | 240 529 | 505 314 1,82 885 550
| 2000 l,05 14,91 215 L74 | L90 304 2,01 955 9L
5.0 2300 1,20 17,0 | 360 795 | 575 357 1,32 695 431
16;ﬂ5 2100 1,10 15,6 | 240 529 | 535 332 1,84 925 575
2000 1,05 14,91 215 474 | 5lo 317 2,02 985 612
7,0 2300 1,20 17,0325 716 | 580 360 1,48 775 1481
22;6? 2100 l,lo0 15,6 | 220 485 | 530 329 1,98 990 616
_ 2000 1,05 14,9 ({195 430 | 495 308 2,18 | 1035 6LL
Notes:

1) Consumption from BMW specifications + 12.5% reserve
2) Averoge speed = arithmetic average of outbound and inbound legs

3) Endurance includes climb and descent times

4) Ronge calculated without deductions for tactical requirements! Includes climb and descent distances

Deductions have been made for warmup, toxi, fakeoff, climb, descent, overshoot and reserves




Fw I90A-8
Fighter

Focke-Wulf
Corporatios Range & Endurance Calculations

Bremen

Page: 10

Takeoff weight: 4480 kg (9866 Ib)
Disposable load: WR 2l TOP SEQRET

Fuel load: 640 Lir (141 Gal)

=2tatus: Fuselage Wing-roofs Outer wings
Armament 2x MG 131 2x MG 151 2x WR 21
) each 475 rds. each 250 rds.
Carrier
Disposable load WR 21
Fuel load 500 kg (llo2 1b)
I— Supercharger Fuel Averuge Flight Flight
Altitude Engine speed pressure consumption speed endurance distance
km (ft) rpm ata (psi) | kg/h (lbfh)” km/h (mph};, h km (miles)
0.3 2300 1,20 17,0 360 795 | 470 292 1,20
’ 2100 1,10 15,6| 225 496 | 425 264 1,91 8lo 503
| 8L 2000 l,05 14,9] 205 452 | 4oo 2049 2,10 845 525
2300 1,20 17,0| 370 816 | 500 311 1,22 585 3673
625’ 602 2100 1,10 15,6| 240 529 | 46o 286 1,81 815 506
| _| 2000 11,05 14,9] 205 474 1 Lio 273 2,01 | 865 538
2300 1,20 17,0| 3% 772 | 495 308 1,30 6lo 379
;3?3 2100 1,10 15,6[ 2k 529 | L6o 286 1,82 8o5 500
2000 1,05 14,9 215 LT74 | 445 276 2,0l 86 5
5.0 2300 1,20 17,0| 360  795| 527 328 1,31 630 391 |
16405 2100 1,10 15,6| 240 529 | L9o0 3ol 1,81 | 840 522 |
2000 1,05 14,9] 215 474 | 465 289 1,99 885 55 |
2300 l,20 17,0 325 716 | 525 327 1,44 685 L25
2100 l,lo0 15,6 22  L4B5| 475 295 1,92 860 535
2000 | 1,05 14,9] 195 L3o| 435 270 2,11 885 55 |

|) Consumption from BMW specifications + 12.5% reserve

2) Average speed = orithmetic average of outbound ond inbound legs

3) Endurance includes climb ond descent times

4) Ronge calculated without deductions for tactical requirements! Includes climb and descen! disfances

Deductions have been made for warmup, toxi, takeoff, climb, descenl, overshoot and reserves

s [ |
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Fw IS0A-8
Fighter

Page: 1l

Takeoff weight: 4683 kg (10326 1b)  TOP SECX
Disposable load: 300 Ltr (66.2 Gal) drop tank

Fuel load: 940 Ltr (207 Gal)

Range & Endurance Calculations

Focke-Wulf
Aviation
Corporation
Bremaen

Stgtus: Fuseloge Wing-roots Outer wings
Armament 2x MG 1131 2x MG 151 2x MG 151
each 4L/5 rds. each 250 rds. each 140 rds.
Carrier ETC 50l
Disposable load %00 1 (66,2 gal) drop tank
Fuel lood 734 kg (1618 1b)
| Supercharger Fuel ;ve;ge Flight Flight o
Altitude Engine speed pressure consumption. speed endurance distance
| km (f1) rpm ata (psi) | kg/h {lb{h}u_ km/h (mph}!! h 3 km (miles),,
6,73 2300 1,20 17,0f 360 795 | 490 3oL | 1,85 915 569
984 2100 1,10 15,6] 225 496 | 4ko 273 2,95 [131o 816
] 2000 l,05 14,9 205 L52 | 415 258 3524 1370 852
2,0 2300 1,20 17,0 370 816 520 323 1,86 950 590
6562 2100 1,10 15,8 24 529 | 475 295 2579 1325 825
| 2000 1,05 14,9 215 474 L55 282 3,10 1415 880
3,0 2300 1,20 17,0 35 772 515 320 1,98 990 616
9813 2100 l,lo0 15,8 24 529 480 298 2,80 1325 825
| 2000 1,05 14,9 215 L74 | LOo 286 3,10 1420 88
5.0 2390 1,20 17,0 360 795 | 545 338 1,97 lo25 637
lélnﬁ 2100 1,10 15,8 24 529 | 505 314 2,79 [1375 856
i 2000 | 1,05 14,9 215 474 | 485 30l 3,10 _'lh'fﬁ 915 |
I
Notes

1) Consumption from BMW specifications + 12.5% reserve

2) Averoge speed = arithmetic average of outbound and inbound legs

3) Endurance includes climb and descent times

4) Ronge calculated without deductions for tactical requirements! Includes climb aond descent distances

Deductions have been made for warmup, taxi, takeoff, climb, descent, overshoot and reserves

Date Compiled hy Tasiaegy)
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Range & Endurance Calculations

Focke-Wulf
Aviation
Corporation
Bremen

Page:

Takeoff weight: 4923 kg (10855 Ib)
Disposable load: SC 500

T0P sko
Fuel load: 640 Lfr (141 Gal) 0P & LCRET

Status: Fuseloge Wing-roots Outer wings
Armament 2x MG 131 2x MG 151 2x MG 151
each 475 rds. each 25 rds. each lLo rds.
Carrier ETC 50l
Disposable load SC 500
Fuel load 500 kg (1lo2 1b)
Supercharger Fuel Average Flight Flight |
Altitude Engine speed pressure consumption speed endurance distance
km (f1) rpm ata  (psi) | kgszh  (Ibsh),| km/h  (mph),, h gy km  (miles), |
0,3 2300 1,20 17,0[ 360 795 | 485 30l 1,20 575 357
9;4 2100 1,10 15,6/225 496 | 430 267 1,91 825 513
2000 1,05 14,9125 452 | 4lo 255 2,10 86o 535
5.0 2300 1,20 17,0 370 816 515 320 ). | 590 366
65’62 2100 1,10 15,8 240 529 | 470 292 1,79 8l5 506
2000 1,05 14,9 215 LT L 50 280 E,EE_ | 870 546 I
3.5 2300 1,20 17,0/ 3% 772 | 510 317 1,28 6lo 379 l
9313 2100 1,10 15,6 240 529 | 470 292 1,78 805 500
| 2000 1,05 14,9205 A7h | 455 282 | 1,96 B6o 535 |
5.0 2300 1,20 17,0[ 360 795 | 540 335 1,29 630 391
T 2100 1,d0 15,6260 529 | Soo0 311 1,77 83 516
2000 1,05 14,9215 474 | 475 295| 1,94 | 875  5ik |
Notes:

) Consumption from BMW specifications + 12.5% reserve
2) Average speed = arithmetic average of outbound ond inbound legs
3) Endurance includes climb ond descenf times
4) Range caiculoted without deductions for tactical requiremenis! Includes climb ond descent distances

Deductions hove been made for warmup, taxi, fokeoff, climb, descent, overshoo! and reserves

Date Compiled by .
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Foche-Wulf Aviation
Corporahon

Dept: Aviation Engineering

Flying
weight

e ———

Flight performance

Fw IS0OA-8 Fighter

Engine

Power
sefting

n
(rpm)

Status

4300 kg

9481 Ib

BMW 80ID

Toke-off and
emergency power

Climb ond
combal power

Maximum
endurance crulse

2700

2400

2300

Fuseloge

Wing-roofs

Outer wings

Armomant

Ammunifion

2x MG 131
2x 4TS rds

2x MG 151
2x 2530 rds

2x MG 151
2x 140 rde

Fuel: 525 Ltr (18.5 Gol) + 113 Ler (25.3 Gal) in reor fuselage
Without ETC 501
Undercarrioge: Whee! doors fifted

RT: FuG ISZY

External surfaces: Filled + polighad
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Dept: Aviotion Engineering

Focke-Wulf Awiation
Corporation

Flight performance

Fw ISOA-8 Fighter

44
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Curve| Aircraft Flying : Powsar n
Nr type weight Engine setting rom) | B Status
1 | Fw 190 | 4300 kg | BMW B80ID | Take-off and 2700|1,42 ate. Fuselege Winpedte: ||| Duterwings
9481 Ib emergency power 20.2 pst] armament 2xMG 131 2 x MG I51 2x MG 151
2 Cﬁmh ﬂnd 2400 t 32 ata Amrmunition 2475 rds 2x 250 rds 2x 140 rds
¥
combat power 18.7 psi |  Fuet.52% Lir (115.5 Gol) + GM! system
i Without ETC 501
3 Maximum 2300 ’123 afa]  ndercarrioge: Wheel doors fitted
endurance cruise 1270081 | o1 FuG 162Y
External surfoces: Fliled + pplighed
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Corparoton Flight performance Fw I90A-8/R2

Dept: Aviation Enginesring

Curve| Aircraft Flying . Power n
Nr type weight Engine setting rpm)| R Status
{ |Fw 190 | 4300 kg | BMW 80ID | Toke-off and 2700|142 ata Futtlogy Wing-roufs Quer, wings
9481 Ib emergency power 20.2 pSt| armoment 2 x MG 131 2 x MG 151 2 x MK 108
2 climb and 2400]1.32 ato Ammunition 22475 rds 2x250 rds 2155 rds
combat power 18.7 pSI |  Fuel: 528 Ltr (1155 Gal) + 15 Ltr (25.3 Gai) in rear fuselage
. Without ETC 501
enduronce cruise OP8 | mriritezy
Externol surfoces: Filled + pplished
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