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O1 Genera l 


I. General data 


A. Specifications 

1. Purpose 

The Fw 190A-8 is a si ng l e - s e a t  fighter aircraft 
possessing both a, high top speed and good maneuver- 
ability. It can also be eniployed as a fighter-bomber 
carrying b o m b  s, or as an extended range f i g h  te r 
carrying an underfuselage drop tank. 

Fig. 1: General view 

2. Type of construction 

The aircraft 1s a single-engined, cantilever low- 

W i n g monoplane, of ali-metal construction, with a 

single vertical tai l and retractable undercarriage. 


a. Fuselage 


The fuselage is composed of a Dural covering over a 

monocoque frame. At its forward end i t  is of circu- 
lar cross-section to match the s h  ap e of the power- 
plant. At the rear end i t  is of ovai cross-section. 
It c o m p r i s e s  two major subsections, the fonvard 
fuselage [firewall to bulkhead 8 )  and the rear fuse- 
lage [bulkhead 8 to bulkhead 141. 

The engine bearer assembly is attached to the fire-
wall [bulkhead 1 ) .  The cockpit a n d  fuel tanks a r e  
housed in the forward fuselage. In an emergency; the 
cockpit canopy con be jettisoned by the actuation of 
an expiosive charge. 

A r m o u r  plating protects the pilot against e n e m y  

f ire. 


An equipment bay, accessible through a hinged cover, 

is located in the rear fuselage. A fabric bulkhead, 

also located in the aft fuselage, prevents the suck- 

ing of engine exhaust fumes forward into the cock- 

pit. 


b. Undercarriage 


The undercarriage consists of a two strut main gear 
unit and a tailwheel. The tailwheel can be swivelled 
through 36P and con be locked into position. 

Undercarriage actuation Is electrical; operation is 

monitored electrically, by an undercarriage position 

indicator, and mechanically, by an indicator rod. 


T h e  main undercarriage members are attached to t h e  

main spar, retracting inwards. When retracted, they 

a r  e carpletely stored wi thin apertures in the wing 

leading edge and are fu1 ly covered by fairings and 

covers. 


D u r i  n g undercarriage retraction, the tailwheel is 

pul led up end held in place by 'a cable attached to 

t h e rad ius rod hinge point on the r i g h t undercar-

riage leg. The lower half of the tailwheel remalns 

exposed af ter retract ion, serving, in that posi t i on, 

as an emergency tail skid. 


C. Control surfaces 


The horizontal and vertical tail surfaces ore posi-

tioned c e n t r a l l y  on the tail unlt; the ailerons, 

o u t b o a r d on the wing trai l ing edge. The landing 

f laps are posi tioned inboard of the ai lerons on t h e 

wing lower rear surface. 


d. Flying controls 


Elevators an d ailerons are actuated by t h  e pilot's 

control~stick; the rudder by foot pedais. kovement 

of the controls 1s accomplished through cables, DUZ 

flexible push-rods and bellcranks. Through differ- 

ential gears built into the el e v a t o r  and rudder 

c o n t r o  Is, the stick forces are kept to a minimum 

C I  o s e  to the neutra1 positions of these surfaces. 

Recently, in place of the rudder contro1 differen-

tial b e l l c r a n k ,  a torsion bar fixture [without 

differential movementl has been instailed. 


The horizontal stabilizer and fiaps are electrically 

actuated. Synchronized movement of the flap d r  iv e 

motors is accomplished through synchronizing switch- 

es. 
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e.W i n g  unit 


The wing 1s of one piece construction. The main spar 

is continuous, the rear spar is divided by the fuse- 

lage. Wings and fuselage are connected at both t h e  

main and rear spars. 


M o  n o c o q u  e type construction. The m i n  spar forms 

part of the lower shell; the rear spar, part of the 

upper. 


4. Powerplant 

a. Engine 


W 801D a i r c o o i e d, 14-cyl inder twin row radiai 
engine with two speed supercharger, reductlon gear-
ing and engine cooling fan. 

A contro1 uni t l~omnandogeriit) automaticai ly adjusts 

a n d  monltors airscrew RPM, boost p r e s s u r e ,  fuel 

mixture, ignition timing adjustment and supercharger 

swi tchover. 


b. Airscrew 

Three bladed adjustable airscrew with constant speed 

u n i  t .  In case of the failure of the a u t o m a t i c  

adjustment controls, or of the engine, the blades 

c a  n be electrically positioned by a thumb actuated 

manual switch. 


Airscrew diameter is 3,30 m 110'1 0"). 


C. Tonks 


Fuel tanks: 'iwo self-sealing fuselage tanks with a 

total capacity of 524 Liters (115.5 gal). For-

w a r d  tank 232 Liters (51 gal), rear.tank 292 

Liters (64.5 gall. 


A drop tank of 300 Liter (66.2 gal l capacity can 

be C a r r i e d on an ETC 501 rack b e n e a t h the 

fuse l age. 


01 1 	 tank: A circular tank, protected by an armoured 

nose ring, with a capacity of 55 L i t e r s  (12.1 

gal). 


An armoured ring also protects the oil cooler. 

Hydraullc fluid tank (for contro1 unitla The englne 

mounting ring serves as container. Capacity 5,6 

Li ters (4.94 qt 1. 


Primer fuel tankr BuiIt into t h e  rear fuel t a n k .  

Capacity 3 Liters (2.64 qtl. 


Behind bulkhead 8 t h e r e  is also provision for t h e  

installation of a G L I  tank, 85.Liter (18.7 gal l 

capacity, or an auxiliary fuel tank, 115 Liter 

(25.3 gal 1 capaci ty. 

5. Equiprnent 

a. Radio equipmeni 


FuG 250 - IFF transponder un i t 
FuG 16ZY -- Air-to-air and a i r - t ~ ~ r o u n d  VHF 

comnunicatfons and homing set 

b. Built-in armament 


Fuselager 2 x MG 131 

Wing-rootsa 2 x f f i  151/20E 

Wingsr 2 x MG 151/20E 


C. Armament rnodifications 


Varlous weapons installations are available;. the 
changes apply to the wing mounted weapons o n  l y . 
The sub-designations are as fol lcwsi 

B. Aircraft d a t a  

1. General measurernents 

Dimensions: 

Span ......................... 10,50 134'5ia1m 

Overall length ............... 8,95 m (29'44'1 

Height ....................... 3,95 m L12'11hm) 


Wingsi 

Span .........................10,50 m (34'54") 
Maximum chord ................ 2,30 m (7'6") 

Wing area ....................18,30 sq m 


(196.6 sq f t 1  


Control surfacesa 


Horizontal tal1 area ... 2.73 sq m (29.4 sq ft) 
Vertical tail area ..... 1,56 sq m (16.8 sq f t l  
Aileron area ........... 1,93 sq m (20.7 sq ftl 
Flap area .............. 1,69 sq m (18.2 sq f t )  

Undercarr iagea 

Track .................. 3,50 m (11'6") 
Main tire dimensions ... 700 x 175 
Tai l 'tire dimensions ... 350 x 135 or 380 x 150 
Mainwheel.rims ......... VDM/&2090 B-2 or A-3; 

w a 2 m i  LI 
Tailwheel rims ......... KPZ/a3512 8-2 or A-2 
Mainwheel brakes ....... hydraulic 

Gear retraction ........ electro-mechanlcal 
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Mlss i on  type: 

2. Engine performance I: F l g h t e r  ope ra t i ons  w i t h  2 MG 131s and 4 MG I ~ I / Z O E S  

I V r  Fighter-bomber o p e r a t l m s  w i t h  2 MG 131s, 4 f f i  151/20Es, ETC 501 
w i t h  4 ETC 508-1s o r  50L-2s 03 ER-4 adapter 

a. Rated a l t i t u d e  iw i t hou t  dynamic a i r  p ressure l  
supercharger low s e t t  ing: Fo r  mlss ion  types I and 11, 21-cm rocke t  launchers and a l so  the addi-

t i o n a l  fuse lage f u e l  tank can be i n s t a l l e d .  
A l t i  tude Power Speed aoost 

f t hp RPM PS 1 

Climb and combat power 
i30  m l n l  2300 1500 

M iss l on  type 

Maxim~mendurance c r u i  se 3940 1350 

Maxlmum econany c r u l s e  5900 1045 

b. Rated a l t i t u d e  iw l t hou t  d y n m l c  a l r  p ressure l  
supercharger h igh  s e t  t lngr  

A l t 1  tude P a e r  

f t  hp 

~ a k e - o ff and emergency power 
i 3  min m ~ l 1970 1705 2XXI 20.2 Welght i n  Ibs. 

I 

Take-of f and emrgency power 
(3  mln max) 18,700 1420 

Cllmb and combat paver 
I30 m l n l  17,400 1300 

~ax lmumendurance c r u l s e  18.000 1165 

Maximum econany c r u l s e  17,700 970 

Il 

2400 

2300 

2100 

Speed 

RPM 

2700 

2400 

2300 

2100 

18.7 

17.0 

15.6 
lean 

B O O S ~  

p s i  

20.2 

18.7 

17.0 

15.6 
lean 

I 1 1  

Empty welght 

Add i t i ona l  equtpment 

Empty equlpped welght 

P i  l o t  

Fuel, forward 151.1 ga lJ  

Fuel, r e a r  (64.4 g a l l  

Drop tank 166.2 ga l  i 

Oi l (12.1 ga l  1 

h u n i t i o n  ffi 131 
L2 x 450 rounds l  

h u n l t l o n  MG 151/20E 
iw lng- roots l  i 2  x 250 rounds l  

krmun It ion MG 151/20E 
i ou tboa rd l l 2  x 140 rounds l  

Olsposable we lght  on ETC 501 

Winter-emergency equlpment 

IV 

137 137 137 

-- 1 1'; ~ 1140 ~ 650 

55 55 55 55 

Loaded n e i  ght 9452* 10160* 10724*** 10404** 

3. Flight performance When 21-cm p r o j e c t l l e s  and launchers a r e  i n s t a l l e d ,  the a i r c r a f t  
weight i s  lncreased by 624 Ibs. 

F o r  d e t a i  led d a t a  see t h e  F i ight performance tab les. ** When the 4 501-2 re leases a re  f it t e d  t o  the E R 4  adapter, a i r c r a f  t  
weight I s  decreased by 71 Ibs. 

4. Weight data 
*** At  t h l s  take-o f f  weight, the  t i r e s  a re  overloaded. Use increased 

t i r e  pressure  isee Pa r t  21  and take of f  on ly  f r o n  a paved runway 
o r  hard, even f i e l d .  

W l t h  t h e  a d d l t i o n a l  fuse lage f u e l  tank, 115 L t r  (25.3 g a l l  Ins ta l led ,  
the  a l r c r a f t  we igh t  1s increased by about 265 Ibs. 

-
Fig. 2: Major  dlmensions 
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11: F l g h t e r  ope ra t l ons  w l t h  2 M5 13ls, 4 ffi 151/20Es and Increasd 
range 

2. Engine performance 111s Flghter-banber ope ra t l ons  wt t h  2 MG 1315, 4 MG 151/20Es, and ETI. 
501 

i V i  Flghter-banber ope ra t l ons  w i t h  2 MG 1315, 4 MS 151/20Es, ETC 50' 
w i t h  4 ETC 508-1s o r  50L-2s on ER-4 adeptera, Rsted a l  t i  tude (wl thout d y n a l c  a l r  pressurel  

supercharger low set t 1ng1 
Fo r  m iss lon  types I and 11, 21-cm rocke t  Iaunchers anc a lso  the addi. 
t i o n a l  fuse lage f u e l  tank can be i n s t a l l e d .Al t lrude Power 

f t  hp 

Speed Boost 

RPM PSI 

Take-of f and emergency power 
13 mln maxl 1970 1705 

M l s s l o n  type 

Cllmb and combat power 
130 mln l  2300 1500 

I 1 I 1  

Welght i n  Ibs. 

Moxlmum endurance c r u l s e  3940 1350 

Enpty welght  

A d d l t l o n a l  equlpment 

haxlmum econmy c r u l s e  5900 1045 

II! 

2100 15.6 
lean 

I V  

6750 

858 

Empty equipped weight  ~ 
P1 l o t  l 

6750 

1050 

b. Rated a l t l t u d e  (w l thout  d y n m l c  a l r  pressurel  
supercharger h l gh  s e t t l n g r  

Al t ltude P a e r  

f t  rp 

Fuel, forward (51.1 ga l  l I 

6750 

990 

Fuel, r e a r  (64.4 ga l  l I 

6750 

1160 

Speed Boost 

RPM PSI 
Drop tank (66.2 g a l l  I 
011 (12.1 gal l I 
Amnunlt lon MG 131 

I 2  x 450 rounds l  

Amnunl t I on  MG 151/20E 
Iw lng- roots l  12 x 250 rounds l  

Take-off and emergency power 
l3 m!n maxl 18,700 1420 

Cl lmb m d  combat p m e r  
i3C mln l  17,400 1300 

h m i i i i r i o n  MG 151/20E 
Iou tboa rd l l 2  x  140 rounds l  

D lsposab le  welght  on ETC 501 

.hiaxlmum endurance c r u l s e  18,000 1165 

Moxlmum econmy c ru l se  17,700 970 
Wlnter-emergency equlpment 

3. Flight performance Loaded wei ght 1 5452. 10160. 10724*** 10404'. 

F~~ d e t a i  l e d  d a t a  see t h e  F l igh t  performance tab  l When 21-cm p r o j e c t l  l e s  and launchers a r  e i n s t a l  led, t he  a i r c r a f t  
we lght  1s Increased by 624 Ibs. 

H When the 4 5OL-2 re l eases  are  f  it t e d  t o  the E R 4  adapter, a i r c r a f  t  
we lght  1s decreased by 71 Ibs.4. Weight data 

Mlss ion  type: 

At t h l s  take-o f f  welght,  t he  t l r e s  a re  overloaded. Use increased 
t i r e  pressure lsee P a r t  21 and take o f f  on l y  f r o n  a paved runway 
o r  hard, even f l e l d .  

I:Ffghte ;  operat  ions wI t h  2 ffi  131s and 4 ffi 151/XIEs Wlrh  t h e  a d d l t l o n a i  fuse lage f u e l  tank, 115 L f r  (25.3 g a l l  i n s t a l l e d ,  
t he  a l r c r a f t  we lght  1s Increased by about 265 Ibs. 

I 10500 

Flg.  21 M a j o r  d !nens ions  
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Fig. 31  Bulkhead and rib layout 

C. Aircraft assernbly 

1. Major components 

No Designation 


1 Wlngs 

2 FLaps 

3 Al lerons 

4 Englne bearer assernbly 

5 Power unlt 

6 Horizontal stabi llzer 

7 Elevator 


8 Tal1 unit wlth vertlcal 

stablllzer 


9 Rudder 

10 Undercarrlage 


1 1  Tallwheel unlt 


Fig. 4: Major components 


Attached to 


Fuse l age 

Wings 

Wings 

Bulkhead 1 

Engine bearer assernbly 

Vertlcal stabilizer spar, 
spindle drive a n  d anti- 

stress frame/guide 


Horizontal stabilizer 


Rear fuselage 


Vertical stabilizer 


Wing andu/cradius struts 


Tall unit 
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2. Covers and panels 

Location 


2 2 Engine cowlings, side 

lrt 6 lefti
I l 

3 2 Engine cowlings, bot- 

t m  Irt L lef t 1  


4 1 Forward f uselage, rt 


In fuselage arrnament 

pane l 


F u s e l a g e armamen t 

pane l 


I~ulkhead1, rt L left 


Windscreen mount ing 

unit, rt 6 lef t 


Bu l khead 5, lef t 


10 1 Forward fuselage, rt I I 
1 Behlnd pilot's seat 


1 Rt f uselage between 

bulkheads 8 L 9 


1 Fomard f u s e l o g e ,  
I left 


1 Rt fuselage between 
bulkheads 11 L 12 
lomi t ted l 

2 Tal1 unit, rt & left 

Fuse l age unders i des, 

rt L le f t ,  beneath 

engine support frame 


Fuselage undersides, 

rt L l e f t ,  fonvard 

of f uel tank cover 


Forward f uselage, rt 

6 left 


Fonvard f u s e  l a g e ,  

undersides 


Fuselage undersldes, 

between bulkheads 8 


Fuselage undersldes, 

between bulkheads 9 


I Fonvard f u s e  l a g e ,  

Ieft 


Purpose 


Engine servicing 
spec t i on 

and in-

Engine servicing 
spec t i on 

and in-

Engine servicing and in-
spec t i on 


Fonvard fuel tank filler 

pipe cover 


io open armarnent panel 


Fuselage weapons instal-

l at ion and removal 


Access to rudder pedals 


Fuselage weapons instal-

lation and removal 


Control surfaces locking 

cord stowage 


R e a r  fuel t a n k  filler 

pipe cover 


Stowage bag cover flap 


Oxygen and air tank fill- 

er pipe cover 


Hand hold cover 


First aid kit 


Installation, servicing 

a n d remova l of hori zon- 

tal stabi lizer 


To c o v e r  the u / c  lower 

wheel halves 


Instal lation and removal 
of W i n g - r o o t weapons 
a m u n i t i on boxes 

Servicing and inspection 

of engine accessories 


Fuel tanks installation 

and removal 


Equipment trough cover 


Bottom sheil access cover 


Entry step cover plate 


No 


23 


24 


25 


26 


27 


2 8  


29 


3 0  


31 


32 


33 


34 


3 5  


3 6  


3 7  


Qty 


1 


1 

2 


1 

2 

2 


2 


2 


2 


4 


2 

2 


2 


1 

1 


Locat i on 


Left fuselage between 

bu l kheads 9 6 10 


Rt fuselage between 

bu l kheads 10 L 11 


Rear fuselage lifting 

tube 


Verttcal stabilizer, 

left 


Wlng lower surfaces, 
rt & left 

Wing lower surfaces, 
rt & lef t 

Wing roots, rt 6 left 


Wlng lower surfaces, 

rt L lef t 


Wing leading edge, rt 

6 lef t, between nose 

ribs 7 6 7a 


Wlng lower surfaces, 
2 p e r s i d e  I I e f t L  
rt 1, b e t W e e  n mid- 

Wing lower surfaces, 

between rnid-ribs 6 L 

7 


Wing lower surfaces, 

between mid-ribs 7 L 

9 


Wlng lower surfaces, 

between mid-ri bs 9 L 

1 o 


Rt fuselage between 

bul kheads 6 L 8 


Left fuselage between 

bu l kheads 9 6 9a 


Purpose 


Installation and removal 

of equipment i n equip-

ment bay 


External power connection 


Lifting tube covers 


Servicing tailwheel unit 

and vertice1 stabi lizer 


Extenslon of u/c fairings 

when ETC 501 f i t ted 


Undercarriage lower fair- 

lngs 


Servicing, installation 

and rernoval of wing-root 

weapons 


Undercarrlage upper falr- 

ing 


Centre wlng leading edge 

cap 


Installation, servicing 

a n d  removal of flap 

drive motors 


Instal lation and removal 

of u/c. Rernoval of wing 

gun cartridge caslngs 


Installation, servlclng 

and removal of wing guns 


Servlclngaileron controls 


Radio bat access panel 


Supplementary tank filler 

pipe cover ( W 1  or extra 

fuel tankl 
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F ig.  5: Covers and pane ls  

Il. General maintenance instructions 

A. General servùing instructions metal  p a n e l l i n g  (see LgN 11 11 9 Sheet 11. 

3. 	 R i v e t s  a re  loose: 

Th i s  s e c t i o n  i nc l udes  a l 1  i n s t r u c t i o n s  r e q u i r e d  f o r  a l  when they can be rnoved by a probe o r  s i r n i i a r  

generai  s e r v i c i n g  du t ies .  
b l  w h e n  they a r e  seated a t  an ob l i aue  a n  Q I einstrument; 


t l oose  r i v e t s  which w e r e  pushed through i h e  


1. 	 threaded plugs s k i n  a t  an ang le l ;  
CIwhen a 0,l mn t h i c k  probe can be i nse r t ed  bet-  

B e  f  o r e  use, c a r e f u l l y  c l ean  threads w i t h  a c lean  ween the r i v e t  head and the a i r c r a f t  s k i n  up 

rag. Due t o  the danger o f  explos ion,  e n  s u  r e  t ha t  t o  the r i v e t  s h a f t  Icaused by j o i n i n g  a s t r o n g  
component t o  a weak s k i n  l.

Oxyqen connec t ions  a r e  kep t  f r e e  o f  o i l  and grease. 

~ o . i r e v e n t  s e i  zure of  bo l  t  threads, smear t h e i  wi t h  4. R i v e t s  a re  no t  loose: 

Graph i te  p a s t e  be fo re  use. C o v e  r screws w i t h  tape a l  when they o n l y  have b lack  r ims; 

a f t e r  removal. b l  when a probe cannot be pushed under the  r i v e t  


head. 

2. 	Loose rivets 5. Rivets,  as descr ibed  i n  paras 381 t h r o u g h  CI, 
must be rep laced  du r i ng  overhaul.  

I n  dec i d i ng  whether o r  not  a r i v e t  i s  loose, consid-
e r  the  f o l l o w i n g :  3. 	Push-rod connections 
1. 	 T r u l y  loose r i v e t s  r a r e l y  occur; they a r e  almost 

always due t o  poor  workmanship. Dur ing  i n s t a l l a t i o n ,  the depth of  push-rod connector  

2. 	Rivets  withblack around their h e a d s  are screws can be checked us ing  the  connector i n spec t i on  

o f t e n  considered t o  be loose; from pas t  exper- hole. When inser ted ,  the i nspec t i on  probe must con-

ience, however, they a r e  norma1ly no t .  The f o r -  t a c t  t he  screw threads. P ro tec t  ba l  l -bear ing  bushed 
m e t i o n o f t h e s e r i m s i s c a u s e d  b y a n a t u r a l  p u s h - r o d s a g a i n s t d i r t  ( g r e a s e a n d w a p i n o i l  

' s e t t i n g e ,  due t o  s t r esses  w i t h i n  deeply molded paperi. 
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4. Covers and panels 

Covers and access panels must f i t  properly and close 

fully. The engine c o v e r  tension locks must, when 

locked, remain under tension. They are so designed 

that the lock c o v e r  can be closed with norma1 hand 

pressure. 


5. Pipes and tubes 

Ai l open pipe ends are to be sealed wi th caps, or 

other similar m e a n s ,  to prevent the entry of dirt 

and foreign objects. Lines, where abrasion cannot be 

avoided, m u  s t  be covered with leather. Before the 

engine is first r u  n, and before installation of its 

fittings, the lines must be checked with air p r e s -  

sure. The lines to be checked must be tightly sealed 

and then tested using a line p r e s  s u  r e  about 5 0 %  

greater than maximum system pressure. After the air 

is shut off, t h e  lines m u s t  not lose more than 5% 

pressure in 5 minutes. Leakage inspection of fluid 

b e  a r  i n g lines is carried out whi le the engine is 

running on a test stand. Upon their reaching system 

operating pressure, check the lines for leaks. 


Pipes a n  d tubes ere c o d e d  with coloured rings, or 

g i ued-on col oured b a n d s, in accordance wi th DIN 5, 

to identify the circuits to which they belong. 


6. Cleaning the painted surfaces 

Check the condition of the e x t e r n  a l painted sur- 
faces. Carefully remove oil and engine exhaust 
deposi ts wi th "Ikarol 237" detergent. Then, t h o r  -
o u g h l y  rinse off these areaswith w a t e r  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, ts forbidden. 
These solvents will loosen the paint. 

To recognize and then remove corrosion damage, t h e  

a i r c r a f t  must becleaned from time to time, a n d  

espec i a l l y duri ng overhau l. 


After dusting off the outside surfaces with a soft- 

haired b r u s h ,  wash off the firmly fixed dirt with 

clean, luke-warm water. Or, wash them with a weak, 

non-alkali soap and rinse with w a  ter. Afterwards, 

wipe of f the surfaces wi th sponges and rags. Clean 

t h e  main and tail wheels frequently with water a n d  

brushes to remove any dirt. The "Paint Chartn gives 

information as to the care of paint applied to steel 

and aluminum parts. 


7. Cleaning plexiglass 

To r e m o v e  dust and dirt from Plexiglass surfaces, 

clean them with water at 4 P C  to 5PC, applied with 

a natura1 or viscous sponge, and then buf f dry wLth 

a polishing cloth. To cut through the heavier dirt, 


add l iquid soap or soda. "Glasl~r i t-Aircraf t cleanerN 

with w a  ter, in a 1x20 solution, can also be used. 

W h e n  buffing a wet glass panel, put some "Plexipol 

1 1 "  on the buffing cloth. The use of a b r  e s  i v e  or 
oily polishing -, scouring -, or varnish compounds, 
or of gas or Benzol, is forbidden ithe glass paneis 
will become opaquel. Remove varnish, grease, oil or 
paint with nSangajoln. 

During buffing, remove any remaining grease and oil 

with "Plexipol 11". Rub small scratches and opaque 

glass panels with 'Plexipol I" unti1 the probiem is 

eiiminated. Then f inish off the job wi th "Plexlpol 

11". Small scratches can also be r e m o v e d  mechani- 

cally with a twill fabric buffing wheel and polish- 

ing compound. 


B e f o r e  painting the.aircraft, c o v e r  ail glassed 

areas wlth 011-paper. Further servicing information 

1s includrd in Luftwaffe pamphlet No. 1/96 of 3.8. 

193&-'Flight Safety Inspections and Required Equip- 

mentn. T h e  same pamphlet includes maintenance 

instructions for the buiiet-resistant giass p a n e  I 

and the windscreen side panels. 


8. Overhaul 

TAGL No. 257/42 provides for an airframe inspection 
c y  C l e of 200/5. This means that after 200 engine 
hours a partial o v e r  h a u  1 ,  and after five partial 
overhauls a complete overhaul takes place. An 
inspection cycle of 100/2 has been set for the W 
engine. A c o m p  l e t e  overhaul is to be carried out 
only at a Maintenance Depot. If, over the space of a 
year, no partial o v e r  h a  u I is carried out on the 
e n  gi n e  or airframe, a special inspection is to be 
carried out to confirm the serviceable condition of 
that airframe or engine, and so permit i t  to retain 
i ts status. Af ter 200 take-offs carry out an under- 
carriage actuation test. 

B. General instructions for aircraft 
assembly and disassembly 

1. Basic instructions 

Avoid the use of unsuitable toois. Use special toois 
only for their prescribed tasks. Carefully plan each 
job before beginning it. Ensure that the electricai 
circults are disconnected so that inadvertant trip- 
ping of switches won't cause an a c c  i d e n t  . Fire-
f i g h  t i n-g equipment should be positioned near the 
work area. DO NOT approach an aircraft with an open 
f lame, or smoke in the work area. Only use elect-

rical equipment that is fitted with a spark suppres- 

sor. During drilling, ensure that either no red-hot 

chips ore generated or that adequate cooling of the 

dri l l bit 1s mai.ntained. 
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2. 	Aircraft walk zones attached to the sane lifting hook. Af t e r  lifting, 
the aircraft h a n g s  in a well-balanced position; i t  

For worklng in or on the alrcraft, w e  a r  only soft is steered, during movernent, by a cable attached to 


soled shoes. For stepping on the outer wing panels, the tai lwheel. 


first lay the mats provided. 


Fig. 6r Aircraft walk zones 


3. Placernent of parts and tools 

To avoid damage to removed parts, remove them c o m  

pletely, on padded sheeting or matting, out of fhe 

work area. Tools required for servicing and overhaul 

must be carefully placed on padded sheeting on the 

aircraft. After job completlon, a foreign o b  j e c t  s 

check must be carried out before the first flight. 


4. Marking of parts 

for major disassembly tasks i t  is advisable to imne- 

d i a t e I y mark each removed p a r t , and so ensure a 
s m  o o  t h  work flow durlng reassembly. Special care 
m u  s t  be taken to correctly mark the control stick 
control rod attachment points m d  the related push- 
rods. 

5. Control wire and cable tensions 

Cable tension is to be measured with an FY-tension 
meter. New cables must be prestretched after splic- 
i ng. 


C. Lifting and trestling 

1. Lifting 

The short lifting cable is placed around the rod In 

t h e  rear fuselage, the long o n e  around the lifting 

I u g s on the engine mounting ring; both cables are 


Vmr  AI.\ 

Fig. 7: Lifting the aircraft 


2. Trestling 

Flg. 8*i Trestling the alrcraft 


T h e  aircraft is to be trestled only on t h e  trestle 

points provided on the undersides of the right a n d  

I e f t wing panels behind t h e  undercarriage p i v o  t 

points. The rear f u s e l a g e  is placed in a sling, 

lifted, and after placement of the lifting rod onto 

t h e  rear fuselage trestle iW8-190.00-1021, is r e -  

l eased.. 


The rear fuselage trest le must have a 7 0  kg i157 

Ibi weight a d d e d  to i t  when the corrglete air- 

craf t, including engine and tai l uni t, is trest- 

led; when the tail unit is removed, this weight 

must be increased to 175 kg (386 Ib). 


If a rear fuselage t r e s  t l e iW8-190.00-102) is not 
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ava i able, a makeshift arrangement is possible. In 

this the rear fu s e  I a g e  is supported by a suffi- 

cien .ly long lifting bar, between two suitable 

tres ,les and is weighed down as i ndicated above. 


The rear f usel age t r e s t I e, W8-190.00-105, i s used 

for trestling only the aircraft tail. The trestle is 

placed in t h e  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 wi th a vehicle, avoid 

pulling i t  rearwards (Tail strut fracturel. 


Fig. 9: Towing with a towing vehicle 


.:.. . . _, _
l g :  P f  %l \. , . . : i.-.". . . 

-.i,..-. - -?". .. -.--. - ' -

Fig. IO*: Towing forward with a towing crew 


. . 
,' 

Fig. Il*: Towing rearward wlth a towing crew 


The towing cables are inserted through loops on the 

u p p e r shock struts. A forked bar attached to t h e 

t a i I w h  e e  l is used to steer the aircraft. A v o  i d 

backing up the aircraft during towing. 


Wh e n  towing an aircraft with a towing crew, ensure 
that the aircraft c o n t r o  I surfaces are not pushed 

against. 


To tow the aircraft rearwards using a towing c r e w ,  

slide a pipe (or tube), sufficiently long to al l o w  

room for t w o  men pustiing per s i d e ,  t h r o u g h  the 

lifting tube. One man handles the forked tailwheel 

bar. 


Before towing, first ensure that the tailwheel lock- 

ing unit is disengaged. 


E. Anchoring and covering 

3 r n e e l  chochs 6 P1101 t u ~ ecorcr  
7 u n a c r c a r r l a q e  ancner ing  l i n e s  7 E l c r a t o r  guai I o c k s  
J 2car l u z r l a y r  cnchorln;  l i n c s  a A l l c r o n  qust  Iocks  
4 G T O Y ~ Csnchors 9 r7ua3cr g u i ?  locka  
5 P r o p ~ l l e r  n u ~cnv t r  10 Englnc sna f e r r a r a  l ~ s e l a q cc o r c r  

1 1  Gun corcrs  

Fig. 12: Aircraft anchored and covered 


Aircraft left standing in the open must be anchored, 

to f o u r  ground anchors, and covered. Place w h e e  I 

C h o c  k s  in front of and behind each mainwheel. The 

c c n t  r o  I surfaces locking cord is hooked onto tIie 

left r u d d e r  pedal and connected to the c o n t r o 1  

c o  l u m n .  The various control surfaces ere held in 

position by gust locks. For t e m o r a r y  parking in 

calm weather conditions, use of the control surfaces 

locking cord is sufficient. 


At the front, the aircraft is anchored by the towing 

loops; at the rear; by the rear fuselage l i f t i n g  

tube. 


The aircraft rear anchoring line is inserted in o n e  
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s i d e  of t h e  l i f t i n g  t u b e ,  i s  p u l l e d  s l i g h t l y  more 
than  h a l f  way th rough ,  w r  a p  p  e d  ove r  t h e  fuse lage ,  
r e i n s e r t e d  i n  t h  e  l i f t i n g  tube,  a n  d  p u l l e d  t h r o u g h  
t o  t h e  o t h e r  s i d e .  

T h e  a i r s c r e w  must be so p o s i t i o n e d  t h a t  one p r o p e l -
l e r  b l a d e  p o i n t s  v e r t i c a l l y  upwards. 

The a n c h o r  i n g  l i n e s  a r e  p u l l e d  t i g h t .  I n  case of 
r a i n ,  t h  e l i n e s  must  be loosened as  they  w i l l  con-
t r  a c  t when wet tened.  On t h e  o t h e r  hand, i n  s to rmy  
weather  ( h i g h  w i n d s l ,  t h e  l i n e s  must be t i g h t e n e d .  

The powerp lan t  and f o r w a r d  f u s e l a g e  a r e  cove red  by a 
s i n g l e  sheet .  P u l l o v e r  c o v e r s  a r e  a l s o  p r o v i d e d  f o r  
t h e  a i r s c r e w  s p i n n e r ,  t h e  p i t o t  t u b e  and t h e  cannon 
b a r r e l s .  v 
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(With undcrring 21-cm BR weopons system)
Rscoqnizing the Fw 190A-8:  
1 BuIgea f u ~ ~ l o g earmoment pane1 hourtng l r o  

MG 131 13mm machine gunr (olro on 0-71 
2 FuG l 6 2 1  Morane antenna on undeiride af 

I s f t  inner r t n g  pone1 
3 Pitol tube .t r ipht r i n g  t ip 

1 2  EC-ruddcr pedol i i l h  Integra1 bmLI pump 
1 3  StL 131/5 8 f i ied nmunt aod caiitrr bmcket 
1 4  Imlrumant PQMIS 
l 5  & lk t  resistant rndrc rcm (50mm thlck at 25O) 
1 6  Rni I68 ref lect~f p w m  
1 7  Conow octuatm pam 
1 8  KG 138 can?fd rtick 
19 Inrtrurnem couo*  
2 0  W\ saaf r i t h  a-d raar pane1 
2 1  iiaad a r w r  (14rnm thickl 
2 2  FuG 1627 tranimltter-recehor uni1 
2 3  FVG 1621 porer IranrtCfmar 
2 4  m a d  ormour suppor1 strui  
2 5  Canopy c a t m  guida tube k m t a i u  axc ia i~n  

1 VDM 3-bladrd, gd 10ble m h ,  constani swrd, charge for Canapy je t t lun l
a i i rc in i  (IO IO & 2 6  FuG 250 tranrmtter-receirer unti 


2 0il coalei norr rinp (5mm arrnwrl  2 7  FuG 16ZY homer bearing conveiter 

3 8arch t r in  mopnelo 2 8  DUZ iuddsi actuation mds 

4 BMW 8010-2 14-cylindar radial rnqine (1700 hp1 2 9  Elerator control cables 

5 Synchronizalion pear for -in ,001 weapwis 3 0  Rudder de i iec im n u a  0.w 

6 Enqtne mounting rmp i i l n  ln?&ral contrai uni1 31  Reai furelqe 11ftsnq tube 


011 tank 3 2  Trinqulai stress frame 
7 Erigine bearer arsembly 3 3 Stab lwr  tilm d r w  rnatm 
8 Cockpt fresh alr pipe 3 4  TaiI rneel ietracllon cable W!4e tuba 
9 MG 131 13mm machine grn 3 5  Relraction cabk 

1 0  Fureiape reapon ommunilion bo i  1400 mindsl 3 6  Toi1 rhee l  snock strut CM8 

pe; punl 3 7  TaiI rneel extenslon losk 


11 A8leion contro' aclualion rod 3 8  Toil rheel ertension spiinp 


3 9  Tail Iipht
4 0  Fabiic cuff 
41 Tail rheel stock strut 
4 2  Tail rhee l  (350 i 135 tire) 
4 3  Tail rheel Iack actwtion i06 
4 4  Elewo?ai differential bellcmnk 
4 5  FuG 250 a n t m  
4 6  0uIkhead 12 conmmlnp fabric pancl 
4 7  Mastei co 
4 8  FuG 16ZY :da??o,inp amerma 
4 9  Oiypen bo l t les  (91
5 0  Tonk far M-l (S.7 aal) Cf tue1 (25 3 a011 
5 1  Retractable step
5 2  Furrbqe rmar tue1 mnk (64.5 p011 
5 3  Fuseiape forword tue1 tank (51 paO 
5 4  Whp mal pun amrmnitwn box i250 mindsl 
5 5  Lmk bdt wamsnt/cartridae C& chite 

(Or fuSe6ga W ~ ~ P O N  
5 6  Fud de-aemtoi 
5 7  Enpine n a r t n  un11 
5 8  Yam mdeicarrlape shock strul  
5 9  Y a h  rhmel (700 i 175 Ilre) 
6 0  Enpine o1 pump 
61 011 rump
6 2  Ckwlar o11 tank (12 1 qall 
6 3  Ckcular o11 caolar 
6 4  Enplne coollnp fan 
6 5  Ropr l l r r  pl tch adJustment rnechn lm 





For Official Use Only! 

Aircraf t Handbook 


Part 1 


Fuselage 


(Ef fective July 1944) 

Issued September 1944 




"-

Fuselage 


Description 

The Dural fuselage, of monocoque construction, is of 

circular cross-section at the forward end for match- 

i ng to t h e radi al engine; and of oval cross-sec t i on 

at the rear end for matching to the tail unit. 


The fuselage is divided into a forward section (1,l) 

and a rear section i1,21. 


The f u  s e  I a g e  forward section comprises the wind- 

screen framework (1,31, t h e engine bearer assemb l y 

i1,41, and the fuel tank cover panel 11,5). 


Fig. 3: Fuel tank cover panel 


The forward fuselage (Fig. 21 extends from the fire- 
wall (2,lI to Bulkhead 8 i2,21. On the firewall are 
t h e ottachment points for both the e n  g i n e bearer 
a s  s e m b  l y 12,3) and the wing main spar i2,4). The 
W i n g  rear spar attachment points are on both sides 
of Bulkhead 4. 

I t  c o n  t a i n s  the cockpit (2,6) and the fuel tank 
compartment i2,71 . T h e  latter is enclosed by t h e  
fuel tank cover ponel (Fig. 3). 

l F O T W O T Os ~ ~ t l o n  3 Winascreen f r s m r o r k  The seat mounting frame (2,81 closes off the rear of 
2 acar ~ c c t i o r  

5 Fuel  
Enslne acarcr  arsemblr  

lsnh cowcr j a n c l  
the c o c k p i  t. It comprises two frame s e g m e n  t s ,  
attached to th e fusrlage sides, a n d  includes 

Fig. l*: Fuselage integrzl seat adjustment channels. 

A. Forward fuselage 

1 L-CT snc i  i  5 Fobr lc  pene1 
1 F l r n a l l  5 Rear ,por a t l a c h m n t  u o l n t  2 L e f t  r h c l l  6 Tali u n l t  a t t a c h n t  I r a  
2 Bulkncad 8 6 Cockolf  3 R i g n t  s h c l l  7 E a u l o m n t  acccrs  panc l  

3 Englnc Drsrer ssscmbir a t t a c n m n t  poin13 7 Fuc l  tsnk compsr tmnt  4 Upper acck lng  8 ~ ( C D T  fuselage I l f t l n ~  tuac 
4 Wing for-era suar o t t o c n m n l  po ln t  e sca t  m u n t l n g  fra-

Fig. 2: Forward fuselage Fig. 4*: Rear fuselage 
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B. Rear f uselage 

The rear fuselage (Fig. 4 )  consists of a lower shell 

(4.1 1,  left and righi shelis (4,2 and 4,3), an upper 
dscking i4,41, as well as a fabric panel (4,51, and 
3 rear frame containing mounting points for the tail 
unit (4,6). 

The shells are composed of frame segments, longerons 

a n  d outer skin panels. T h  e lower frame shell seg- 

m e  n t s are so constructed as to also serve as plat- 

forms for the O x  y g e n  botties, transfonners, etc.; 

w h  i I e the side shell frame segments carry the N / T 

platform supports. The equipment access psnel 14,71 

is I o c a t e d  in the left s h e l  I, its hinge b e  i n g  

screwed onto the shell. T h e  panel, internally 

strengthened, is held open by a folded strut, and is 

held C I o s  e d  by four quick-release fasteners which 

slide into the side shell. A tube (4,81, designed to 

accomodate a lifting bar, forms part of Bulkhead 13. 

T h e  upper decking (4,41 is cornp o s e d  of two skin 

panels, riveted to a U-shaped channel which acts ss 

a guide for the cockpit canopy centre roller. 


Fig. 5: Sealed panel 


A sealed p a n e  I (Fig. 5 )  prevents engine e x h a u s  t 
f u m e s  from being sucked forward into t h  e cockpit. 
The ce1 lulose a c  e t a t e line sheet (5,l 1 is held in 
p I a c  e b y  a cable (5.21 which is stretched over the 
rol led inner edge of th? frame (Bulkhead 121, and is 
s e c u r e d  by a tension lock (5,3). Rubber collars 
15,4), enclosing alloy bushings, permit the passage 

of contro1 cables through the panel. 


C. Windscreen unit 

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

sheets of bullet resistant glass (6,l). The rnounting 


6':Fig. 
 Windscreen unit 


b r a C k e t (6,21 serves ~ ! S O  as weapon, gunsight and 

instrument p a n e  I carrier unit, as well as fuselage 

armament cover hinge point. 


A self-supporting weided steel frame (6,3) forms the 

rear support for the glass panels. 


D. Engine bearer assembly 

Fig. 7: Engine bearer assembly 


T h  e engine bearer assembly, onto w h  i C h the engine 
r n o u n t i  n g  ring is secured, is built up of s t e e  I 
tubing and welded fittings. These fittings include 
threaded sockets (7,2) f o r  attachment to the engine 
mounting ring, and slotted lugs (7,1 for attachment 
to the f irewall. 

E. Fuselage fittings 

The pilot's s e a t  consists of a D u r a  I pan ( 8 , 1  1 
riveted to an armoured back plate (8,21. The seat is 
a t  t a c h e d  to t h e  channel sections (8,3) at four 
points; seat adjustment levers (8,4l are mounted on 
t h e  upper attachment points. To lock the seat into 
p o s  1 t i o n ,  l i f t  the levers; this inserts the lock 
studs into detents in the slide rails. To r e  I e a s e  
the seat, simply rotate the levers Inwards. 

A baggage compartment (8,51 is situated behind t h  e 
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S t e l  pan . l t n  cuahlon 9 F r t s h  a l r  l u a t  
A r m o u r t d  a o c i  p l o l t  1 0  C O C ~ P I ~r c n t l l a l l o n  . C f u ~ t i o n  r O d  

i e a f  g u l d r  cnenncir 11 Fue I  tank c o v t r  p l a t c  
Scat a a j u s f w n t  I c r t r  1 2  i n s t r v n n l  pane1 c o i 1  InS  
'daggagt C - a r t m n t  13 E s u l p m n f  arsrcr u n l t  

E C a c z p l f  cn t rancc  laaacr  1 4  Cenap7 a r l r e  u n l t  
7  L a 4 d t r  e i t ~ n s l o n  bu f fon  13  Canopy j c l f l i o n  m c h a n l s m  
e F s a r l c  p e n t i  16 s t . r t ~ ~~ r e n k  

1 7  Coc l lng  f l a p  s c l u a t l o n  gcar 

Fig. 8: Fuselage fittings 


pi lot's seat. 	 armarnent cover (9,51 against inadvertent closing by 
hooking the shoulder straps onto it.A retractable entrance ladder (8,6) is positioned on 

the fuselage left side. It is locked in the retract- 
ed posi tlon by a spring-loaded l e v e r in the ladder 
guide rods. To lower the ladder, depress the Iadder 
extension button (8,7). 

The wing-root 
brace struts. 

armament doors (9,3)are held open by 

F r e s  h alr enters the cockpit through a ventilation 
tube (8,9). A valve, positloned on the f i r e w a  I I , 
permi ts fu1 l ad justment of the aii- f low. A rod leads 
from the valve to a lever on Bulkhead 3; the l e v e r  
is actuated by the right foot. 

F o r  the functlonlng of t h e  coollng flap 
rods, see Part 7. 

actuation 

F. Fuselage covering 

The fuselage covering comprises the units listed in 

Fig. 9 isee the following page). 


Nhen t h e  alrcraft is trestled, secure t h e  fuselage 	 Fig. 10: Canopy 
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Fig. 9: Fuselage covering 


1. Canopy 

The C a n o p  y (Flg. 10) consists of a steel f r a m e  

(10,l) W i t h  Plexiglass penelling (10,2). The unit 

moves on ball-bearing rollers 110,31 in channels set 

in the fuselage upper decking. Within the canopy is 

positloned t h e  head armour 110,4) which is held in 

place by a steel r e  t a i n i n g rod (10,5) and by two 

cab l es. 


The c a  n o p  y 1s opened and closed by a hand c r a n  k 

(11,1), driving a rack-and-pinion gear, located on 

t h e  cockpit right wall. To prevent the canopy frorn 

being m o v e d  rearwards beyond the end of t h  e drive 

s e c t  i o n  (11,2), its Iast t o o t h  is located 3 9 m n  

(14 in1 f r m  the f o r w a r d  end of t h e  section. At 

rest, t h e spring-loaded c r  a n  k handle is held i n 

piace by a stud in the handle i11,31; this stud fits 

i n t o matching ho1 es arranged around the circurnfer- 


ecce of the circular base piate 111,4). To turn the 

crank, keep the handle pulled out. The canopy can be 

o p e n  e d  frorn outside by sinultaneously turning and 

depressing a spring-l oaded, n o t C h e d thumb screw, 

positioned over the crank axle on the fuselage right 

side. 


The canopy is j e  t t i s o n  e d  by an explosive charge 

(11,121 w h  i C h is actuated by firrnly depressing the 

red jettison lever (11,5). As the lever is depress- 

ed,, i t C a u  s e s  a bushed strut (11,201 to raise the 

h o o d  drive s e  C t i o n (11,21 f r m  the pinion wheel 

i11,61; an.d simultaneously rotates the safety pawl 

(11,101 to release the firing pin (11,11 l. 


T h e outer tube (11,13) of the jettisoning mechanism 
is attached to the rear of the canopy. I t  contains 
t h e inner, or firing, tube (11,141 which is fitted 
with three s e a l  i n g  rings to maintain a tight fit. 
T h  e outer tube which s e r v  e s  as t h e  canopy guide 
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1 nand crank 
2 Canopy d r l r i  i r c t  lon 
3 nana lr 
r C l r c u l a r  Dasr p ia? .  
3 J r f l l s o n  1.r.r 
6 P ln lon r n e r l  
7 J r t t  lson mchenlan  actuat lon  r o d  
8 Acluatlng 1cv.r 
Q Rotat lnp  shsf t  

O S a l r l y  p a l  

11 F l r l n g  p l n  
1 2  EXP l o s l r r  chargr 
1 3  O ~ t r rI U D ~  
1 4  Innrr .  I I r I n g  t u ~ i  
13 Rol I r r s  
16 Upprr arcklng channrl u c t l o n  
17 Sal.ty i c r r  
l 8  kr . r  cap 
19 Canopy guld. ro1l.r. 
2 0  8ush.a s t r u f  

Fig. 11: Canopy jettison mechanism 


during n o r m a  I opening and closing, is fitted with 

two r o l l e r s  (11,151 which move inside the u p p e r  

decking channel section (11,161. 


I f  t h e  aircraft is to remain on the ground for an y 

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 
assemhly, the side p a n e  I s  ( 9 , 4 )  can be positioned 
horizontal ly. When so positioned they must not be 
stepped on. 

Opening and closing the side panels 


By opening or closing these panels in an incorrect 

s e q u e n c e ,  one can, in tightening t h e  screw lock 

[12,4), ex e r  t a force suff icient to either distort 

t h e  pane1 rivet h o l e s  or the p a n e 1  itself. The 

following sequence M U S T ,  therefore, be followed in 

opening or closing the panels: 


To open: 


a )  O p e n  the quick-release fastener (12,ll and t h e  

toggle C I  ips i12,2); 


b) L o o s e n  the screw lock (12,4). The hoak (12,31 

wlll autmatically sprlng cut of its guide. 


To close: 


a) Lightly posltlon the panel; then wlth the head of 

the screw, probe for its attachment base; 


l Quick-reiease (astener 3 Mook 
2 Togyle c l i p  r j c r e r  lock 

Fig. 12: Fuselage side panel 


b) Place the t w o  clips in position, bu t don't lock 

them. Leave the quick-release fastener open; 


C )  Turn the screw lock until f u r t  h e r  rotation be- 

comes difflcult. At this point the panel has the 

required tension; 


dl Give the c o r n e r  of t h e  panel over t h e  hook a 

solfd blow of the fist to f o r c e  the hook over a 

rounded horn on the engine mounting ring; 


e) Rotate t-h e screw lock unti1 its tight; then lock 

the clips and the fastener. 
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G. Equipment 

1. Radio installation 

The r a d i o  gear i s  l o c a t e d  i n  the  f  o r w a r d  fuselage 
Setween B u  I k h e a d  s  6 and 8. A hinged pane1 on the 
fuse lage  r i g h t  s i d e  p r o v i d e s  a c c e  s s  f o r  equipment 
ad j u s  tmen t. 

T h i s  gear 1s p r o v i d e d  w i t h  two antenna u n i t s ;  one, a 
T-shaped wire, s t r e t c h e s  between the  v e r t i c a l  stab-
i I i z e r  and the  s l i d i n g  canopy, e n t e r i n g  the  r e a r  
upper f u s e l a g e  v i a  a frequency rnatching device;  the 
second, a f i x e d  rod ,  i s  l o c a t e d  b e n  e a t h the  l e f t  
i n n e r  w lng  panel .  

2. First aid kit 

T h  e f i r s t  a i d  k i t  i s  con ta ined  i n  a h c l d e r  on t  h e  
fuse lage  r i g h t  s i d e .  Access t o  i t  i s  p rov ided  by a 
h inged cover  secured by qu ick - re lease  fasteners.  

3. Oxygen bottles 

The Oxygen e q  u i p r n e n  t c o n s i s t s  o f  t  h r e  e s e t s  of 
s p h e r i c a l  s t e e l  b o  t  t I e s ,  a l 1  rnounted on a r a c k  i n  
the equipment bay. 

4. Flare pistol 

The f  l a r e  p i s t o l  i s  s e c u r e d  by a r u b b e r  s leeve 
mounted on t h e  c o c k p i t  r i g h t  s i d e  a t  Bulkhead 3. I t s  
amnun i t ion  i s  s t o r e d  b e n e  a t h the r i g h t  instrurnent 
console. 

v 
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Undercarriage 


I. Description 

A. Main undercarriage unit 

1. General 

1 S l n g l c  s i r u t  main gcar 4 nabn i n e e l s  
2 u?der- ing aper lure  5 ~ n e e l  coverr 
3 Fuse lage  a p e r t u r e  6 undcrce r r  tsgc f a i r  i ngs  

7 T a i l r h e e I  

Fig. 1: Undercarriage unit 


The aircraft has a two strut main undercarriage unit 

I1,l which is mounted on the main spar and retracts 

inwards. When retracted, the unit fits into ap e r -  

tu r e  s in the undersides of the wing 11,21 and the 

f uselage 11,3). The f uselage apertures are ei ther 

fully covered by hinged d o o r s  11,51, or, when an 

E T C  5 0 1  rack is fitted, partially covered by fixed 

panels. The underwing apertures are sealed by fair- 

ings 11,6) attached to the undercarriage struts. 


The main gear is both retracted and .extended elect- 

rically. A cable attached to the right undercarriage 

member causes the tailwheel 11,71 to retract simul- 

taneously with the main gear. 


2. Main unit construction 

The main gear consists of two EC-oleo s h o c k  struts 

12,l) which have, at their upper ends, right-angled, 

tapered mounting a s s e m b  I i e s  12,21; and at their 

lower ends, housings 12,31 for the cantilever axles. 

A scissors unit (2,4) connecting the upper and lower 

shock strut m e m b  e r  s, absorbs torque stresses and 

ensures proper main gear tracking. 


Each m a  i n gear strut is r e  t r 8c t e d and extended 

individually by a rotating drive unit (2,5) powered 

by an electric m o  t o  r (2,6); bolted together, they 

are mounted on the main spar. 


To retract the main gear, the drive unit rotates the 

u p p e r  radius rod (2,7) which pulls up the I o w e r  


i i i - 0 1 - 0  shock s f r u 7  6 E l e c t r i c  motor 
2 - i n  s t r U 1  m0un. l -7  ~ s 5 c m r i l ~  7 M P C r  r a d i u s  r o d  
3 A r l c  nousinc a .mcr r e d l u s  r o d  
4 S C I S S O ~ S  9 R e t r a c t i o nu n i t  I ock ing  hooks 
5 i o t e t i n g  c r i u c  u n i l  1 C  S C ~ I C Oa i r - j l c h  

I l  ieilrnecl r e t r a c i i o n  c a o l r  

Fig. 2: Main gear unit lwith wheel 

doors fitted) 


radius rod (2,8) and with i t  the shock strut 12.1 1. 

T h  e main gear members are secured in the retracted 

position by powerful locking hooks 12,9). 


A sealed air-jack 12,101 is attached, at one end, to 

t h e  drive unit and, at the other end, to an attach- 

m e  nt point within the wing leading ed ge. Ouring 

retraction i t  is cmpressed; subsequently, aiding in 

t h  e undercarriage lowering. In the event of elect- 

rical failure i t  ensures full undercarriage exten- 

sion. 


The tailwheel retraction cable 12,11) is attached to 

a rod on the right s h o c k  strut radius rod h i n g e  

point. 


3. Up-lock mechanism 

The main gear up-lock m e c h  an i s m  consists of t w  o 
locking un i t s 13,l 1, sp u r  s on each shock s t r u t 
13,21, and a DUZ-f lexible cable 13,3). 

The operation of the up-lock system is d e s c  r i b e d  

below. 
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Control unit sssembly 


Description 


A. General 

The control unit assembly consists of the horizontal 
stsbilizer and elevators (1,11, the vertical stabi- 
Iizer and rudder i1,2), the ailerons 11,3), and the 
Is nd i n g flaps i1,41. The control surfaces have no 
servo trims, only ground adjustable tabs. The hori- 
zontal s t  a b  i I i z e r  can, however, be electrically 
adjusted, in flight, for changes of trirn. 

Ali control surfaces h a v  e mass balancing, and are, 

except for their leading edges, fabric covered. 


l Elevstor un i t  3 Al leronr 
2 Rudder u n l t  4 Lsndlng f lsps  -

Fig. l*: Control unit assembly 


See Part 4 concerning actuation of the control 

surf aces and the l and i ng f l aps. 


B. Elevator unit 

The e l e v a t  o r  unit has a symnetrical airfoil, has 

rounded ends, and is of t r a p i z o i d a l shape. I ts 

I e ad i n g edge is on the fuselage longi tudinal axis 

while i t s r o t a t i o n a l  axis ispositioned 11,5mn 

(0.45 in) a b o v e  it. It consists of a o n e - p  i e c e  
horizontal stabilizer (2,l) and two elevator halves 
(2,2 1. 

The h o  r i z o  n t a l stabi l izer 13,l is of Aluminum 

construction with a one-piece s p a r .  Basically, 'it 

consists of an upper and lower shell, riveted 


l d e r i z e n t r l  r tab i  l i z c r  3 Trlm tab 
2 E lcroter  n a l l  4 S i s b l l i r r r  f o l r i n ~pancl 

L C o v c r  p l a r c  

Fig. 2: Elevator unit 


t o  g e  t h e r  , to which are screwed the leading edges 
i3,21 and the tips i3,31. 

The s t a b  i I i z e r  is attached to both sides of the 

d i a g o n  a l spar by a pivotal mounting. Its leading 

edge upper attachment point connects to an electric 

motor through a drive spindle; thus permitting 

stabilizer adjustment. Vertical stresses are passed 

through the drive spindle to the vertical stabilizer 

(see Fig. 71. 


Sidewards movement of the stabilizer is prevented by 

a triangular stress f r a m  e i7,3) which is connected 

th th e leading edge I o w e r  attachment point and to 

the tail unit forward bulkhead. 


1. Horizontal stabilizer 

T h  e horizontal stabi lizer is actuated by a spring- 


l Hor lzonis l  s t s b i l l z e r  2 Lesalng edges 3 T lpr  

Fig. 3: ~or.izontal stabilizer 
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7 ~ o c k i n gu n i r  3 D L Z - l l c i i b l e  c a b , c  i i t n  hano le  
2 Sour 4 S h ~ c k ! ~  

Fig. 3:  ~ocking mechanisrn 

4. Operation 

U n d e r c a r r i a g e  operation is controlled by push 

buttons located on the cockpit left instrument 

console (4,11. T h e undercarriage retraction button 

is secured against accidental activation by a safety 

cover (4,2). 


Undercarrlage retraction 


After attaining t h  e required rninirnurn altitude, 

r e  t r a c  t the undercarriage by flipping up the r e d  

s a f e t y cover aver the 'Einl bu t ton and depressing 

that button. Thls causes t h e  locking hooks to open 

and the electrical drive motors to start raising the 

gear. In t h e  last portion of the retraction cycle, 

the shock strut spurs come in contact with the lock- 

ing unit h o  o k  s which are then forced up and locked 

in place; securing t h e  undercarriage a n  d simultan- 

e o u s  l y switching off the electrlcal motors. This 

p o  s i t i o n  is indicated by the i l  lumination of the 

red Ilghts on the undercarriage Indlcator unit. 


In addition to the electrical rnonitoring of the gear 

positlon there 1s also mechanical rnonitoring, In the 

form of an indlcator rod (5,l l for each strut. T h e  

t o p  of the rod Is flush with the wing upper surface 

when the gear Is retracted. 


Undercarrlage extenslon 


T o  lower the undercarriage, depress the 'Ausl 


1 

4 


2 

3 


1 Lett  inrtrumni console 
2 Solctr corcr 
3 U/c eitenrian b u l t o n  
4 U/c poidtlon lo~hts 

Fig. 4: Undercarriage controls 


butt on. This causes t h  e locking unit hook to open, 
r e  l e a s  i n  g the undercarriage legs, and starts the 
e l ec tric motors. When the gear is fully extended and 
locked down, a microsnitch on each upper radius r o d  
autornatically switches off the drive rnot o r s  . This 
position is shown by t h  e illurnination of t h e green 
lights on the undercarriage indicator unit. 

T h  e indicator rod (5,l shows full rnain gear 

extension when the white band at its base b e c o r n e s  

v i s i b l e. Whi le only the red portion of the r o d 

shows, the gear is in an unsafe condition. 


T h e  indicator rod (5,l l is attached to the rotating 

Fig. 5: Indicator rod mechanism 
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d r i v e  ou te r  cover (5,21, and i s  led  th rough t he  wing 
upper s k i n  by a bushed s p h e r i c a l  bea r i ng  (5,31. 

Emergency undercarr iage ex tens i on  

I n  case of f a i l u r e  of the  e l e c t r i c  motor. t h e  main 
gear can be I o w e  r e d  by p u l l i n g  t he  emergency gear 
ex tens i on  handle. Th is  manual ly  un locks  t he  s h  o c  k 
s  t  r u  t s ,  which, w l  t h  t he  he lp  o f  g r a v i t y  and t he  
sea led  a i r - jacks .  then f u1  l y  extend. I f  t he  e I e c  t-
r i c a l  mon i t o r i ng  c i r c u i t r y  i s  a l s o  unserv iceable,  
e n  s u  r e  t ha t  the  wh i t e  bands on t h e  i n d i c a t o r  r o d s  
a re  v i s i b l e .  

5. Main tires 

Ti- ' - c r a f t m a i n  t i r e s r n e a s u r e 7 0 0 ~ 1 7 5 m n w i t h  
3 L  mm d iameter brakes. 

6. Braking system 

1 Brake shoes 3 Brmkc punps 
2 Broke l i ner 1 EC-ruaaer pcasls 

Fig. 6: B rak i ng  rnechanism 

The b r a k i n g  system c o n s i s t s  of  a  h y d r a u l l c a l l y  
ac tua ted  brake shoe 16,lI on each main wheel , brake 
I i n e s  (6,21, a n d  a h y d r a u l i c  purnp i6,3) a t tached t o  
each EC-rudder pedal (6,4). 

T h e  wheels can be braked i n d i v i d u a l l y .  T h e  brakes 
a r  e energ ized by toe p ressure  on t he  rudder  pedals;  

c a u s  I n g  h y d r a u l i c  f l u i d  t o  rnove down the  l i n e s  t o  
t h e  brake shoe servos, f o r c i n g  the  shoes against  the 
b rake  drums. Removing pressure f rom the  brake pumps 
r e l e a s e s  t he  brakes. The brakes opera te  on the Duo- 
Servo-Pr lnc ip le .  

7. Undercarriage fairings & wh.eel doors 

l n a i n  gear l e l r i n g s  

2 *heel aoors 

3 E n g i n c  lo rer  suppor1 u n l r  

4 rinccl aoor ninge 

5 *necl aoor l a e r  s l r u t  

6 A a ~ u s t i n g  Iock-nul 
---... ---. 
7 rihecl aoor upper s < r u l  

8 Toi I r h e e l  p u l l e y  

9 S t r u t  r p r i n g  


10 P l a l e  
1 1  riheel aoor up-lock 
1 2  Enrrgcncy cr tcns ion  hanalc 
6 Tal l r n c c l  r e t r n c t l o n  coa lc  

Fig. 7: Wheel door a c t u a t i o n  u n i t  

The a p  e r  t u r e s  i n  the unders ides of  t h e  wing a n d  
f use lage  a r e  f u l l y  sealed, upon u n d e r c  a r r  i a g e  
r e t r a c t i o n ,  by two-piece f a i r i n g s  [7,1 and Fig. 8) 
f i x e d  t o  t he  shock s t r u t s ,  and by h inged wheel doors 
(7,21 ( f  i xed  f a l r i n g s  a re  s u b s t i t u t e d  f o r  t h e doors 
when an ETC 501 rack  1s f i t t e d ) .  

T h  e wheel doors i7,2l a r  e a t tached by h inges (7.4) 
t o  t h e  engine lower s u p p o r  t u n i t  i7,31, and a r e  
o p  e n  e d  and c losed  mechan ica l l y  by t he  rnovement of 
t h e  main .gear. 

Wh i l e  t he  undercar r lage  1s extended, t h e  wheel doors 
i7,21 a r e  kep t  open by t he  t ens i on  of t he  s p r  i n g  
(7,9) connect i n g  t h e wheel door s t r u t s  (7,5 and 71. 

D u r i n g  t  h e  f i n a l  phase of undercar r iage  r e t r a c t i o n .  
t h e rnainwheel presses up aga ins t  a p l a t e  (7,101 on 
t h e  unders ide of  t he  upper s t r u t  i7,71 f o r c i n g  t h e  
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Fig. 8: Right  undercarriage f a i r i n g s  
i Inner l 

Fig. 9: Wheel door p o s i t i o n s  du r i ng  r e t r a c t i o n  

Fig. 8a: Wheel doors 

the  wheel door t o  close. The door 1s locked up by a 
spring-loaded catch l7,11 1 which e n  g a  g e s  the maln 
gear l m e r  f a i r i n g  [8,4) LSee a l s o  Fig. 91. 

D u r i n g undercarr lage extension, the act i on  of the 
s t r u t  s p r i n g  L7,9) fo rces  open the  wheel doors. 

Wh e n  an ETC 501 undercarriage rack  1s f i t t e d ,  t h e  
wheel d o o r  s are replaced b y ' w h e e  I f a i r i n g  p ia tes  
Lwheel door s t r u t s  ore a l so  r e m o v e d l .  To decrease 
the  u n c o v e r e d  area over the wheels caused by the Fig. 10: Undercarr iage I l e f t l  r e t r a c t e d  
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removal of t h e  wheel doors, t  h e  main gear f a i r i n g s  
I7,l l a r  e lengthened by screwing an extension piece 
onto the bottom of the iower f a i r i n g  (8,41. 

6. Tailwheel 

1. Generai 

l E l c r a t o r  con t ro1  r o a a  7 Lock lng  b e l  t s  
2 B c l l - c r s n k  B Sor lng  
3 ~ c r c r  9 T a l l r n e t l  mount lng  srm 
r kl S E ~ C I  1 0  E G r I i o ~ h  r t r u t  
5 ~ o c k i n g  s c t u a l l o n  rcd 11  F o r k r a  r h e e l  h o u r l n g  
o Lac* ing  srm i 2  R c t u r n  s o r l n g  

Fig. 12: Tailwheel lock ing  u n i t  

2. Tailwheel unit construction 

T h  e ta i lwhee l  u n i t  i s  cmposed of an ECshock s t r u t  
(11,l I  topped by a combination r o l l e r  u n i t  and down- 
lock (11,2), a rnounting arm (11,31, a forked housing 
(11,41, and a t a i  lwheel l11,51. A drag yoke (11,61, 
attached t o  both the diagonal s p a r  (11,71 and t h e  
rnounting a r  m (11,31 by bushed bearings, guides t h e 
movement of  t h e  taf lwheel  u n i t  and ebsorbs horizon- 
t a l  s t r e s s e s  on i t .  The lock ing  u n i t  (11,81 i s  
l inked t o  the e levator  and 1s a c  t i v a t e d  when the 
c o  n t r o I s t i c k  i s  pu l l ed  fu1 l y  back (see Fig. 12). 

I Ta l l *nec l  shock s l r u l  7 D lagona l  r o a r  Dur ing  take-off t h i s  can be used t o  p r  e v e  n t t a i  I -  
2 R o l I e r  u n i t  ana a a n - l o c k  B  Locklng unil 
3 Ta i  ~ . n c c ~  mounting arm 9 E z t c n s l o n  l o c k i n g  a r m  w h  e e  I shirny and poss ib le  ground looplng. When the 
4 Forkca I~CCI housing l 0  Shock s t r u t  g ~ l d -
5 T ~ ~ I - ~ C C I  11  a e t r a c t i o n  GODI. . ta i lwhee l  1s extended, t h e  down-lock i s  wedged i n t o  
6 D r a g  yoke i 2  E x t e n r i o n  spr lng  an en larged cav i  t  y a t  t  h e base of t h e shock s t r u t  

13 F a b r l c  c u f f  
guide (13,101. I t  i s  held t h e r e  by t h e  heavy duty 

Fig. 11: Tai lwheel extended s p r i n g  (13,12i t o  which i t  1s attached. 

Dur ing  undercerriage re t rac t i on ,  t h  e r e t r a c t i o n  

T h  e ta i lwhee l  1s re t rac ted  simultaneously w i t h  t h e c a  b I e (11,ll pul  l s  the rear  end of  the down-lock 


ma i n gear by a ta i lwhee l  r e t r a c t i o n  cable at tached o u  t of the  guide cavity--against t h e  fo rce  of  the 


t o  t h e  r i g h t  undercarrlage leg whlch r a i s e s  i t  i n t o  sp r i ng  (11,121-and up the guide (11,101. 


the v e r t i c a i  s t a b i l i z e r  and holds i t  there. 
 When re t rac ted,  the t a  i l wh e e  l 1s not  locked I n t o  
The ta i lwhee l  can be r o t a t e d  through 36CP a n d  has a pos i t lon ,  but  i s  held i n  p lace by the  tension on the 
cen te r i ng  lock. r e t r a c t i o n  cable. T h e  mounting arm (13,31 i s  drawn 

up through t h e drag yoke (13,6) t o  r e s t  against the
A f a b r i c  c u f f  (11,131 prevents d l r t  f  r orn en te r i ng  

the upper po r t i on  of the ta i lwhee l  u n i t .  

d iagonal  spar (13,7). 
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l Shock 1tru1 7 D lsgona l avar  
2 3 0 l I e r  un i !  and aa rn - lock  8 T a l l r h e e l  l ~ k 
3 xoun t  l n g  arm 9 L o c k l n g  a r m  
4 Forkcd  r h e e l  noualng 10 Shock s t r u t  g u l d c  
5 Tal l r h e c l  11 R c t r a c t l o n  c m l e  
6 Orog yoke 1 2  Ex lens ion  r p r l n ;  

13 F O D T I Cc u f f  

Fig. 13: Tallwheel retracted 


3. Emergency tail skid 

When I t  1s retracted, approxlmately one half of t h e 

t a i I w h  e e I remains exposed and so can serve as an 

emergency tail skld. 


C. Monitoring unit 

T h e  electrical monltoring unit shows the pilot t h e  

posltion of the maln gear. Tailwheel position 1s not 

monitored. 


Mlcroswi tches on t h e main g e  a r  radius rods and in 

the locking unit indicate, t h r o u g  h red or green 

lights, the maln undercarriage position. 


1 r l e l r a c t l o n  c a b l c  6 Pu I  I c y  
2 r c t u a l i o n  r l r u t r  7 Guldc lubc  
3 P u l I c Y  8  Bulkneod bush ing  
4 P u I I c y  9 Pul  l e7  
5 Englnc bcarcr aSSembly 1 0  Pul  lev 

11 T a l l r h e e l  r o l l e r  u n l t  s r d  d a - l a c k  

Fig. 14: Tai lwheel retraction system 

D. Additional undercarriage details 

1 Nu!  5 S v l i t  p l n  ~ o l t  
2 O l i Z - i l c r l ~ l c  coDlc 6 n a n u s l  r e l c a s c  I c r e r  
3 MoIdcr 7 P l u g  connccl ion 
4 i ~ k l n gu n i i  8 801 t  

9 Uut on c c c c n t r l c  D u l h l n g  

Fig. 15: Locking unit 
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l Brakc l ine 5 é o l l  

2 Brokc c o r r r  lal le 6 R c t s i n i n g  r l n c  

3 C o l l c r  p l n  7 A x l t  

4 C r m n  n u f  e ~ x i rt ioogr  


Fig. 17: Lower fairing attachment 

Fig. 16: Main gear lower strut 


Il. Inspection 

11 Ensure the main gear and tailwheel tire pressures the unloaded shock struts must be: 

are as s h m n  in the follwing tabler hbin gear 25 atu (365 psil 


Tail strut 

Take-offweight Malnwheels Tai lwheel 31 atu (455 psi l 
up to kg (Ibsl atu psi atu psi Check f or a secure f l t of the shock strut leather 

sleeves as they protect t h e sliding surfaces of 
43 O0 9500 5,OO 73.7 4,75 70.0 the struts f r m  sand, dirt and dust. 
4600 10170 5,25 77.3 5,oO 73.7 41 C a r r y  out a daily check of the sealed air-jack 
4900 10830 5,50 81.0 5,OO 73.7 pressure. Specif ied: 95 atu l1400 psi 1. 

m 

During h o  t weather, ensure that the stated tire 

pressures a r  e not exceeded by more than 0,3 a t u 

(4.4 psi). Check far tire creep by conparing the 

r e  d marks on the t ire and rim. More than B m m 

displacement is not permitted! 


2 	Check braklng system f or correct pressure and the 

brake pedals for permissible play. 


31 Check the main gear shock struts for loss of 01.1. 

If so, a d d  Spindle 011-Green in accordance with 

the appropri ate Instruct ions. The pressure wi t h1 n 
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loaded swltch located on the cockpit left instrument 
conso l e, and can be m o v e d between +4O and - l 0  lsee 
Part 9 A  under III., 6. 'Horizontal s t a b  i I i z e r  -
-incidente indicator' and Part 4 'Flight Controls'i. 


2. Elevator 

The elevator comprises two interchangeable half 
units, e a c h  of which is attached to the stabilizer 
b y three pivot bearlngs (4,11. The elevator halves 
a r  e joined ot their spars and leading edges (4,Z). 
T h e elevator actuatlon lever is positioned between 
the two f langes isee Fig. 7 ) .  

Eech elevator half unit consists of two frame 

panels, a spar l to which the leading edge is rivet- 

ed], and attached ribs. It is fabric covered. 


The elevator is both aerodynarnically and mass b a  l -
a n  c e d ;  in addition, i t  has ground adjustable trim 
tabs i4,4). 

l ? l  r o t  near ings  3 aslence norn 
2 Connect Inr, f  lsnge 6 T r i m  ? a >  

Fig. 4: Elevator half unit 


C. Rudder unit 

T h  e centrally rnounted rudder unit consists of t h e  

vertical stabilizer i5,lI and rudder i5,21. 


1. Vertical stabilizer 

The vertical stabilizer and tail unit c o m p r i  s e  a 
s i  n g  le unit which screws onto the fuselage r e a r  
s e  c t  i o  n lattachment bulkheadl i5,31. The vertical 
stabi lizer consists primarily of lef t L6,l and 21, 
and right i6,3 and 41, p a n e  I s and a diagonal spar 
(6,51. The panels are stiffened by ribs; and capped 
by a formed leading e d g e  (6,13), and a rounded tip 
16,ll 1. 

T h e  diagonal spar (6,51 carries the forged fittings 
for t h e tailwheel drag yoke (6,171, t h e  horizontal 
stabilizer (6,161, and the tailwheel retraction 
cable pulleys (6,141. In addition, the tai I w h e e  i 
shock strut guide (6,151 is attached to it. Within 
the v e  r t i C a I stabilizer are also ~ositioned: the 

F 
1 V e r l i c a I  ~ t a b i l l r e r  6 u o r l z o n l a l  s t a n l l l z c r  incldence 
2 duaaer t renyn iss ion  un1 t  
3 i c i l  u n i l  ettscnmcnt f r ~ i c  7 E l e c t r l c a l  icsas + o r  ts!l l l g n l  una 
G Lnspcction acor s lsD I  I I z e r  t r l m  m l e r  
5 Cere r  p l a t c  8 Antenna a t t a c m i r n t  norn 

Fig. 5: Rudder unit 


1 Upper pane l ,  l e f t  17 Tlp spar 
2 L a t r  uanc i .  l e f t  13 Lesainp edQc 
3 Upoer panel. r l g n t  14 R e t r a c l l o n  c a b l e  p u l l e r  
4 L a r uoncl ,  r l g h t  15 R e t r a c l l o n  c s b l c  gu ide  tube 
5 O l sgenal spsr i 6  i i w l r o n t a l  s t . b l l l r e r  r e a r  mountlng 3 o I n t  
6 R I b  B 17 T a l l i n e e 1  a r a g  l o k e  a t t i c m c n t  b rec*e t  
I R l b  9 t 8  Ruader top a t t a c h n t n l  I r m  
8 2 1 0  10 19 ~ u d d e r  m l d a l e  a t tac -n t  f r a  
9 R I D  l 1  20 R ~ a d e r  b o t t m  a t t a c h n t  I r e  

10 R I b  12  21 I n a p e c t l a n  door  
1 1  aounded l i 0  22 F a b r I c  c u f f  

Fig. 6: Vertical stabilizer construction 

(left panels removedl 
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elevator differential bellcrank (7,121, the horizon- 
tal stabi lizer trim motor (7,101, the t a i I w h  e e  I 
unit, and the three rudder attachment fittings 
(6, 18-20). A large inspect ion door L6,21 1 in t h e 
left upper panel permits servicing of the tailwheel 
uni t. 

T h  e horizontal stabilizer passes through the t a i 1 
u n  i t .  To protect the inside of the tail a g a  i n s t  
dirt, a fabric cuff (6,221 is f a s t  e n  ed to Rlb 1 1  
(6,9), a n  d secured to the tailwheel shock strut b y 

an elastic band. The t a  i I w h e e l  extension spring 

passes through the cuff; this sprlng attaches to the 

t a  i I w h e e  I down-lock a n d  to a fitting on Rib 12 

(6,lOi. At its f o r w a r d  end, t h e  fabric cuff is 

secured by snap f.asteners. 


1  B i l a n c e  horn 5 L a c r  p l r o t  Dcarlng 
2  TrIm 1.0 6  A t t a c m n t  b o l t s  f o r  ruaaer e c t u o l i o n  le rer  
3 Upper p l v o t  b c a r l n g  7 E l e c l r l c a l  Icaa f o r  t a l i  11ghl 
n Ccntre p l r o t  b c s r l n g  8 Tal1 I l g h t  

Rudder 


t h r e e pivot bearings i8,3-51, and is positioned by 

an actuation lever bolted to the centre attachment 

polnt lsee also Fig. 61. 


D. Ailerons 

l 7.11 u n l t  a l l o c m n f  t ronc  12 E l r r a l o r  d l f t e r c n t l a l  b e l l c r a n h  

2 *oun l lng  lug 13 Conl ro l  c a o l r i  

3 T r l n g u l s r  r l r e r r  I r a *  IL15 audder o t t o c h w n t  f l l l l n g s  

4 Llnkage rM l 6  T a l l r n r r l  shock i l r u t  

5 s t o b l l l z c r  Incldence r r l a v  un11 17 Shock i l r u l  gulde 

6 ~ ~ r l z o n l ~ l  l 8  Ex lenr lon  i p r l n g  
s t e b l l l x e r  

7 Elsvator  i 9 Ovag yokc mounllng bracke l  

8  E I * r a l w  ac lua t lon  I r r c r  20 Orog yoke 

9 I io r lzonto l  r l s b l  l l x e r  a l t a c h n t  21 T o l l i n e r l  lock lng  I tnkoge 


I l t l l n g  22 Fobr lc  c u t l  

l 0  I i o r l z o ~ t o ls t a b l l l x e r  l r l m  m l o r  23 ~ ~ e c t r l c e I 
leeds l o r  s t e b l l l z ~ r  

11 D r I v e  i p i n d l e  Inc ldencr  I n a l c a l l o n  


Fig. 71 Tail unithertical stabilizer components 


2. Rudder 

The r u d d e r  1s constructed, In a manner simllar to 
the elevators, of the f ol lowlng conponentst 2 frame 
panels, 1 spar, snd 7 rlbs--lt 1s fabric covered. It 
hss aerodynarnlc horn balancing (8,1), mass baiancing 
snd s ground sdjustsble trim tab i8,21. l Inner  i l t a c l n t n l  p o l n l  i l l h  I l l t l n g  2 a n t r r  o l t e c h r r n t  p o l n t  


l w  cont ro1  r o d  3 Outer e t t a c h n l  p o l n t  

4 TrIm 1.0 


'The rudder 1s attsched to the verticsl stsbllizer by 
Fig. 91 Aileron 


8'1F i g .  
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F ig .  9a: A i l e r o n  skemat ic  

The a i  l e rons  a r e  c o n s t r u c t e d  i n  t h e  same manner as 
the o t h e r  c o n t r o l  s u  r f  a  c e s  ; w l t h  rnass balanc ing,  
t r i m  tabs  and f a b r i c  c o v e r i n g  (F ig.  9  and 9aI.  

E. Landing flaps 

The land ing  f  l aps  a r e  o f  s p l i t - t y p e  des ign  a n  d  a r  e  
in terchangeable.  

Fig. 10: Landing f l a p  

T h e y  c o n s i s t  of a  s p s r  (10, l l  and two frame p a n e i s  
(10,2 and 31. The lower s u r f  a c  e  i s  meta1 covered, 
the upper s u r f a c e  i s  open. 

The l a n d i n g  f l a p  i s  a t tached t o  the  wing a t  t h r e e  
p o i n t s .  

They e r e  ac tua ted  e l e c t r i c a l l y ;  the a c t u a t i n g  arm i s  
a t tached  t o  t h e  c e  n  t r e  attachment p o i n t  wh ich  has 
been reen fo rced .  

T h e  f l a p s  can be s e t  t o  th ree  p o s i t i o n s r  f  I i g  h t  , 
take-off ,  and landing. R e t r a r t i o n  and e x t e n s i o n  a r e  
c o n t r o l l e d  by push-buttons on t h e  l e f t  inst rurnent  
c o n s o l e .  The f l a p  p o s i t i o n  i n d i c a t o r  l i g h t s  a r e  
con ta ined  i n  t h  e  u n d e r c a r r i a g e l l a n d i n g  f l a p  i n d i c a -
t o r  u n i t .  

1 F lep  c t n l r c  a t t a c n m n t  f l l l l n g  5 VI-lng h a l i  
2 Lan61ng f l a p  6 Wlng l l lap  a l l s c h n t  po ln t  
5 Seml-clrcular graeuslrd i c a l r  7 Actualion roa 
4 r i lng covt r lng  8 Grounalng -Ire 

Fig.  11: Landing f l a p  mechanical p o s i t i o n  
i n d i c a t o r  

They a l s o  have mechanical p o s i t i o n  i n d l c a t l o n ;  t h i s  
c o n s i s t s  o f  a graduated s e m i - c i r c u l a r  s c  a  l e i11,31 
mounted on t h e  f l a p  a c t u a t i n g  arm i l 1 , l ) .  There i s  a  
c i r c u l s r  h o l e  L11,Sl i n  t h  e  upper s k i n  o f  b o t h  w ing  
h a  l v e s  t o  p e r m i t  v i e w i n g  of t h i s  s c a l e  f r o m  t h e  
cockp it. 

F. Control locks 

T h e r  e  a r e  clamps a v a l l a b l e  w l t h  which t o  lock  t h e  
c o n t r o l  sur faces.  These sur faces  can a l s o  be locked  
by connec t ing  the  c o n t r o l  s t i c k  112,l l and the  l e f  t 
r u d d e r  peda l  arm (12,21 by a  c o r d  w i t h  a  snap f a s t -
ener  a t  one end, and a  buck led  s t r a p  a t  t h e  o ther .  

F ig .  12: Con t ro l  s u r f a c e s  l o c k i n g  c o r d  
attachment 
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FlIght controls 


Description 

A. 	General Elevator deflectlon is limited by mechanical st o p  s 
in the control stick mounting base. 

The elevator control traln 1s s h w n  in Fig. 2. 

The flfght controls conslst of the elevator, rudder, 

a n  d al leron contro1 s u  r f a c  e s ;  and the f lap a n d  T h e  construction of the differential unit 1s illus- 

stabilizer actuatlon mechanisms. trated in Fig. 3. 


T h  e three sets of control surfaces have no inflight 

t r i m  capabl llty, possessing only ground adjustable 

trlm tabs. The s t a  b l I i z e r  and Ianding f laps ore 

actuated electrically. 


Transmisslon of steerlng movements to the c o n t r o  I 

surfaces Is via a system of push-rods, DUZ-flexible 

push-rods, and control cables. 


The control t r a i  n to both the rudder and elevators 

contains differentlal bellcranks which keep contro1 

stick, or rudder pedal, forces to a minimwn near the 

c o n t r o l  surface neutral positions. About t h e s e  

neutral positlons, a l a r g e  movement of the control 

stick, or rudder pedals, will result in only a small 

control surface movement. This difference decreases 

as control surface deflectlon increases. 


Note: 	 In later production series aircraft, the 

differential bellcrank for the rudder 1s 

replaced by non-differential bellcranks. 


1 Contro1 s t l c k  6 E l e v a t o r  alflcrcntisl u n i t  
2 € I C r a l o r  Conirol iorslon bar 7 Push-rod 
3 Push-rod 8 Bel lcrank 

B. Elevator controls 	
1 Bellcrank 18ulknraa 81 9 Purh-rea 
5 Contro1 cablcs 	 a ~ f u ~ t l o n10 Eierator  le rer  

l 1  E l e r e t o r  

The c o n t r o  l stick 1s in the neutral positlon at a Fig. 21 Elevator controls 

polnt 10301 fonvard of vertical (Fig. 1). C o n t r o l  
stlck movement 1s 20D301 f orward, and 210301 r e a r  -
ward. 

1 Contro1 
2 b n t r o l  

s l l c k  
r l l c k  m n t l n g  Dare 

3 A l l e r o n  control 

3 E l . v a l a  actu.tlon 
4 P u s h r m  

t o r s l m  Dar 

Icvcr 
1 Sldc p 1 a t t  
2 Levrr  
3 Torslon bar 

7 Control 

4 D l l f c r r n l l a l  crank 
I 5 Ridlus  rods  

6 Actuatlon s l r u t  
canlc a t l a c i r n n t  f l t t l n g s  

Fig. l: Control stick movement Fig. 3: Elevator differential unit 
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C. Rudder controls 

The rudder  c o n t r o l  t r a i n  i s  as shown i n  F ig .  4. 

The p o s i t i o n  o f  the r u d d e r  peda ls  can be ad jus ted  t o  
s u i t  the  i n d i v i d u a 1  p i  l o t ,  by r o t a t i o n  of the 
ad justment  g r i p s  (4,81 t o  va ry  the l e n g t  h of t  h  e 
a d j u s t a b l e  push-rods (4,31. The adjustment forward 
and a f t  i s  55 m, f o r  a  t  o  t  a  I  o f  110 mrn (4.3 i n ) .  
These g r i p s  a r e  w i t h i n  t h e  reach  of the  seated p i l o t  
and can be moved s i rnu l taneously .  

R u d d e r  d e f l e c t i o n  i s  I i m i t e d  by s t o p s w i t h i n  t h e  
d i f f e r e n t i a i  u n i t .  

1 Ec-peaal "o1 t  5 Ruaacr u n , ?a l f f ~ r ~ ~ t l s l  
2 Ruaacr pcdal  arm 6  Cont ro l  C ~ D I C S  
3 AU j ~ s t o D i ep u s h r o d  7 Rudacr 
4 O U Z - l l e x l a l c  r o a s  8 A a j u s t a 3 l c  g r i p  

Fig. 4: Rudder c o n t r o l s  

D. Aileron controls 

1 A I l e r o n  4 Push-rod 
2 Cont ro1  r t i c k  5 Bel  l c ronk  
3 A i I c r o n  contro1 l o r r i o n  Dar 6 A i l r r o n  cont ro1  arn 

7 B r i i c r a n k  

F ig .  5: A i l e r o n  c o n t r o l s  

The a i  l e r o n s  I5,11 are moved by the sidewards rnot ion 
o f  the c o n t r o  l s t i c k  (5,21. The t r a n s m l s s i o n  o f  
c o n t r o l  f o r c e s  i s  as shown i n  F ig .  5. 

A h o l e  i n  the  c o c k p i  t  f l o o r  t h r o u g h  wh ich  t h e  
a i l e r o n  c o n t r o l  arm i5,21 passes i s  p r o t e c t e d  by a 
dus t  cover. 

A i l e r o n  d e f l e c t i o n  i s  l i m i t e d  by mechanical s t o p s  i n  
the  c o n t r o l  s t i c k  rnounting base. 

E. Flap and stabilizer controls 

1. Landing flap controls 

E l r c t r l c  motor 7 5 e r r i c i n g  psnels 
#arm gcsr nousing 8 F1.p p o s l l l o n  scc lc  
D r l r c  sp ind lc  9 V l o i l n g  h o l c  i - i v n g  uppcr s k l n  
Forpca ancnar f i t t l n g  10  wlno l p c r  r k i n  

5 Landlng f l a p  11 C e n i r e - r l b  5i 

6 A a j ~ s . I ~ i I ~ p u s n - r o a  1 3 C c n t r c - r l b 4 L  


Fig. 6: Landing f i a p  system 

T h e  f l a p s  are p o s l t i o n e d  e l e c t r i c a l l y ,  t h e  d r  i v e  
moto r  push-rod be ing  at tached t o  the f  l ap  c e  n t r a l 
at tachment  f i t t i n g .  The two motors a re  synchrcn ized  
t o  ensure equa1 f l a p  movernent. 

Each f l a p  d r i v e  system c o n s i s t s  of an e l e c t r i c  moto r  
(6,11, a worm gear h o u s i n g  (6,21, a n d  a d r  i v e  
s p  i n d  I  e  16,31; a l 1  conta ined w i t h i n  a s i n g l e  u n i t  
w h  IC h 1s a t tached  t o  the w i ~ g  by a p i v o t i n g  fo rged  
anchor f it t i n g  i6,41. An a d j u s t a b l e  push-rod (6,61 
c o n n e c t s  the motor  t o  t h e  f l a p  (6,5). The anchor 
f i t t l n g  a n d  a d j u s t a b l e  push-rod a r e  a c c e s s i b l e  
t h r o u g  h s e r v i c l n g  pane ls  (6,7) i n  t h e  w i n g  lower  
s k i n  (6,101. 

T h  e f  l ap  a c t u a t i o n  bu t tons  a r e  loca ted  on t h e l e f t  
i ns t rument  console (7,lI. An i n d i v i d u a 1  push-but ton 
i s  p r o v i d e d  f o r  each of the  t h r e e  f l a p  p o s i  t i  o n s  
(Out, T a  k e - o  f  f  ,I n ) .  The f  l ap  d r i v e  m o t o r s  a r  e  
a c  t u  a t  e d  when one of these b u t t o n s  i s  depressed; 
they  a r e  a u t o m a t ì c a l l y  sw i tched  o f f  when t h e  des ig -  
n a t e d  f  l ap  p o s i t i o n  1s reached. A push-but ton w i  I I 
remain down u n t i 1  another f l a p  s e l e c t i o n  i s  made, a t  
w h i c h  t lme i t  w i l l  pop back up. 
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Flap position is indicated electrically by the 

middle two bulbs (7,51 in the 6-bulb indicator unit 

l7,61. The bulb C o I o u r s ere: red-*In1 and green- 

*Out8; there ic no e I e c  tr i C a I rnonitoring of the 

'Take-off' setting. 


There is also rnechanical flap indication, see Part 3 

Fig. 1 1 .  


1 Lcft instrumcn? conrok 5 Porition ndicotor Iiphtr 
2 Purh-butteri far 'Od '  6 6-bdb indicotor uni? 
3 Purh-button for 'Take-011' 7 Stobiliier incidente inaicotor 
4 Push-bulton IO, '1n' 8 Stobililer trim I-itch 

Fig. 7: Flap and stabilizer controls 


2. Horizontal stabilizer adiustment 

The stabilizer incidence can be altered to compen- 

sate f o r changes in aircraft trim. A c  tu at i o n  is 

through an electric motor (8,l l with attached w o r m  

gear housing 18,21 and drive spindle 18,31. 


The motor is mounted within the vertical stabilizer 

18,41 a n d  is at t a c h e d  to the leading edge upper 

attachment point (8,51 by the drive spindle (8,31. 


The stabilizer can be r o t  a t e d  through 5O, from +4O 

relative to t h e  fuselage longitudinal axis, to -lo. 

T h e  norma1 position, as indicated on t h e  tail unit 

[Fig. 91 and on the stabilizer trim indicator 17,71, 
is labelled 0 The IO1 mark is actually 
relative to the f u  s e  l a g e  thrust Iine. The limit 
p o s i t i o n  s are indicated on the tai l uni t by r e  d 
stripes and + (plusi and - (minusl notations. 

T h e  stabilizer trim swltch (7,81 is located on t h e  

left Instrument console. The electric motor will run 

f o r  as long as the s w  i t c h  is displaced f r m  i t s  

spring-loaded 10ffl position. As the s t a b i  l i z e r  

reaches its upper or lower limits of movement, t h e  

drive motor is swltched off by the stabilizer 

incidence relay unit (8,71. The stabilizer incidence 

is monitored by an i n d  i c a t o r  (7,7) on the l e f  t 

instrument console. For f urther detai ls see Part 9A 

'General Equipmentl. 


Fig. 8: Stabilizer trim unit 


Fig. 9: Stabi lizer markings on tail unit 
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Description 


1 *.in spar  
2 9c.T Spar 

3 Wing ~ I P  
r reaa lng  eage Inn'r  s c c i i o n  
5 .eaaln;  r d g c  m i a c l c  5 ~ C t i o n  

l r Lngi ne io i e r  

f i g .  1: Wing u n i  t  lwheel  

The w ing  i s  of one-piece c o n s t r u c t i o n .  The rnain spar  
I 1 , l )  j o i n s  the  r i c h t  and l e f t  w ing  p a n e  I s ;  w h i l e  
the  r e a r  spar i1,2r i s  d i v i d e d  by t h e  fuselage. 

The w ing  i s  o f  a l i - m e t a l  rnonocoque c o n s t r u c t i o n .  I t  
i s  d i v i d e d  i n t o  two s h e l l s ,  the  lower one c o n t a i n i n g  
t h  e  main spar (1,71, and the upper one, t h  e  r e  a  
spar  l1,81. 00 th  are fu1  l load b e a r i n g  members. T  h  e  
s k i n  pane ls  a re  s t i f f e n e d  by r i b s . a n d  s t r i n g e r s ,  and 
a re  r i v e t e d  together .  

T h e  lead ing  edge p a n e  I s  and t i p  u n i t s  (1,3) a r e  
screwed on to  t h e  wing panels  and a re  detachable.  The 
l e a d i n g  edge u n i t  cornprises i n  n  e  r l1,4), m i d  d  l e 
(1,5) and ou te r  s e c t i o n s  [1,61. The w ing  t i p  houses 
a n a v i g a t i o n  l i g h t .  

The main spar and s k i n  pane ls  t o  g e  t  h  e r  bear w i n g  
load  stresses, w h i l e  t h e  s k i n  pane ls  a lone  bear w i n g  
t o r s i  onal s t resses.  

On t h e  rnain spar  are p o s i t i o n e d  the  mount ing u n  i t S 

f o r  t h e  main gear and t h e  wing guns. 

T  h  e  a i l e r o n  c o n t r o l s  and t h e  f l a p  d r i v e  rnotors a r  e  
con ta ined  w i t h i n  the wings. Weapon, undercarr iage,  
and f l a p  a c t u a t i o n  components a r e  a c c e s s i b l e  th rough  
detachable s e r v i c i n g  pane ls  on t h  e  undersur faces  o f  
t h e  wings. 

T h e  w ing  rnain spar i s  a t tached  t o  B u  I k h e  a d  1  by 
hexagonal b o l t s  (1,91 which a t t a c h  t o  b o t h  s i d e s  of  
t h e  fuselage. The two p o r t i o n s  o f  t h e  r e a r  spar  a r e  
each a t tached  by a  s i n g l e  b o l t  I1,10) t o  e i t h e r  s i d e  
of  Bulkhead 4. Streaml ined f a l r i n g s  cover  t h e  main 
spar  attachment p o i n t s .  

T h  e  engine lower suppor t  u n i t  (1,111 i s  a t tached  t o  
t h e  wlng c e n t r e  sec t ion .  P o s i t i o n e d  on t h i s  u n i t  a r e  
t w o  h inge  mounts, t o  which t h e  main wheel doors  a r e  

6 .coa lng  eagc o r t c r  i c c t l o n  

7 L O l t T  s h e l l  

8 L'POCT she l  I 

9 * i n c  f o r i a r a  m e ~ n t i n go o i n l  


40 win;  resr mounting p o i n t  
su:nor i ,i- i : 

cover  pane ls  rernovedl 

a t tached .  A rnounting lug, o n t o  which t h e  f u e l  c e l i  
cover  p i a t e  i s  attached, i s  f i x e d  t o  the lower p a r t  
o f  t h e  ma in  spar. 

U p  o n  r e t r a c t i o n ,  the  main wheels l i e  i n  the  a r e a  
between the  lead ing  edge inner  s e c t i o n  l2,4) and the  
eng ine  lower  suppor t  u n i t  i2,31. The wheels a r e  pro- 
t e c t e d  a g a i n s t  engine generated heat by wheel cover 
p a n e l s  (2,l 1. 

A i l e r o n  and f l a p  mounting p o i n t s  a re  a t tached  t o  the 
w i n g  t r a i l i n g  edges and wing lower su r faces  respect-  
i v e l y .  

l * h w I  C O I C ~  p a n e i l  3 E n q ~ n c Iowcr suopor t un i  1 

2 *s in  i p a r  r . eoa ing  cdgc Inncr s c c t l o n  
5 R C O ~spar 

Fig.  2: Wheel cover  pane is  
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O1 Powerplant 


Description 

1. General 

The aircraft powerplant is a B W  NJOlD. 

The BhW 801D is an ai r c o o  l e d, 14-cylinder, fuel 
injection engine with two-stage s u p e r c h a r g e r ,  
reduction gearing and engine cooling fan. 

The e n  g i n e  operates on the four-stroke cmbustion 

principle with fuel injected directly into the 

c y  I i n d  e r  s, 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-timing 
adjustment, and the supercharger switchover control; 
the pllot need only operate the throttle lever. T h e  
c o n t r o 1  unit is attached to the right side of the 
accessory casing. Special pressure and drai n p u mp s 
are fitted to circulate the systemvs hydraulic 
f luid. This oi l is housed in the engine m o u n t i n g 
ring. 

The p o w e r p  1 a n t  is outfitted with a prlmer fuel 
injection s y s t e m  . This system sprays primer fuel 
into the boost lines of al1 14 cylinders. See Part 7 
'Erigine operation and fuel supply systeml for m o r e  
information about the system. 

A number of f ighter- bombers equipped wi th the 
BNW 801D are outfitted with a C-3 (96-octane) 
supplementary fuel injection system. This s y s  t e m  

Fig. 1 *: Powerp lan t 

provides short term increases in the emergency t o p  

speed at altitudes below 1000m i3280 ft). For more 

details on this system see Part 7 'Erigine operation 

and fuel supply systemv. 


A newer method of increasing th e emergency speed of 

the fighter has been to insert a pilot operated stop 

c o c k  in the pressure line of t h e  boost regulator. 

The result is that, at 2700 rpm, the boost pressure, 

at low setting can be increased to a b o u  t 1,58 at a 

(22.4 psi 1, and at high setting, to about 1 ,6 4  ata 
(23.3 psi l .  When this s y s t e m  is incorporated, C 3  
supplementary fuel injection is no longer necessary 
and is, therefore, omitted. 

2. Starter system 

1 Torslen rube 4 T o r s ~ o rD W  
2 Gear box 5 Inrrrlsl s r s r t r r  
3 O r I v e  c n d n  6 Englnc rnounring ? I n $  

Fig. 2: Starter installation 


An inertial starter is used to start t h e  englne; i t  

can be energized either electrically or manually. It 

is fastened to t h e  accessory casing by a c e n t r a  I 

nut. 


The e l e c  t r l C a l starter swl tch is located on the 
right instrument console. The starter crank is 
inserted in t h e powerplant left side; i t  is stored 
i n the equipment ccnnpartmement; to the right of the 
access panel. 

T h e  turnlng motlon of the s f  a r  f e r  crank on t h e  
torslon tube (2,li is ultlmately transmitted to the 
starter (2,51 In the sequence shown in Fig. 2. 

When the starter Is energized manually, the starfer 

br u s  h e s  are d l s e n g a g e d  by a handle which i s 

positioned on t h e  loner left side of t h e  auxlllary 

instrument panel. 
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3. lgnition system 

The engine ignition current is supplied by a i30 s c  h 

twin-magneto which is m o  un t e d  on the engine nose 

casing. 


T h  e two ignitlon circuits are electrically isolated 

from one snother; one serves the spark plugs n e a r  

the inlet v a  l v e s ,  the other serves those near the 

outlet v a  I v e s .  Each plug is fired individually, 

ignition tirning being regulated by the contro1 unit. 


4. Supercharger air intake 

Fig. 3*: Centre cowling with external air intakes 


Fig. 4: Exhsust system arrangement 


(the numbers indicate the cylinder numbers 

to which the exhsust pipes belongl 


Intake air is delivered, by the cooling fan located 

at the f r o n  t of the engine, through two s h a l I o W 

d u c t s  (6,lI L p o s i t i o n e d  3n either side of the 

c o w l  in g l to two air intakes. Dust filters, which 

p r e v e n  t the entry of foreign objects, are fitted 

onto the intake openings. 


T e s t  s have been rnade on the use of air ducts with 

external intakes (Fig. 31 on various types of a i r - 

craft--especially fighters. The installation of this 

type of duct wlll result in irnpr o v e d  performance 

a b o v e  the rated altitude of t h e  engine t h r o u g h  

i n c r e a s e d  dynmic air p r e s s u r e - .  Beneath that 

altitude, e n  g i n e  performance is better when using 

the interior ducts. 


5. Exhaust system 

T h e  exhaust system (Fig. 4 )  c o n s  i s t s  of twelve 
pipes, divided into three groups, which expel 
exhaust gases past the side and bottom panels of the 
engine cowling. 

E a c h  side unit comprises four pipes; each pipe i s 

individually attached to the engine by support 

struts. 


F i v e  pipes belong to the bottom group. T h o s  e of 
Cylinders 9 and 10 are welded t o g e t h e r  to form a 
comnon unit. The three pipes f r m  Cylinders 5, 7, 9 
a n d  10 are joined together. The Cylinder 6 pipe is 
welded to that of Cylinder 5; the Cylinder 8 pipe is 
a t  t a c h e d  to the combined Cylinder 9 and 10 pipe, 
w h i c h  is, in turn, at t a c h e d  to the engine by a 
support strut. 

T h  e side exhaust units are to be so positioned that 

t h  e distance between the pipe inboard edges and the 

fuselage side panels is approxirnately three tirnes as 

great 8s t h e  distance between the pipe o u  t b o  a r  d 

edges and the cowl ing skin. 


6. Powerplant truss 

The p o w e r p  l a n t  truss, which supports the engine 

rnounting r l n g ,  consists of the engine bearer 

assernbly and the engine lower support unit. 


The englne bearer assembly i5,lI comprises six 

w e  I d ed steel tubes which serve as the top and two 

side p i c k u p  points for the engine mounting .r i n g 

(5,2). This assembly is attached to the f i r e w  a l 1 

(BUI khesd 1 l at f our points. 


The engine lower support unit consists of the engine 
lower support strut (5,61, the MG 131 caslng C h u t e 
sttachment s t r u  t (5,71, and the wheel door attach- 
rnent and support struts (5,81. The unit is fixed, .at 
its resr end to the lower edge of the rnain spar, and 
at lts forwsrd end to the englne mounting ring. The 
support strut 15,61 is adjustable in length. 

T h  e engine ìs attached to the rnounting rlng by t e n 

b o  I t s  whlch pass through the ring and screw i n t  o 

rubber shock rnounts fixed to the rear of the engine. 
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l Englnc Dcsrcr s s s m ~ i y  5 n c i n  spsr meunt 
2 Eriglnc m w n t l n g  r l n g  6 Englnc l a e r  suppor1 s t r u t  
3 UDPCT a t t a c m c n t  p o l n l  7 f f i  131 C a r l n ~  chutc a l t a c h m n t  s t r u t  
4 Lmer ettachmcnl po in t  5 rhcc l  aoor a t l a c k w n t  ana suppor! s t r u t s  

Fig. 5: Powerplant truss 


7. Engine cowling 

T h e  engine cowling consists of three interconnected 
components : the forward section which includes t h e 
o r  m o  u r  e d  rings protecting the oil cooler and oil 
tank (see Part 80 'Special iittingsl), the c e n  t r e  
section, and the p o w e r p  l a n t  rear fairings which 
e n  C l o s  e the engine accessories area and form t h  e 
transition to t h e fuselage i s e e  Fig. 9,4 and 5 in 
Part 1 1Fuselagei l. 

The cowling centre section cornprises two side panels 

(6,lI w h  i C h serve as air intake ducts, two s i d e 

shel 1s (6,31, and an upper panel (6,41. The side and 

lower shel 1s are a t t a c h  e d  to the side panels b y 

hinges. The u p p e r  shell is fixed, at the rear to a 

mounting bracket (7,5) atop the engine, and at t h e  

front to the cowling forward section. The two s i d e 

s h e l I s which, when open, con be used as servicing 

platforms, are p r e v e n  t e d  f r m  opening too far by 

restraining wires whlch attach to the engine lifting 

rings (see Fig. 81. 


The side and lower shells have toggle C I ip s ;  t h e  

side shells also each have a quick-release fastener. 


Onto the inner side of the upper panel are built the 

following r in the centre, a tube for cockpit venti- 

lation; and, on either side, cooling pipes for t h e  

fuse lage weapons amnuni t i on boxes. 


The hinge pins which connect the side panels to t h  e 
slde and lower shells, also fix them to b r a c k e t s  
(7,l 1 on either side of the engine. At their fornard 
e n d s ,  al i components of the cowling centre section 
Iie against a rubber seal positioned along the outer 
r i m of the circular oil tank. The slde shells a r  e 
also supported by semi - clrcular flttings (7,11 

1 SIae p s n r l i  11th a i r  1ntaU.c ducts  3 Lacr  s h c l l s  
2 Slae s n c l i r  4 UPPCT pancl 

Fig. 6+r Cowling centre sectton 


against which they lie. The loner shells, secured to 
one another by toggle clips, lie against two s e m i  -
c i  r c u l  a r  fittings (7,31 which are screwed to the 
bottom of the engine. 

T h e support b r  a c  k e  t s (7,6) which attach to both 

s i  d e s  of the engine mounting ring support both the 

f uselage anament cover and the f uselage side pane 1s 

a n d  act as pickup points for the side panel s c r e w  

locks. 


1 Sidc par.cl suppnrt 4 Upptr pane l a t  t a c m e n t  Drockct 
2 slde she11 u p p O r t  5 SUDPOTI DraCNet on the enplne m u n t l n g  r l n g  
3 L a r  i h c l l  supporl  6 A l r t i g h t  wo11 r l l h  ruDDer s t a l i n g  r i n g  

Fig. 7: Centre cowling support and attachment points 
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T o  avofd cooling losses, the baffles of the forward 

a n d  rear cylinders a r e  joined to form an airtight 

w a I I  1 7 , 7 1 w h i c h  issealed to t h e c o w l i n g  by a 

rubber ring around its circumference. 


As the forward edges of the cowling are also tightly 

sealed, t h e air required for combustion, for engine 

cooling and for oil cooling cannot escape this area 

unused. 


T h e  powerplant rear fairing cornprises three panels. 
T h e upper one If use l age armament cover i i s at tached 
to the windscreen mounting bracket and opens upward. 

T h e  two side panels are hinged to the wing assembly 

a n  d open downwards; they contain the englne cooling 

f I a p  s (see Part 7 'Engine operation and fuel 

system' i. 


8. Airscrew 

The aircraft is fitted with a three bladed, constant 

s p  e e d  airscrew of 3300 mn (10'1On1 diameter. 


Inflight blade pitch adjustment is normally a u t o -  

m a t i C idependent on RPM), being control led hydrau- 

lically from the control unit. The pitch can also be 

adjusted manually, eg. when the automatic pitch 

control fai ls, and on the ground. 


To change from hydraulic [automatici to electrical 

(manual i p i tch ad justmen t, move t he p i tch C o n t r o I 

switch on the left Instrument console to t h e  

'Manual' position. The propeller pitch can then b e  

ad justed by depression of the appropriate s i d e o f 

t h e thurnb swltch on the throttle lever; this switch 

has tuo settingsi 'RPM increasei and 'RPM decrease'. 

When r e  l e a s e d ,  the switch returns to the neutra1 

'Of f posi t ion. 


The pitch control unit, with a t  t a c h  e d  switchover 

motor and RPM governor, is built onto the f o r w a r d  

left sfde of the engine. Propeller pitch is monitor- 

ed mechanical ly by an lndicator on the a u  x i I i a r  y 

instrument pane1 right side. 


Llmit swltches prevent the movement of the propeller 

blades past their allowable pitch lirnits. 
 v 


Flg. Engine in lifting harness 
8.: 
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Engine operating and fuel supply system 


Description 

A. Engine operating system 

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


On the left instrument c o  n s  o l e is positioned t h  e 

throttle lever (1,111; and, on the auxiliary instru- 

ment panel, the fuel tank selector lever (1,181, the 

engine starter brushes withdrawal k n o b  (1,141, and 

the fuel cut-off control lever 11,131. 


T h e  cooling flap actuation c r a n k  (1,311, with its 

position indicator, is situated at the bottom of the 

m a  i n instrument panel. After use, the crank handle 

is folded back. 


The throttle lever (3,l l can be locked to rnaintain a 

predeterrnined setting by tightening the t h r o t  t l e 

f r i C t i o n knob 13,81. Thrott le iever movement is 

transmitted to t h e  control unit performance adjust- 

ment lever as shown in Fig. 3,l-6. 


! T n r o r t l e  I c r c r  < 6  i r a r l e r  ?- .$-e5 - i i n c r a - a l  c o t ! .  
2 7 n r c ? r l c  purn-roa - 0 ~ I i n ;  I l a i  > : ! , ~ . i o r  C r a n i  - . t ?., -
3 :orsion ~ e rbenino l i r ~ w . 1 1 p o l i  ? i o - i n c . c e ' a r  
L I ,$n-roc 1:: 2 r i v r  v o c  
: : o r % i c n  or i - I r m '  o f  f i r c i c l l  . G .  0ra.c .-ic o n w e r r :  o- l 

C C a n i r o l  ,n,: ~ e r l o r r n a ~ c e  2G Pu,P-roc 

"C ;;srm.nI ICIP, 2 1  : c i i c rs - .  
7 I b n ~  DrODe I I e r  22  & e . u s ~ a > l c  i c n j ! ~  : ~ s n - r o cO C I U C I ~ ~  o i : c n  

C a n l r o l  25 :"r -ol l  valwc cz- . ! -?l  l*"., 
-: I n r o t t l c  I r i c t i a n  kno3 2 4  ro ra isn  iar 

3 F U C I  tank s e l e c t o r  I e r e r  25 Fue l  : r l . o l f  r o l r c  
1s T a r $ i o n  D a r  - i t n  e c t u a l i o n  I c r c r  26 I r o p l c c i  l i l l c r  f i o ?  n c t ~ a i i o n  
1 1  Pusn-roc nane ir 
I 2  Fue l  r a i r c s  27 Caa le  
l \  Fuc l  v a l v e  c o u p l l n g  a n o l i  28 i o r s l a n  bar  -i! '  o c i u a t l o n  I r r e r  
i 4  ;rease n l y p l c  20  P r l l * :  

1 T n r o l t l c  I c v c r ,  U D P C ~  4 3 e 7 ~ n l  p l a t c  ' 5  Eng lnc  s t s r t c r  o r u r n e 3  r l t n - 3C v s i r c  - i ? n  n o - - t i n j  : racket
2 T n r o r t l c  I e r e r .  l a r c r  5 M v w c n t  l i m i  t i n g  = l a c i  o r a r n 1  i U l f O "  31 Ac t . e l lon  a u t t a n  i i t r  pus" - ron
3 h a v n t i n ~~ r a c k c t  6 T n r a t t l e  pusn-rac 

Fig. 2: Throttle diagram Fig. 3: Engine operation ioverviewi 


T h e  pilot adjusts t h e  throttle lever in accordance "Hinterer behalter zu" (Rear tank closed) 

with the supercharger p r  e s  s u  r e  indication rather nZun (C l osed l 

than by throttle position alone. Moving the throttle The cooling f laps are actuated f r m  the cockpit by a 
and t h e r e b y the performance ad justment lever of a hand crank (3,171~ and their position indicated on a 
s t o p  p e d  engine to the inf light setting should b e  scaled plate. The transmission train is illustrated 
avoided, because due to lack of hydrau l ic a s s i s t , in Fig. 3,17-22. The coupling collars on the actua- 
its subsequent rnovernent to the fully closed position t i o n  rods (3,221 serve as separation points; these 
wiII take greater effort than when the e n g  in e i s rods are adjustable in length. They rnust be adjusted 
running. to place a prescribed tension on the cooling f l a p  S 

Movement of the fuel tank selection l e v e r  (3,9) is a n  d t h e r e b  y prevent their inadvertent opening in 

transmitted by a torsion bar (3,lOi and p u s h - r o d  f l ight. 

(3,11 i to the right fuel valve (3,121. T h e  f u e  l Importanti
valves, interconnected by a square ahaf t (3,13), are At - O n  f lap openfng, the actuation rods rnust be 
positioned on a fitting on the rear of t h e  firewall set to a tension of 40 kg (88.2 Ibl; otherwise, 
(Bulkhead 1 i. The lever settings are: there is a possibity of the flaps being 

-Aufn (Openi 
"Vorderer behal ter zun (Forward tank closed l there is a possibility of the f laps being pulled 
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open by t h e  s l i p s t r e a r n  d u r l n g  h i g h  speed f l i g h t .  

G e f o r e  opening t h e  f u s e l a g e  s i d e  pane ls  ensure t h a t  
t h e  f l a p s  a r e  opened about l@. 

T h e  s t a r t e r  b rushes  w i thd rawa l  b u  t  t  o n  (3,151 i s 
p o s i t i o n e d  on t h e  a u x i l i a r y  panel  l e f t  s ide;  a  c a b l e  
(3,161 a t t a c h e s  i t  t o  t h e  b rush  w i thd rawa l  rnechanisrn 
on t h e  s t a r t e r  u n i t .  

T  h  e  f u e l  c u t - o f f  c o n t r o l  l e v e r  (3,231 i s  s p  r i n  g -  
loaded t o  the  'Operi* p o s i t i o n .  D u r i n g  the f u e l  pump 
check i t  must be  h e l d  i n  the  *C losed i  p o s i t i o n .  The 
c o n t r o l  l e v e r  i s  connected by a shaft .L3,241 t o  t h e  
c u t - o f f  v a l v e  (3,251 wh ich  i s  p o s i t i o n e d  on the l e f t  
f i l t e r  housing. 

6. Fuel system 

See a l s o  F ig .  4. 

T h  e  f u e l  system compr ises two f u s e l a g e  t a  n k s  (4,l 

and 4,21; and, i f  r e q u i r e d ,  an a u x i l i a r y  f u e l  t  a n  k  
( F i g . 5 )  w i t h i n  the f u s e  l a  g e  f i x e d  t o  t h e  r e a r  o f  
B u  I  k h e  a d  8 ,  and a j e t t i s o n a b l e  f u e l  tank  14,26) 
beneath the fuselage. 

U s  e of t  h  e  a d d i t i o n a l  tanks i s  dependent upon t  h  e 
t  y  p e  of m iss ion  u n  d  e r t  a k e n  . To house the  f u e l  
r e q u i r e d  far increased ranges, e i t h e r  the  d rop  tank 
( 3 0 0  Ltr /66.2 gal l o r  the  aux i  l i a r y  t  a  n  k  (115 L t r /  
25.3 gai) , .or b o t h  (415 L t r / 9 i . 5  g a l ) ,  can be f i t t e d .  
On a  rn iss ion w i t h  b o t h  a d d i t i o n a l  tanks f i t t e d ,  t h  e  
d rop  tank i s  ernptled f i r s t ,  so t h a t ,  i n  an emergency, 
i t can be d  iscarded. 

1. Basic fuel system (main tanks only) 

T h e m a i n  f u e l  t a n k s a r e c o n t a i n e d  i n  a s p e c i a l  
compartment beneath t h e  c o c k p i t .  Th is  compartrnent i s  
d i v i d e d  i n t o  two by a v e r t i c a i  w a l l  and i s  sea led  by  
a screw fastened cover  panel.  

0 0 t h  f u e l  tanks  a re  f i t t e d  w i t h  e I e c  t r  i c  a  I f u e l  
pumps ( 4 ,  81. The pumps s t a r t  o p e r a t i n g  as  soon a  s  

l ;or...,ro l , ? ,  1 a . x  
2 k c a r  I r r  l a n *  
3 i"?,' i l  1ir : : i n 3
' i 8 l I * '  : ' - C  
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! C  F U C I  r e t u r n  f  l o r  I  .ne 
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lovi.rC <".l fa"., 
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Englne ope ra t l ng  and f u e l  supp ly  system 

the appropr ia te  c i r c u i t  b reakers  (1,571 OR the r i g h t  
inst rument  conso le  a re  depressed, and they serve t o 
s u  p p  o r  t  the a c t i o n  o f  t he  engine mounted (Maihakl  
pump (4,181. 

A f u e l  gauge (1,361, p o s i t i o n e d  on the a u  x i l i a r  y 
inst rument  panel, measures the  con ten ts  of each f u e l  
tank i n d i v i d u a l l y ;  s w i t c h i n g  t o  the des i r ed  tank i s 
v i a  a s e l e c t o r  l e v e r  (1,431. The f u e l  gauge r e a d s  
c o r r e c t l y  i n  l e v e l  f l i g h t .  

The f o r w a r d  tank i s  f i t t e d  w i t h  a f u e l  low l e v e l  
device. A r e d  warning lamp (1,411 pos i t i oned  on the  
r i g h t  a u x i l i a r y  instrurnent panel i l l u m i n a t e s  a t  
approxirnately 90 -  100 L t r  120-22 gal1iReturn-to-base 
warn ing l .  A f u e l  low l e v e l  dev ice  i s  a l s o  f i t t e d  i n  
the  r e a r  tank; i t  causes a w h i t e  l i g h t  t o  i l l u m i n a t e  
when the  C o n t e n t s f a1  l t o  1 0  L t  r (2.2 gai l (Tank 
swi tch-over warni  ng l .  

The f u e l  pressure i s  mon i to red  by a gauge (1,201 o n 
the  a u x i l i a r y  ins t rument  panel .  

Each tank i s  p rov i ded  w i t h  a separate f i l l e r  p o  i n t  
(4,31 on the f u s e  l a g e  r i g h t  side. Fuel i s  poured 
t h r o u g h  the f i l l e r  l i n e  (4,41 u n t i 1  i t  begins t o  
b a c k  up t o  t he  e x t e r n a l  f i l l e r  connect ion v i a  t h e  
ove r f l ow  I i n e  (4,51. Fue l  tank v e n t i l a t i o n  i s  
accomplished a t  t h e  app rop r i a t e  f i l l e r  p o i n t  ( v e n t i -
l a t i o n  l i n e  (4,611; v e n t i l a t i o n  of  t he  Bosch f l o a t -  
and-pendulum de-aerator  (4,181 t a k e  s p l ace  through 
the  f o r w a r d  f i l l e r  p o i n t .  The s p i l l  tube f o r  the  
r e a r  f i l l e r  p o i n t  connects i n t o  the r e a r  tank 
v e n t i l a t i o n  l i ne ;  t h a  t f o r  the  fonvard tank f i l l e r  
p o  i n  t connects t o  the f use lage  lower surface. T h e  
f u e l  I i n e s  (4,9 6 4,111 r u n  from t h e  app rop r i a t e  
tank f u e l  pump (4,81 t o  the  engine f u e l  pump (4,181. 

I n t o  each f u e l  l i n e  i s  b u i l t  a f u e l  va l ve  (4,101 and 
f ilt e r  (4,121. The f i l t e r s  a r e  s e t  i n t o  s u i t a b I e 
aper tu res  ( f i l t e r  hous ings l  on t h  e fonvard s i d e  o f  
t h e  f i r e w a l l .  T h i s  s i t i n g  of  t ' h e  f i l t e r s  p reven ts  
gas fumes f r m r e a c h i n g  the  c o c k p i  t .  T h e r i g h t  
f i l t e r  connects i n t o  the  fo rward  tank f u e l  l i ne ;  the 
l e f  t one, i n t o  t h e  r e a r  tank f u e l  l i ne .  T h e  t w o  
f i l t e r  housings a r  e connected by a s p i l l  l i n e  which 
connects i n t o  the one f r m  the  fonvard f - i  l l e r  po i n t ;  
i t  p reven t s  the  accurnulat ion of f  u e  l a t  the bot tom 
of  the  housings o f  leaky f i l t e r s .  The two f u e l  i i n e s  
a re  connected t o  one a n  o t  h e r  by a l i n e  which con- 
t a i n s  a cu t - o f f  v a l v e  (4,341 which remains o p e n  
d u r i n g  a l 1  norma1 powerplant  operat ion. Th is  ensures 
t h a t  bo th  suc t i on  chambers o f  t he  Maihak f u e l  p u m p  
always con ta i n  f u e l  even when one tank i s  empty. 

2. Fuel system with drop tank 

T h  e drop tank (4,261 i s  suspended f r m  the shackles 
of  the Type 500 r e l e a s e  gear w i t h i n  the ETC 501 r a c k  
by a meta1 band. The drop tank i s  connected t o  t h e 
r e a r  f u e l  tank 14,21 by a f u e l  l i n e  (4,281. An EP-1E 
f u e l  purnp (4,271 i s  b u i l t  i n t o  t h e  l i n e  a t  the  r e a r  
o f  the  rack. An a i r  l i n e  (4,231 l e a d s  f rom the 
supercharger t o  t he  d r  o p  tank and con ta ins  bo th  an 

excess p ressure  (4,241, and a r eve rse  pressure 
(4,251, va lve.  Rubber s leeves  1s y s t em separa t ion  
p o l n t s l  connect  t he  f u e l  and a i r  l i n e s  t o  the d r o p  
t ank. 

Fue l  i s  f o r ced  f rom the  drop tank t o  the  r e a r  f  u e  I 
t a  n k  by a i r  p ressu re  drawn frorn t h  e supercharger. 
T h i s  a c t i o n  i s  a ided  by t h e  EP-1E f u e l  pump wh i c  h 
beg ins  t o  r u n  as soon as t he  mAbwurfbeh'àlterm 
c i r c u i t  b reaker  i s  depressed. 

When t he  supercharger  p ressure  i s  l e ss  than t ha t  o f  
t he  su r round ing  a i r ,  t h e  EP-1E f u e l  pump alone feeds 
t h e  f u e l  t o  t he  r e a r  tank. A f u e l  t r a n s f  e r  l i m i t  
s w  i t c h  (4,361, b u i l t  i n t o  t he  r e a r  tank f u e l  pump 
(4,371, r e g u l a t e s  f u e l  f l o w  f r m  the  drop tank. W i t h  
t h e  drop tank f i t t e d ,  Fuel i s  drawn f rom the r e a r  
f u e l  tank u n t i 1  i t s  con ten t s  have f a l l e n  t o  240 L t r  
( 53  g a l l .  A t  t h a t  p o i n t  the  t r a n s f e r  l i r n i t  s w i  t c  h 
o p e n s  and p e r m i t s  d rop  tank f u e l  t o  f l o w  i n t o  t h e  
r e a r  tank u n t i 1  t he  d rop  tank i s  empty. 

The drop tank c o n t e n t s  a re  rnoni to red  as f  o I I o W s : 
w h  e n ,  a f t e r  the l i r n i t  s w i t c h  has opened, t h e  r e a r  
tank  f u e l  con ten t s  s i n k  below 240 Lt r ,  the  drop tank 
I s  empty. T h i s  does n o t  r e s u l t  I n  the  sw l t ch i ng  o f f  
o f  the supercharger  a i r  pressure. 

3. Fuel system with auxiliary tank 

Oldz Se l f - sea l i ng  tank. 

1  A v ~ I I I a l l  tue1 tonk 9 V c n t i l a t l a n  l i n c  
2  Hol lzonta l  s t raps  15 S p l I I  I l n c  
3 V c r t l c a l  s t rap  11 lank  Ilnclpump u n l t  
4 lsnh houslng 12  r u c i  i l n c  
5 Bulhhcad 0 13 desr fu - I  tsnh 
6  r u c l  t i i i c r  po int  14 l - j o l n t  
7 F l l l e r  l i n e  15 Fuel l l n c  LDrop tonk l o  r c a r  tankl 
0  Ovcrllow l l n c  t 6  Cnech v s l r e r  

1 7  F i I I c r  head 

Fig.  5: Rear f use l age  a u x i l i a r y  tank 
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Newt Non s e  I f - s e a  I l n g  tank with drain cock and 

supercharger air pressure f ue i jet t ison. 


A description of the new system wiI I be added u p o  n 

completion of the relevant construction documents! 


T h e  auxiliary fuel tank is fastened to a h o u s  in g 

(5,41 at the rear of Bulkhead 8 (5,51 by t w  o straps 

(5,2 b 31 and 1s fueled through a f i ller point (5,6) 
on the left fuselage between B u  I k h e  ad s 9 and 9a. 

During fueling, the fuel f lows through the f i 1 l e r  

l i n e (5,71 to the tank; when the tank is fu1 l, the 

fuel backs up the overf low Iine i5,81 to the filler 

point, and from there, via a ventilation line (5,91 

out the bottom of the fuselage. The fuel spill line 

(5,101 also connects into the ventilation line. 


On the top of the tank 1s positioned a u n  i t (5j11 1 

contalning the fueling, overf low and feed I i n e s  as 

well as the fuel pump. The electric fuel pump starts 

operating as soon as the "Kraftstoffpumpe Z u s a  t z -  

behzlter Rumpf" circuit breaker is depressed. 


F u e  l flows through a feed line (5,12 & 151 to t h e  
r e  a r  t a n  k (5,131. Connectlng into this line is a 
T-joint (5,141 with the drop tank fuel line. A check 
valve (5,161 is installed before the T-joint in each 
of the two lines. This p r e v e n t s  the flow of fuel 
f r o m  one auxi liary tank to the other; or, when one 
of these two tanks isngt f i t t e d ,  prevents loss of 
fuel through the unconnected feed line. 

The fuel transfer l imit swltch (5,171 regulates t h e 

f low of fuol from the auxi llary tank in the same way 

as for the drop tank. 


T h e r  e is no rnonl toring of auxi l iary tank contents; 
the tank is e m p t y  when t h e  rear tank fuel l e v e  I 
falls below 240 Ltr. 

C. Emergency power system 

See F lg. 6. 


An engine e m e r  g e n c  y power systern 1s provided for 

this a i r c r a f  t. This system is to be installed In 

accordance with Fw 190 Modification I n s t r u c t  i o n  

No. 133. 


This system provides, for fighters with non-derated 
€W 8010 or W 801TU powerplants, a s h o r t - t e r m  
increase in p m e r  up to the r a  t e d  altitude of t h e  
e n  g i n e .  This emergency power can be maintained in 
leve1 or climbing flight for up to 1 0  minutes (Watch 
the oil temperatureil. Because of potential oil and 
cylinder head c o  o I i n g problems, i t  1s recomnended 
that during a C I  imb, the system, if  f e a s  i b l e, be 
turned off. During system operation in hot s u m m e r  
w e  a t  h e r ,  t h e 0 1 1  temperature will reach maximum 
p e r m i s s i  bI e Iimits. This.systemmust o n  I y b e  
kwitched on in f l i g h  t, at fuli throttle, and wlth 
the propeller pitch contro1 on 'Automatic'. 


l S ~ p e ~ c h a r g c ro l r  llnc 6 Contrai unil 
2 3oort slr alecc itnc 7 *clicsl enti-cnsfling tiiDc 

3 Vaire 11th h o u l i r ~  8 Englnc bearcr a s s e m h l ~  
4 Occklng 9 Cpcrstlng roa i l t h  button 
5 F i s c  sne alrtrliular bo. 10 nlndicrccn m o u n t l n p  ( r e m  

Fig. 6: Emergency power systern 


The increased power is gained by bleeding air f rorn 
t h e supercharger pressure l ine (6,l l, in which a r e 
located two nozzles connected in series. A flexible 
tube I6,21, through which a portion of the boost air 
can be drawn off when the valve (6,31 is opened, i s 
connected into the supercharger air line between the 
fuel mixture c h a r n b e r  and the boost pressure 
regulator. The two nozzles, the first of which h a  s 
the srnal ler inside d i arne t e r  , are so constructed, 
t h a t when the actuat ion valve (6,3) is opened, the 
a i r pressure wlthin thé b o o s  t pressure drops to a 
very low l e v e  l ;  this causes the throttle valve to 
open wide, thereby increasing the maximum obtainable 
boost p r e s s u r e ,  at 2700 RPM, from 1,42 aia, t o 
1,58 ata at the low supercharger s e  t t i n g, and to 
1,65 ata at the high s u p e r c h a r g e r  setting. The 
h i g h e r  boost pressure resuits in increased f u e  I 
consurnptlon, due to the greater q u a n  t i t y of fuel 
injected into the cylinders. 

The actuation valve i6,31 1s mounted in a housing on 

the decking in front of the W i n d s c r e e n  mounting 

f r m e  (6,101 a n d  behind the left fuse and distribu- 

tor box i6,51. The flexible line (6,21 which 

connects the v a  l v e  to the supercharger air Iine is 

encased within a helical anti-chaffing tube (6,71. 


T h e valve is o p  e r  a t e d  by a button (6,9) located 

beneath t h e  left side of the main instrurnent panel. 
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T h e  fo l l ow ing  i n s c r i p t i o n  1s placed near t h i s  
button. 

Emergency Power 

Pul  l 


2700 RPM 

L = 1,58; H =  1,65 


But ton depressed = Valve 'Closed* 

But ton p u l l e d  = Valve 'Operi' 


When the  emergency power u n i t  1s ins ta l led ,  on ly  the  
f o l l o w i n g  types of  spark p lugs  can be usedr 

a )  Bosch DW 240 €T 7/1A 
b l  Bosch DW 240 ET 7/18 
C )  Bosch DW 250 ET 7 

S p a r  k p lug  C )  i s  t o  be used on ly  i f  spark p lugs  a l  
and b )  are not avai lable.  

A l r c r a f t  f i t t e d  w i t h  t h i s  u n i t  are t o  be marked w i t h  
a ye l  low r i n g  (50 mn outs ide  d i ame t e r  and 1 0  mn 
w ide l  which i s  t o  be placed on t h e . r e a r  l e f t  corner 
of  the  fuselage armament cover. 

D. Primer fuel system 

-----7-

l Su-Prlmer puip 7 Suctlon feed I lne  
2 P r l m r  fue l  I l n e  8 Pressure f red I l n e  
3 F l l I r r  polnt  9 F l r m a l l  t rsnsl t lon potnt 
4 F I I I e r  I l n e  10 Seporetlon polnt l201 on 
3 V r n t l l s t l o n  I I m  rnglne mountlng r l n g  
6 Rear tank f l l l e r  polnt 11 C l r c u l u  I n d  I l n e  hsrness 

72 S ~ ~ e r c h e r p e r  preseure plpes a l r  

Fig. 7s Primer f u e l  system 

Th is  system f a c i l i t a t e s  engine s t a r t i n g  by spraying 
pr imer f u e l  i n t o  the  supercharger a i r  pressure p ipes  
of  a l 1  14 cyl inders, and there  a tan iz ing  i t .  

The system includesa 
1 AP-20 SUUCPrlmer pump 
1 tank w i t h  f ill e r  p o i n t  a n d  associated feeder 

l ines. 

The p r  i m e r  f ue l  tank [7,2), which i s  contained i n  

t he  rea r  f u e l  tank, has a capac i ty  of 3 L t r  (5 Q t s l .  
The pump (7, l I  i s  pos i t l oned  a t  the  r e a r  of  the l e f t  
instrument console. 

The tank i s  f u e l e d  through a f i l l e r  p o i n t 17,3)  
which i s  s i  t u  a t e d  beneath a s l i d i n g  cover on the 
fonvard fuselage l e f t  side. The f i I l e r  po in t  i s  
connected t o  the pr imer  f ue l  tank by the f i l l e r  l i n e  
(7,4) and v e n t i l a t i o n  l i n e  (7,51. 

A n  o t h e  r l ine, whlch leads from the primer t a n  k 
f i l l e r  p o i n t  t o  t h e  r e a r  tank v e n t i  I a t  i o n  l i n e  
(7,61, p rov ides  f o r  v e n t i  l a t i o n  i n  f i i gh t .  

E. BMW 801D lubrication system 

Documentation f o r  the TU-pcwerplant wi I l  fo l low. 

See Fig. 8. 

The c i r c u l a r  o i l  tank i s  pos i t loned i n  f r o n t  of  t h e  
engine and behind the  011 coo le r  (8,61, a n d  i s  pro-  
t e  C t e d  by an armoured r ing .  The tank has a scaled 
c o n  t e n  t s  measuring probe w l t h i n  t h e  f i l l e r  c a p  
(8.24); the  f i l l e r  p o i n t  i s  located on the l e f t  s i de  
of  the  nose. 011 consumption m e a s u r e m e n  t dur lng  
f l l g h t  i s  no t  poss ib le .  

The r i n g  shaped o i l  coo le r  i s  pos i t ioned i n  f r on t  of 
t h  e o i l  tank and i s  a l s o  pro tec ted by an armoured 
r i n g . Between the  two armoured rings i s  a gap o f 
about 10 mn f o r  the e x i t  of t he  coo l i ng  a i r .  

Dur lng  low teniperatures, the  system i s  f f l l e d  W i t h 
warm o i  l forced up t h r o u g h F i  l l e r  Po in t  I (8,181. 
The o i l  coo le r  i s  f i l l e d  f f r s t ,  w h i l e  a i r  i s  
expe l led  from the system; then the  tank i s  f l i i e d .  A 
l i n e  connecting the i npu t  s i de  of  the  maln pump a n d  
t h e i n p u t s ide  o f  the  auxi l i a r y  pump i s  contained 
w i t h i n  the o i l  pumplng un i t ;  t h i s  l i n e  enables t h e  
excess o l l  wh i c h  i s  de l i ve red  by the o v e r s i  z e d  
a u x i l i a r y  pump t o  be re turned t o  i t .  

The warm o i l  must be hot  enough (over 6 9 C )  t o  a l l ow  
the  t h e r m o s d t a t  (8,41 t o  open t h e  r a d i a t o r  f l ow  
c i r c u i  t. 

The engine i t s e l f  i s  f l l l e d  w i t h  warm o i I through a 
spec ia l  f i l l e r  connect ion (8,191. 

011 Flm C l r c u l t  

O i I  i s  d r m n  f r a n  the  tank by the  a u x l l i a r y  p w p  and 
fed  past  t he  thennostat (8,4). A t  an 011 temperature 
b e i w  6 9 C  i t  f 1 o w  s through the  warming C h am b e r  
(8,51 t o  the  main pmp; above 6 9 C  i t  f l a i s  through 
t h e  r a d l a t o r  b lock  18,6) t o  the maln p-. A 
temperature, probe (8,81 which d i r e  c t  s the  f l cw  of  
o i l  between the a u x i l l a r y  prnp and the  c o o  l e r ,  1s 
pos i t l oned  between the  coo ler  and the  maln pump. 

T h e  main pump then fo rces  the  o i l  t o  the  e n g l  n e ,  
f o l l m i n g  which, t h r t e  englne r t t u r n  p q s  feed t h e  
h o  t o i  l back t o  t h e  01 l tank. The 01 l f lai c i r c u i t  
then beglns anew. 
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To ensure a c o n t  I n  ul n g supply of 0 1 1  In case of Between the main pump and the englne, the cll passes 
fallure of the thermostat or of the cooler, a I i n e through an oil filter (8,111 p o s i  t i o n e d  on t h e  
c o n  n e c  t s  the output side of the auxi liary p u m p  erigine rnounting ring. 
d i r e c t  ly to the input side of the main pump. To 
guarantee a constant oi l pressure of 8 atei (118 psll Cold weather starting sequence 
to the englne, the main pump has oversized d i m  e n  - 011 is p r e p a r e d  for c o l d  weather starting by a 
slons and 1s fitted with a shunt line. 

The englne ventilation Ilne (8,141 connects into the 

circular oi l tank. 


l Eng'nr n a i n l r a  011 puip l1 O i I  f i l ? ~ ~  r g w a r n  a i 1  f l l l c r  p o l n l  lff cnginc 

IInpu l  I l n r  I l a n k  l o  p-1 12 ~ i n cf r m o l l  l l l l e r  ?o  p- 15 Pelh 01 ~ o o l i n g  a i r  lhrough IN 

3 Oulput l i n e  Lp- l o  I h m s t a t l  13 L i n e  f r m  p- ?o tan* 0 i l  ~ 0 0 l l l  
4  Tn~rml t .1  13. Tank I n l e i  I I n t  21 Oi l n i s i n g  norrl. l o r  co la  

,	5 01 l r r m i n g  ~ h a i n c r  l w  Tink  I n l c l  I l n t  .ee~her s t a r l i n g  

6 O i l  cooler DIock 14 Engine r e n l i l e l i o n  l i n t  22 O i I  lank o r a i n  r e l r +  

7 L l n e  f r m  cooler l o  l a w o r r e t u r ~  15 o l i  p resrurc  r r a r u r i n g  I l n c  23 Pcndu1i.n v e l r c  
16 Oi I t ~ l l p e r a ~ u r e  	 24 F l l l t r  cep mi th  c o n t r n t s  mrasur lng  I!ne 


E T ~ ~ u ~ ? u I c  probe 17 Tsnk r c n t l l a l i o n  l i n e  w e s u r i n g  probe 


9 I n p u l  l i n e  lprobe l o  p i l p l  la wsrn o i i  f i i l e r  p o i n l  l o r  c o o l r r  

t 0  L l n r  from ?o o l i  f l l l e r  	 and tepk 

prone 

Fig. 8: f3hW 801D Lubrication system 
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special mixing nozzle (8,21) whlch is built Into the 

oil return line (8,131. 


Fuel is taken f r m  t h e output side of the M a i h a k 

fuel pump and fed t h r o  u g  h a cut-off valve to t h  e 

mixlng nozzle la C i r c  u I a r  tube with fine holes), 

where it is added to the oil. 


To complete the cold weather starting procedures see 

the Fw 190 Operating Procedures. 


OiI temperature (1,151 and pressure (1,141 are 

monitored by appropriate instruments on t h e auxil- 

iary instrument panel (1,9). 


The various oil lines ore colour coded in accordance 

wl t h  DIN L5 and aremarked with f l w d i r e c t  iori 

arrws. 


F. Aircraft tanks 

1. Fuel tanks 

Fuelr C3 (96 Octane) 


a. Fuselage tanks 


1 Forrard  fuel tank 6 Forrard tsnk f l  l  l e r  hesd 
2 Rear l u e l  tank 7 Contents r a s u r l n g  uill t  r i t h  
3 E l r c t r l c s l  fue l  punp I Q  I r v e I  sensor 
4 F l  l l e r  head r l t h  fue l  t ranr fer  8 Contents r a s u r l n g  u n l t  r l  th  

I l n l t  s r l t c h  I Q  Ieve I  srnsor 
5 Fuel tank f langc f l t t i n p  P Securlng st raps 

10 Adjustable bol t s  

Flg. 9: Maln fuel tanks 


Fueling capacityi 

Forward tank at least 232 Ltr (51.0 gal l 

Rear tank at least 292 Ltr (64.5 gal l. 


T h e two self-sealing fuel tanks i9,l 6 21 ore 

positioned wlthin t h e  fuselage beneath the cockpit. 

T h e y  are held by fabric s t r a p s  (9,91 which o r e  

secured to the cockpft floor by adjustable bolts. 


Each tank is fltted with an electrical i m m e r s  l o n  
p u m p  (9,3), a filler h e a d  (9,4 6 61 ithat of the 
rear tank also contafns a fuel transfer llmlt 
s w  i t c h  1 ,  and a contents measuring unit i9,7 6 81 
with attached fuel low level sensor. 

Attached to the flller heads of the two tanks ore: a 

f l I l e r  Ilne (4,4), anban overflow Ilne (4,51; to 

that of the fomard tank, the de-aerator ventllation 

Ilne (4,201; and, to that of the r e a r  t a n k ,  the 

auxiliary tanks feed Ilne (4,281. 


b. Underfuselage drop tank 

Fuellng capacltyr 300 Ltr (66.2 gai). 


The drop tank is, when carried, suspended b e n e  at h 

t h e  fuselage from an ETC 501 rack and locked i n t o 

position by four set screws. 


The drop tank is connected to the fuselage feed, and 

air pressure, lines by rubber s l e e v e s  (separation 

points). 


In an emergency, i t con be jet t isoned by pu l l ing the 

T-shaped hand l e l abe l l ed nBombenn. 


C. Rear fuselage auxiliary tank 

Fueling capacityr 115 Ltr (25.3 gal). 


See Fig. 5. 


The auxl liary tank ls, when required, mounted behind 

Bulkhead 8. It 1s fastened to a support by f a b r  i C 

straps (tuo horizontal and one vertical). 


The tank has a header unit c o n t  al n l n g  a pump, a 

flller line, an overflow line, and a feeder Ilne. 


2. Primer fuel tank 

See Fig. 7. 


Fuelr Aircraft primer fuel. 


Fueling capaci tyi Approxlmately 3 Ltr i 5  Qts). 

The tank (7,2) is c o n t  a i n e d  within the rear fuel 
t a n k .  It is filled via an external flller p o l n t  
(7,3 1. 

The tank 1s p r  o t e c t e d  by lts locatlon wlthln the 

rear tank. 
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3. Oil t a n k  

O i l  tank c a p a c i t y i  55 L t r  (12 gal  1. 

O i  1 tank contents  must not be p e r m i t t e d  t o  f a l i  
below 20-25 L t r  (4.4-5.5 ga i ) .  

011 typer Only Intava-Redring. 

The r l n g  shaped o i l  tank (10,l ) i s  located W 1 t h i n 
the  a i r c r a f t  nose. I t  i s  f i l l e d  through a  f  u e  l i n  g  
nozz le  (8,241 on the a i r c r a f t  nose l e f t  side. 0 i 1  i s  
drained from the  tank by opening the  SUM-tank d r a i n  
va lve  (10,10), a f t e r  a t tach ing an o i  l d r a i n  tube t o 
it. 

The tank 1s pro tec ted against g u n f i r e  by an armoured 
r i n g  (10,8). 

1 01  1  l i n k  5 The-.te? 
2 nubber shock mountlng 7 C o o l r r  srnour 
3 C o n n t c t l n g  1ln.s e O l i  t a n k  ermour 
4 O l i  I l n e s  9 Corer 
5 Coo le r  :: 7ank d r i l n  r s l v t  

li c o r t r  r c g i r n ?  

Fig. 10: BHW 801D armoured o i l  coo ler  and tank 

4. Control u n i i  oil  tank 

The englne mounting r i n g  serves as c o n t r o l  u n i t  o i  I 
t a n k .  I t  i s  f i l l e d  t o  the l eve l  of  t h e  f l I l e r  
opening i I o c  a t  e d  on the upper l e f t  s i d e  o f  t h  e  
r l n g ) .  

Capac l ty i  5,6 L t r  (4.9 Q ts ) .  

Caut i o n l  
M d  o l l  o n l y  imnedlately a f t e r  r u n n  i n g  up the  
engine. Reasoni when the engine has been s l t t i n g  
f o r  sane t Ime, the con t ro l  u n i t  f i l l s  w i t h  0 1 1  
and t h e o i l  leve1 w i t h i n  t h e m o u n t i n g  r i n g  
s i  n k s .  I f  the tank i s  then f i l l e d ,  w h e n  the  
engine i s  started, t h e  ex t ra  o l l  I n  t he  c o n t r o l  
u n i t  * i 11  a t t m p t  t o  move back t o  t he  tank. The 
r e  s u  I t I n g  excess pressure i n  the system w i l l  
probably damage both  the c o n t r o l  u n i t  and the  
mountlng r l n g .  

A t h l n  t m p e r a t u r e - r e s i s t l n g  o i l  m ix tu re  1s u s e d ,  
the  mlx ing  r a t i o s  f o r  sumner and w i n t e r  a r e i  

, 

Sumncr mix turer  

80% Redring + 20% Spindle o i l  green 
( S h e l l  AB 11 ) 

or 90% Redring + 10% Hydraul l c  o i  l 0435 

Winter mixturex 
50% Redring + 50% Spindle o i l  green 

( S h e l l  AB 11 i 
or  70% Redring + 30% Hyraul ic  o i l  0435 

1 o11  I I I I c ~  4 Llne I r o m l l l t r r  topu-

2 o1 1  punv 5 5ccur l?g  c l i m p  

3 L l n t  frm p u w  t o  I l l t e r  6 Englnc n o r n t l n ~r l n g  

Fig. Il:BkW B01D o i I  f i l t e r  
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Fig. 12: Fuel tank compartment with fuel tanks 

removed and instal led 
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02 Armament installation 


I. Description 


The basic a r m a m e n t  of the Fw 190A-8 consists o f  

three groups of weapons. These are: 


2 MG 131 machine guns in the f u s e  I a g e  upper 
cowling with 400 rounds per gun (1,1 l 

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

2 MG 151/20E cannons in the W i n g s  outboard of 
the p r op e I l e r arc, one per side, wi th 125 
rounds per gun (1,3) 

All weapons are f i r e d  electrically, and use o n l y 
E-type amnunition. The MG 131s and the wi n g - r  o o t  
MG 151/20Es a r  e synchronized to fire t h r o u g  h the 
prope l ler a r C ; the outboard MG 151 /20Es are unsyn- 
chronized. 

The positioning of the amnunition belts is indicated 

by a loading diagram on each arrsnunition box. 


Cartridge casincs and link-belt segrnents are--except 

for the casi ngs of the outboard weapons--d iscarded. 


The fuselage w e  ap o n  s are harrnonized to z range of 
400 m 1435 ydsl ; the wing rnounted w e a p  o n s ,  to e 
range of 550 m (600 yds). 

The o~erating systeni for each weapons group is fui l y 
electrical a n  d includes i inclusive of circuit 
breakers and electrical lines): 

1. SVK 2-151/131E fuse and distributor box, and 

2. EDSLBI gun cocking control box. 


E a c h  operating systern is routed through the SZKK 4 

switch, round counter, and control unit (1,lO). 


Rwnds counlaii 

Roun- c0ll1.l 
rW.1 MlOn8 

YG I51/20€ 

UC I5I/ZOE UG 151/20E 
Wing 1001 

Fig. 2: SZKK-4 


The fuselage and wing-root weapons are switched o n  
by Switch I, the outboard weapons by Switch I1 
i S w  i t C h I must first have been switched onl. The 
outboard weapons must not be switched on less than 3 
seconds after the other weapons. This interval will 
e n s u  r e  that cocking of the fuselage and wing-root 
guns has been completed. As the aircraft battery can 
s u p p o r  t the simultaneous cocking of a maxirnurn o f 
only four weapons, this actinn avoids the C i r c  u i t 
overload that will otherwise result. A special 
instruction plate is fitted. 

T w o f i r i n g b u t t o n s ,  Aand 81, are fitted on t h e  
KG 138 control colunn grip i1,11 1. The A - b  u t t o n 
fires the fuselage and wing- root weapons; the 
81-button fires the outboard weapons. 

ED-cocking units and EA-firing units are attached to 

each gun. The ED unit is utilized for a u t o m a t i c  

w e a p o n  cocking, breech-block position indication, 

and rounds counting; the EA unit, for weapon firing. 


6. Fuselage MG 131s 

1. Weapon mounting 

T h e f irst aoapons group, two MG 131s, is positioned 
in the upper sowling, forward of the W i n d s  c r  e e n  
rnounting frame, in StL 131/58 fixed rnountings (1,71. 

1 SIL 131/38 rrapon mouni 7 Cnufe s ~ p o o r t  Drackets 
2 Carr lcr  brickct '? Csi lng  c j r c f l o n  chul r  
3 For-ird suppor1 9 *nnuni l lon  boz a t t a c h n n l  brsckct 
4 a rar  iuppor l  t 0  Locking p l n  
5 E I e c l r l c e I  conlecl p l a t e  l 1  Hor l r o n t a l  a d j u s t m n l  r c r r i  
6 Resr suppor1 nriuntlng p l n r  12 V r r t l c a l  adjusfment s c r n i  

Fig. 3: Fuselage ffi rnount and carrier unit 
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T h e weapon mounts i3,l 1 are fixed to carrier 
brackets (3,21 which, in turn, are screwed to 
Bulkhead 1 and the Windscreen mounting frame. 

The gun mount consists of a fixed forward s u  pp o r  t 

(3,31, an adjustable rear support (3,41, and a cast 

bearer. The forward support, into which the gun i s 

I o c k e d ,  has a recoil fitting and can be rotated 

about its vertical and horizontal axes. 


The rear support m o  u n t i n g pins i3,61 secure the 

MG 131 rear m o u n  t i n g  bracket and lock the weapon 

into position; adjustable set screws permit vertical 

and horizontal adjustment of the weapon. The Cardan 

type s u s p e n s i o n  of the forward support permits 

precise al ignment of the weapon. 


The carrier bracket, of welded sheet steel construc- 
t i o n ,  is attached to Bulkhead 1 and the Windscreen 
m o u n  t i n g  frame. At its forward end i t  includes a 
c a r  tr i d g e  casing ejection chute (3,81. To either 
side are screwed support brackets (3,71 for attach-
ing the feed and eject ion chutes. The amnuni tion box 

attachment bracket (3,SJ) is f a s t e n  ed beneath the 

cartridge casing ejection chute. 


2. Ammunition stowage 

A m m u  n i t i on for the MG 131s is contained in t w o  

amnuni tion boxes (1,121, each o'f which can hold 400 

rounds in a Type 131 disintegrating link belt. 


The amnunition boxes i4,l l are positioned within the 

f uselage in front of the main spar and Bui khead 1 in 

the area above the m a  i n w h e e  I doors (4,21. At the 


i -un1 t lon boxe8 5 wlngtd n t l t  sc-n? and 
2 whee l door3 c s r t r l d g r  c a r l n g  chutc 
3 * i n u n l l i o o  DO. a ? t a c k e n t  Brsckcr r  6 Wlnged c0r.r 
4 Guide bracuetr  7 Sprln+loaded b o l t r  

8 ~ l n k - b e l 1  8 e w n t  and c s r t r l d g e  caslng cnute 

Fig. 4: Fuselage MG amnunition boxes 


top, they are secured to attachment brackets i4,3), 

on the s i d e  s by gufdes (4,41, and at the bottom by 

h i n g e d  chutes (4,5). Each box has a hinged cover 

l4,6), which is locked by two sprfng- loaded b o  I t s 

(4,71, through which the amnunition is loaded. They 

also each have an enclosed chute i4,81 through which 

the belt segments and cartridge c a s i  n g s  drop into 

the S I  i p s t r e a m .  To improve munftion storage, 

wooden supports are posftioned on the floor of each 

box. 


Amnunition in these boxes receives cooling air which 

is extracted from behind the engine cooling fan. 


Two f l e x  i b l e pipes (5,ll on the underside of the 

c e n  t r e  ccwling upper pane1 and two t u  b e s  iquick 

separation polntsl l (5,21 wlth terminal f i t t i n g s  

(5,3) c a r r y  air to the amnunition boxes (5,41. To 

secure thern, t h e  terminai fittings are pushed rear- 

w a r d  into the carrier brackets (5,51. The cooling 

air then circulates through the munition boxes. 


Fig. 5: Fuselage f f i  amnunition cooling 

3. Ammunition feed chutes 

T h e  MG 131s are a d a p  t e d  for left as well as f o r  

r i g h t  hand amnunition feed. This perrnits' the 

respective feed chutes i6,l l to be positioned on the 

outboard sides of both MGs. 


The C o v e r (6,21, which removes to permi t insertlon 

of the munltion belt, 1s held in place by s t  u d s  

(6,41, latches i6,31, and spring clips (6,51. 


The link-belt segment discard chute (7,21 jolns onto 

t h e  cartrldge casing ejection chute (7,3) which i s 

rnounted directly beneath each MG. The belt segments 

a n d  casings drop out of the bottom of t h e  fuselage 

through, in sequence, t h e  above chutes, the amiuni- 

t i o n  box chute (7,5), and the hinged lower c h u t  e 

(7,7 I. 




Armament I n s t a l l a t i o n  

Fig. 6: Fuselage MG m u n i t i o n  feed chute 

l Mvmnl t lon  I r r d  c n u t t  6 b m w n l t l o n  Do. 
2 L I" * -be l1  i e g r r n t  d l a c r d  chu?. 7 H1np.d d l . c r a  chut t  
3 C i r t r l a p .  caalnp t j .ct lon chutr  8 MInpt p l n  r l t h  a p l r a l  apr lnp  
4 1tap0n c a r r l e r  b r a c h t l  9 C a r t r l d p t  c a i l n p  cnul. r l d t  p l i t r  
5 Lnclorrd b l l t  a a ( ~ " t  and I O  b m w n l t l a  DD. a t tacryrnt  brmckel 

c a r t r l d p .  caalnp chut* 7 1  StL 131158 w w o n  iount  

Fig. 7: Fuselage N& m u n i t i o n  feed and d i sca rd  chutes 
(Seen from the f r o n t l  

1. Weapon mounting 

Two wing-root MG 151/20E cannons comprlse the second 
group of  weapons. Each gun i s  secured i n  an 
StL 151/2B f i x e d  weapon mount; which cons is ts  of a 
f orward and a rear  s u p p o r t . The f orward support 
[1,17) provides the r e c o i l  housing and the forward 
attachment po in t  f o r  the weapon: the rea r  s u p p o r  t 
(1,151, the alignment adjustment mechanlsm and r e a r  
attachment po in t .  00th supports are attached t o  the 
W i n g;  the f r o n t  one t o  the main spar, the rea r  one 
t o  a f i t t i n g  between Centre r i b s  1 and 3. 

The cannon ba r re l  1s housed w i t h l n  a b l e s t  t u b  e 
(1,181 wh i c  h i s  secured t o  the forward support and 
t o  the wing leading edge. 

To s t e a d  y i t s  barrel ,  the cannon i s  f i t t e d  w i t h  a 
clamp (1,20)--a three piece r i n g  w i t h  set screws and 
lock nuts. I n  the b l a s t  tube are 3 holes t h r o u g h  
which the set  screws pass. 

1 * O u n l ? l m  bor ts  4 Lock 
2 noat f l t l l n p  5 Fted cnut t  
3 nlnped door 6 DI.c.rd chutr 

Fig. 8: Wing-root cannon layout 

2. Ammunition stowage 

T h e  smnunit ion b o x e s  f o r  the  two MG 151/20Es a r e  
pos i t i oned  w i t h i n  the  fuselage behind the maln spar. 
They are accessib le through the  fuselage bottom v i a 
two hinged doors. 

Each m u n l t i o n  box (8 , l )  1s hooked onto t h e  
fuselage cent re  support by I t s  nose f l t t i n g  (8,21; 
guide f i t t i n g s  g lve  sidewards support, and the 
access doors g ive  v e r t i c a l  support. 
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In the throat of each amnunition box is a r o l  I e r  

over which the amnunition belt moves as i t  I e a v e s  

the box. 


A wedge s h  a p  ed divider piece is built into e a c  h 

a m m u n i  t i  o n  box to improve the efficiency of the 

amunition feed. 


A hinged door i8,3) on the top of each box opens t o 

g i v e  access to thr box a n  d permit loading of t h e  

amunition belt. 


3. Ammunition feed chutes 

To permit direct feeding of the arnmun i t i  o n ,  the 

MG 151 /20Es are both ri gged f or i n b o a r d f eed, ie. 

the left weapon has right side feed, etc. Amnunition 

is fed to the guns through munition feed c h u t e s  

(Fig. 91. 


l Locatlng ilud 3 nlnged corcr 
2 Rttalnlng rlota 4 nlnge 

5 $orin.)-loaded bolts 

Fig. 9: Left gun feed chute 


The amnunition feed chute is attached to the emnuni- 

t i o n box by two studs (9,l and is secured at i t s 

outboard end to the belt link and cartridge disposal 

chute. T h  e two semi-circular retaining slots (9,2) 

rest on a shaft to which they are secured. A hinged 

cover (9,3), locked by two spring-loaded bolts 

i8,5), givcs access to the chute. 


The link-belt segrnents are ejected from the outboard 

side of each weapon through a cmbined I i n k -  b e  I t 

dfsposal chute (10,11 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 amnunition belt into the gun, 
a flap (10,3) on the upper portion of the chute c a n  
be o p  en ed . A slotted shaft (10,7) fitted into the 
outrigger bracket (10,6) secures the amnunition feed 
chute (Fig. 91. With both units in p o s i  t i  o n ,  the 

shaft i10,71 is pressed in against the force of th e 

spring [10,9); permitting the feed chute slots (9,2) 

to drop down over the n o t c h e s .  The shaft is n o w  

released and the slots are locked into place. 


~ini-bel! diipaial chute 5 Sprln.)-loodcd bolls 
2 certrlagc ceslng ejection chutc 6 Outrlggcr brackctr 
3 Hingcd f1.p 7 F C C ~  C ~ U I C  locklng %nel? 
r Hlngc 0 Yotches 


9 Svring 


Fig. 10: Lef t MG l ink and cartridge disposal chute 


D. Outboard MG 151/20Es 

1. Weapon mounting 

1 Barre1 rclcore Ierer 4 Dsiplng cy l lndcr 
2 Locklng pln 5 Spring cyllndtr 
3 Creare nlpplc 6 Atfachmrnl Il m g c  

Fig. 1 1  : Outboard cannon forward support 

The t h i r d weapons group consists of two MG 151/20E 
c a n n o n ,  located in the left and right wing panels 
outside the popeller arc. Each weapon 1s secured in 
anStL 151/11 fixedmount, w h i c h c o n s 1 s t s  of a 
forward and rear support. The guns are positioned on 
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t h e i r  sides to facilitate amnunition feeding. The 

f o r w  a r d support houses the weapon trunnions; t h e 

rear support secures the weapon rear a t t a C h m e n t 

points. 


The forward support is attached to a bracket w h  i c h  

is, in turn, secured to the wing lower shell between 

Centre ri bs 7 and 8. 


T o  reduce the weapon f i r i n g  shock, a recoil unit 

[11,4 L 5 )  is fitted within the forward support. 


The r e  a r  , adjustable, mount is fixed to a mounting 
bracket which is, in turn, secured to Centre rib 7. 
The weapon can be a d j u s t e d  to *lo vert ical l y and 
horizontal ly, and can be removed without affecting 
i ts adjustment. 

2. Ammunition stowage 

1 R c l l e r s  3 Feta  C ~ U ? C  snd nlngea cevcr r e t s i n i n g  c l i p s  
2 ningca covcr 4 F o r i e r a  e,tteclmcnt claws 

5 wsrm a i r  I n l c t  no lc  

Fig. 12: Outboard gun amnunition box 


T h e  m u n i t i o n  boxes 11,241, each of whlch can hold 

up to 125 cartridges in a Type 151 m u n i t i o n  belt, 

e r e  mounted p a r a  I l e 1  to, and outboard of, their 

respective weapons, between Centre ribs 8 and 9. The 

MG 151/20E mounted in the left wing has right h a n  d 

feod; the one in the rlght wing, left hend feed. 


The front end of the amnunition box 1s s e c u r e d  to 
the forward rim of the gun bay aperture by a spring- 
1oad.ed bolt assembly which grlps the two suspension 
claws (12,41. At the back it is secured by a spring- 
l o a d  e d  bolt which slldes through a fitting at the 
lower rear edge of the a m m u n i t i o n  box. The bolt 
assembly is retained W i t h  i n a hinged mounting arm 
which is, in turn, fixed to the rear spar. 


A w o o d e n  strip 1s placed in the amiunition box t,o 
k e e p  the belt as nearly horlzontal as possible. In 
addition, there are two horizontal r o  l l e r  s to aid 
amnunition f e e d i n g .  At the top is a hinged cover 
i12,2) wblch opens to permlt loading of the amnuni- 
tion belt. Two catches l12,3), rlveted to the sides 
of the box, lock the cover and secure the m u n i t i o n  
feed chute to the box. Warm air for a m m u n  i t i o n  
w a r m i n g  enters through an opening 112,5) in t h e  
front of the box. 


3. Ammunition feed chutes 

: FCCI chu le  4 Sprlng- loeaea s luas  
2 Hinged f l a p  5 h u n i t i o n  a e l t  ca tch  
3 Sccurlng ncckr 6 u inge  

Fig. 13: Outboard cannon amnunition feed chute 


The armunition belt is fed to the gun through a feed 

chute (Fig. 13) and an amnunition lead-in s e c  t i o n  

(14,l l .  

The hinged feed chute, cmprising a chute (13,l l and 

a hinged f l a p  (13,2), is secured to the m u n i t i o n  

box by a hinge essembl y and by two hooks i13,31. 


T h e  hinged flap, which is open at the top, has t w o  
spring-loaded studs 113,41 which are inserted i n t  o 
matching holes in the m u n i t i o n  lead-in section. A 
c a  t C h (13,51, riveted to the bottm of the f I a p  , 
prevents amnunition belt movement when the f\ap is 
open. 

The amnunition lead-in section (14,l) is riveted to 

a b r  a c  k e  t i14,2) which also secures the cartridge 

casing ejection c h  u t e [14,31. The bracket is 

attached to Centre rib 7. 


The casing ejection chute has a spring steel barrier 

i14,4) which prevents the return of ejected casings 
to the w e  a p  o n  , thus avoiding the possibility of a 
f iring stoppage. The casings are expel led into t h e 
area b e t w e e n  Centre ribs 6 and 7; from there they 

a r e  removed through a hand hole in the wing I o w e r  

s k  i n. Additional sheet metal is fitted around t h e  

area to prevent structural damage by the e j  e c  t e d  

casings. 


i Amiun l t lon  I eaa - in  sec t lon  3 Csslng c j e c t l o n  cnutc  
2 Un l t  m n t l n p  a rackc t  4 Spr lng  s t c c l  D s r r l c r  

Fig. 14: Outboard cannon arnnunition lead-In section 

and cartridge casing ejection chute 
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The l i n k  s e  g m e n  t d i s p o s a l  chute i s  r i v e t e d  t o  the  
weapons bay cover  door, and guides the  e j e c t e d  l i n k  
segments f rom the  cannon i n t o  the s l ips t ream.  When 
t h e  cover  door  i s  l o c k  e d ,  the l i n k  segment chu te  
must n o t  touch t h e  gun. 

4. Ammunition warming 

T h e  outboard weapon amnuni t ion boxes o re  heated b y  
w a r m  a i r  wh ich  i s  drawn f rom the exhaust p i p e s  f o r  
C y  I  i n d e r s  5 and 10. The a i r  f l o w s  through a p i p e  
(1,231 w i t h i n  t h e  w i n g  lead ing  edge and then through 
an o p  e n  i n g  i n  t h e  f o r n a r d  end of each amnun i t ion  
box. 

E. Gunsight 

The weapons a r e  aimed by a Revi  168 (1,91 o p t i C a I  
s i g h t  wh ich  i s  f i x e d  t o  t h e  W i  n d s c r e e n  mountlng 
f r a n e  b e  h i n d a b u l  l e t  r e s i s t a n t  g lass  panel  50 mn 
t h i c k  and s e t  a t  an a n g l e  of 2 9 .  The s h a l l o w  s l o p e  
o f  t h e  windscreen ensures t h a t  the  r e f l e c t i o n  o f  t h e  
s i  g h t i  n g  image 1s n o t  v i s i b l e  t o  t h e  p i l o t .  The 
f  l e l d  o f  v iew downwards 1s 3O. 

The g u n s i g h t  base p l a t e  i s  f i x e d  t o  t h e  suppor t  
b racke t  (15,l 1; and, t h e  m o u n  t i n g  u n i t  (15,21 i s  
f i x e d  t o  t h e  Windscreen mounting frame. The b racke t  
and mount ing u n i t  a r e  j o i n e d  by h e x a g o n a  I  screws 
i 1  5,5 and s p h e r i c a l  washers (15,71. The s p h e r i c a l  
s h a p  e o f  t h e  b e a r i n g - s u r f a c e  area between the  two 
u n i t s  p e r m  i t s p r e c i s e  adjustment o f  t h e  r e f i e c t o r  
s igh t .  

T h e  guns igh t  i s  connected i n t o  the a i r c r a f t  p o w e r  
supply  by d e p r e s s i  o n  o f  the  a p p r o p r i a t e  c i r c u i t  
breaker  on t h e  r i g h t  inst rument  console. 

F ig .  15: Gunsight  mounting assembly 

i n s t a l l a t i o n  

F. Collimation tube 

The I n s t a l l a t i o n  l o c a t i o n  of the  c o l  i i m a t i o n  tube  i s  
s h  o w n  i n  F lg .  1-19. I t s  d i s t a n c e  from the  fuse lage  
c e n t r e - l i n e  1s 1220 mn. 

T h e  tube  s i g h t i n g  h o l e  i n  t h e  w i n g  lead ing  edge i s 
taped over  when n o t  i n  use. 

T h e c o l  l imat  i o n  tube  s e c u r i n g  n u t  (16,l) i s  secured 
i n  a s p h e r i c a l  suppor t  i n  t h e  w ing  lead ing  edge; the  
mount ing  b r a c k e t  (16,31 i s  a t tached  t o  the  r e a r  w a l l  
o f  t h e  l e a d i n g  edge p a n e  l . The c o l l i m a t i o n  t u b  e 
(16,21 i s  j o i n e d  t o  t h e  mount ing b racke t  i16,31 by a 
connec to r  segment (16,4)-and adjustment  bracket.  The 
t u b e  can b e  a l i g n e d  v e r t i c a l l y  and h o r i z o n t a l l y  by 
t W o  s e t  screws (16.6 6 7) ;  the  s e t t i n g s  be ing  main- 
t a i n e d  by  l o c k n u t s  (16,81. 

l Tube securlng nul 5 M j u s l m n l  breckct 
2 C o l l l ~ l l o ntube 6 V t r l l c a l  M j u s l l c n t  s c r r  
3 m u n i l n g  brechcl 7 Horlzontai ed justmnl  s c r r  
4 Connrclor s r g i r n l  0 L ~ ~ k n u l s  

F ig .  16: C o l l i m a t i o n  tube  
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Il. Installation and removal 

For removal, the weapons must be uncocked and 
l o c  k e d  . AI1 installation and iemoval work can be 
c a r r i  e d  out wi t h  the aircraft in the tail down 
posi t ion. 

A. Fuselage MG 131s 

1) Open the fuselage side p a n  e l s and the fuselage 

armament cover. 


2) W i  t h d r  a w  the weapon actuation cable from t h  e 

EDSK-01 distributor box and the firing cable from 

its socket. 


3 )  	Pull out the f o r w  a r  d support locking pin and 
rotate i t  leftward to the stop. 

4 )  	Pull the weapon r e a r w a r d  unti1 its rear guide 
bushings are free of the rear mount guide pins. 

5 )  Swing the rear of the weapon upwards and withdraw 

i t from the f ornard support. 


Installation: 


For installation, the sequence is reversed. 


Remova l i 

1 ) 	 Open wing-root armament doors. 

2 )  	W i t h d r a w  the firing cable from the electrical 
circuit terminai board, a n d  the weapon actuation 
cable from the EDSK-01 distributor box. 

3 	Remove bo l t cover. 
4 1 	 Open and remove the barrel support clamp (Weapon 


is non no longer adjusted!). 


5 )  Depress the barrel release lever. Rotate barrel 

1/6th turn to the left and withdraw it. 


6 )  Release the weapon from the f o r w a r d  s u p p o r  t 

(Pull out locking pin and rotate 90D) a n  d 
withdraw rearwards. Simultaneously, depress t h e 
spring- loaded keys in the guide pins of the rear 
suppor t. 

Installation: 


Reverse the sequence of the above procedure. 


C. Outboard MG 151/20Es 

Remova 1 : 

1 1  	Open weapons bay cover door. 


2 	Remove amnuni t ion box. 


3 )  	U n s c r e w  the weapon actuation c a  b l e from the 
EDSK-01 di str i but i on box. 

41 Remove bolt cover. The gun musi noi be cocked and 

the breechblock must be in the saftied position. 


5 )  T o  withdraw the barrel forward, d e p r e s s  t h e  
barrei reiease iever: 
al E i t h e r f r o m the weapons b a y , by reaching 

f orward beyond t h e f or~ard mount and pressing 

the lever; whereby a second person removes the 

barrel; or, 


b) From the wing lower s u r f a c e  through a 10 mn 
diameter hole with a s c  r e w  driver, directing 
i t  toward the fuselage. 

6 )  Remove the firing cable from its socket. 


71 Unlock the gun from its forward s u p p o r t .  F o r  

that, pull out the locking pin and rotate i t  left 

to the stop. Press the spring-loaded keys in the 

guide pins and withdraw the weapon reamards. 


Installation: 


Installation reverses the above procedure. 


D. Fuselage weapons ammunition boxes 

W h  e n the underfuselage ETC rack is installed, t h e  

removal of these boxes is not possible d i r e  c t I y . 

U n d e r these clrcumstances, the ETC c a r r i e r must 

f irst be swung down. 


Remove the wheel fairing plates. 


Rotate the cartridge casing and link segment chutes 

forward and withdraw the amnunition boxes downward. 


Installation reverses the above procedures. 


E. Wing-root weapons ammunition boxes 

The removal and installation of the amnunition boxes 
presents no difficulties. H i n g e d  doors secure the 
boxes against shifting and falling out. 



F i r s t  re lease the am mu n i t i o n box f  rom the rearF. Outboard weapons ammunition boxes 
suspension p o  i n t ,  then from the forward one. L i f t  
the forward end of the amnunition box s l i g h t l y ;  t h i s  

Rernoval: f r e e s  the forked f  i t  t  i n g from the spring-loaded 

Open the weapons bay cover door. b o l t .  Slant  the  box downward f o r  rernoval rearwards. 

The amnunit ion feed chute h i n g e d  f l a p  i s  unlocked I n s t a l  l a t i o n  i s  reversed. 

and lowered. 


III. Weapons testing 


Bef ore  an a i r c r o f  t undertakes any o p e r a t  i o n a I 
missions, i t s  weapons must b e  h a r m o  n i z e d  and a 
func t i ona l  t e s t  c a r r i e d  out. 

1 )  	T h  e a i r c r a f t  must be t r e s t l e d  and restra ined,  
and be p o i n t i n g  i n t o  the bu t t s .  

2 )  	 Mount the  ca l i b ra ted ,  r o t a t i n g  disk.  Carry out 
s y n C h r o n i z a t  i o n f  i r i n g  p o i n t  inspect ion  
(Reference p o i n t  i s  1/3 b lade w i d t h  i n  f r o n t  of  
the p r o p e l l e r  t r a i l i n g  edge); a l  s o  complete a 
f i r i n g  c i r c u i t  c o n t i n u i t y  check. 

3 )  	F i r s t ,  c a r r y  out  a synchron iza t ion  tes t  on t  h e 
MG 131s and the  wing-root MG 151/20Es. F i r e  21 
rounds per gun. 
Ensure tha t  t he  b e l t  l i n k s  separate properly. 
V e r i f y  the  opera t ion  of the  rounds counters f o r  
the MG 151/20Es. 
T h e  synchron iza t ion  t e s t  p a t t e r n  ( a  i r s c r e w  
w i thou t  cornpensating weights f i t t e d )  i s  f  i r e d  
a t  an engine speed of 1800 r p m. Pr o p e I I e r 
con t ro l :  'Manuol' p o s i  t  i o n ,  takeof f  s e t t i n g  
( f  i ne  p i  tch). 

41 	 To compute synchron iza t ion  opera t ing  to ierances 
f o r  t he  MG 131s, use the f o l l o w i n g  vaiues: 

Muzzle v e l o c i t y  = 750 m/sec i2460 fps )  
Round advance t ime = 0,003 sec 
Alrscrew reduc t i on  gear ing  = 1,84:1 
Weapon r a d i u s  = 685 mn (26.6 i n )  

For computation o f  synchron iza t ion  operat ing 
to lerances f o r  the  wing- r o o t  MG 151/20Es, u s e 
the f o l l o w i n g  values: 

Muzzle v e l o c i t y  = 705 m/sec (2310 f p s l  
Round advance t ime = 0,005 sec 
Airscrew reduc t i on  gear ing = 1,84:1 
Weapon r a d i u s  = 980 mn (38.6 i n l 

51 	 T h e  computed to le rance f i g u r e s  can be exceeded 
by 4%. Permi t ted  f i r i n g  p a t t e r n  dispers ion:  20% 
of  the  computed tolerances. 

61 	 For synchron iza t ion  t e s t  f i r i n g ,  a c a l i b r a t i o n  
d i s k  w i t h  the  p red i c ted  i mp a C t area c u i  out, 
con be used. 
The synchron iza t ion  f i r i n g  p a t t e r n  f o r  a i r c r a f t  
w i t h  conpensating we  i g h t s  f i t t e d  i s  v e r i f i e d  
w i thou t  the  c a i i b r a t i o n  d i s k  f i t t e d .  P rope i l e r  

con t ro l  t Takeoff s e t t i n g  ( f  i n e  p i  t c h  a t  

2400 rpm. 

Dur ing  func t i ona l  t e s t i n g  no jams are a l  lowed, 

otherwise repeat the test. 


71 	 The a i r c r a f t  i s  l eve l l ed  i n  accordance w i t h  i t s  
bench marks. 

8) 	T h e  ta rge t  (Annex 11 i s  pos i t ioned v e r t i c a l l y ,  
w i t h  i t s  he ight  set i n  r e i a t i o n  t o  the co l l ima-  
t  ion  tube. 
T h e  co l l i r na t i on  tube i s  s ighted on t h e  aiming 
c ross  designated f o r  i t .  For th is ,  the t u b  e 
must p rev ious l y  have been level led.  

9) 	T h e  weapons are so adjusted tha t  the cen t re  of 
the f i r i n g  p a  t  t e r n  l i e s  i n  the  cent re  of the 
aiming cross. 

10 )  	 The Revi gunsight must be s igh ted on the eppro- 
p r i a t e  aiming point .  

11 )  	 T h e  shot pa t te rn  f o r  theMG 1 3 l s m u s t  be f i r e d  
a t  one t ime i21 rounds per gunl. 
Maximum spread f o r  100% of the h i t s :  

Height = 100cm Width = 80un a t  10un range 

S h o t spread f  o r  the wi ng-root MG 151/20Es i21 
rounds per gun l: 

Height = 70an Width = 60cm a t  10un range 
Height = 3 5 m  Width = 30un a t  5011 range 

Shot s p r e a d  f o r  the  outboard MG 151/20Es (21 
rounds per  gun l: 

Height = 70an Width = 80cm a t  10un range 
Height =35cm W i d t h =  40an a t  5 h r a n g e  

12)  	 Imned ia te ly  a f t e r  t es t  f i r i n g ,  the adjustment 
screws f o r  a l 1  weapons and the gunsight must be 
locked i n  place. 

131 	 T e s t  f i r i n g  con take place imnediately be fore  
cannencernent of  f l y i ng ,  so long as the  a i r c r a f t  
has a l ready been canp le te ly  prepared and ground 
checked, a n  d the func t lon ing and ad justment of  
the weapons system i s  not  a f f ec ted  by s u b  s e -  
quent maintenance on the a l r c r a f t .  
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Annex A 


Weaponsr AI ignmentt h u n i  tionr 


Fuselaget 2 MG 131 '"- Hanonization 40011, Crossoverr parai lei 13mn Spr.Gr.Patr.Ub.El.
W i  ng-root sr 2 MG 151/20 Harmon izat i on 55011, Crossoverr 60un 2an Spr.Gr.Patr.Ub.l51/20 
Outboardr 2 MG 151 /20 Harmonlzation 55011, Crossovert 40un 2an Spr.Gr.Patr.Ub.l51/20 

Gunfire strfke table at 5011 and 10un, in cm 


Fusel age Wing-root Outboard 
2 MG 131 2 MG 151/20 2 MC 151/20

Range 

H S H. S. H* S, 

Un 95,5 13 -215 93 6 ~ 5  237,s 


5 h  121 13 44 85 53 208 


10un 142 13 85 78 94 178 


Annex t3 




Arrnarnent i n s t a l l a t i o n  Append i x  A 01 

A. General 

1. G e n e r a i  

- h e  'Revi 168' i s  an o p t i c a l  guns igh t  des igned f o r  
J S  e w i t h  a i r c r a f t  f i x e d  weepons, b o t h  synchron ized  
3nd unsynchronized.  

The guns igh t  can be mounted i n  any p o s i t i o n .  I t  i s  
f i t t e d  w i t h  a b u i l t - i n  dimner r h e o s t a t ,  a n d  . i s 
e t tached  t o  t h e  a i r c r s f t  e l e c t r i c a l  system by 
spr ing- loaded con tac ts .  

2. Technical d a t a  

b e i g h t  . . . . . . . . . . approx. 0,8 k g  (1.76 I b l  

Size:  
Height  . . . . . . . . approx. 126 mn (4.96 i n 1  
Width . . . . . . . . approx. 6 0 m  12.36 i n )  
Length . . . . . . . . approx. 130 mn 15.12 i n 1  

Bu lb  s p e c i f i c a t i o n  . . . . . . . . 21 w a t t ,  24 v o l t  

T i n t e d  g l a s s  . . . . . . . . . . . . . . 90% o p a c i t y  

N igh t  f i l t e r  . . . . . . . . . Tone 71 (Dark green l 

1 T i n t e d  g l a s s  r e t a i n i n g  s p r i n g  
2 T i n t e d  g l a s s  p l a t e  
3 R e f l e c t o r  p l a t e  r e t a i n i n g  s p r i n g  
4 R e f l e c t o r  p l a t e  
5 O b j e c t i v e  lenses 
6 L i g h t  b u l b  hous ing 
7 Dimner r h e o s t a t  
8 Dimner swi t c h  
9 B u l b  h o l d e r  

1 0  L l g h t  b u l b  
11 N i g h t  f i l t e r  
12 F i l t e r  s w i t c h  
13 B u l b  hous ing  cover  
14 ~ o n - r e f l e c t i v e  g l a s s  cover 
1 5  S i g h t i n g  irnage l e n s  
16 Spr ing- loaded e l e c t r i c a l  c o n t a c t s  
17 Blade  r e a r  s i g h t  
18 Ver t  i c a l  ad justment screws 
l 9 Hor i zont  a  l ad justmen t screws 
20 H o r i z o n t a l  ad justment  screw 
21 V e r t i c a l  ad justment  screw 
22 Pos t - t ype  f r o n t  s l g h t  
23 Base p l a t e  
24 S i l i c a  c r y s t a l  capsu le  
25 Adjustment s p r i n g  
26 Cardan mount 
27 Lenp chamber 
28 M i r r o r  
29 T i n t e d  g l a s s  sw ing ing  suppor t  arm 



Append l x  A  02 Arrnament i n s t a l l a t i o n  

T h  e  v e r t i c a l l y  mounted engraved s i g h t i n g  irnage 
compr ises  an airning c r o s s  w i t h  d e f l e c t i o n  g radua t ion  
marks, and a  range c i r c l e .  The angu la r  d i s t a n c e  be t -  
ween g r a d u a t i o n s  i s  lo.The range c i r c l e  diarneter i s  
equa l  t o  10% o f  t h e  range ( l e .  i t has a d iameter  o f  
1 0  yds a t  100 yds range l .  

B. Description 

1. General 

T h  e  Rev i  160 c o n s i s t s  b a s i c a l l y  o f  t h e  lens  chamber 
i 2 7 J. To t h i s  i s  a t tached  the r e f  l e c t o r  p l a t e  (41, 
t h  e  rnovable t i n t e d  g l a s s  p l a t e  (21, and t h e  I i g h  t  
b u l b  h o u s i n g  (61. 

2. Optical sight 

T h  e  o p t i c a l  s i g h t  i n c l u d e s  the l i g h t  b u l b  (101, the  
n i  g h t  f i l t e r  (111, t h e  n o n - r e f l e c t i v e  cover  g l a s s  
(141, t h e  s i g h t i n g  image lens  (151, thc. m i r r o r  (281, 
t h e  f o c u s s i n g  I  e n  s e s  (51, and the r e f l e c t o r  p l a t e  
(41. The r e f l e c t o r ,  and t i n t e d  glass, p l a t e s  a r e  
I i g h t l y  h e l d  i n  p  I a c  e  by r e t a i n i n g  s p r i n g s  ( 3 1  and 
(11, T h e  t i n t e d  g l a s s  p  l a t e (21  i s  p o s i t i o n e d  by 
m a n u a l l y  r o t a t i n g  i t s  suppor t  arms (291. The l i n e  o f  
s i g  h  t can be a d j u s t e d  -f2,5O h o r i z o n t a l  l y  w i  t h  a d  -
jus tment  screw (201, and f3O v e r t i c a l  l y  w i t h  a d j u s t -  
ment screw (211. These screws a r e  reached by r a i s i n g  

t  h  e  b u l b  housing cover  (131. The m i r r o r (281 i s  
p o s i  t i oned  i n  a  Cardan mount (261; s p r i n g  t e  n  s  i o  n  
i251 ensures a  p o s i t i v e  response t o  any adjustments.  
T h  e  b a s e  (231 s e a l s  the  bot to in  o f  t h e  len  

T h  e  b a s e  p l a t e  (231 s e a l s  the  bo t tom o f  the  lens  
charnber (271, and a l s o  a c t s  as the  g u n s i g h t  a t t a c h -  
ment p o i n t .  I n  a d d i t i o n ,  i t  houses a  S i l i c a  c r y s t a l  
capsule (241, w h  i c h  i s  used t o  absorb any m o i s t u r e  
e n t e r i n g  the  chamber. 

3. Mechanical sight 

T h  e  mechanical s i g h t  c o n s i s t s  o f  a b l a d e  r e a r  s i g h t  
(171 and a  p o s t  - t  y p  e  f r o n t  s i g h t  (221. The f r o n t  
s i  g h t  compr ises the  upper p o r t i o n  o f  t h e  r e f l e c t o r  
p  l a t e  l e f t  r e t a i n i n g  s p r i n g  (31. The s i g h t ,  a f t e r  
loosening screws i181 and (191, can be a d j u s t e d  f3O 
v e r t i c a l l y  and/or h o r i z o n t a l l y .  

4. Lighting systern 

The l i g h t i n g  system i n c l u d e s  the dimner r h e  o s  t a  t  
( 7  1 ,  the b u l b  ho lder  (91, and the  l i g h t  b u l b  (101. 
T h  e  b u l b  draws p o w e r  f rom t h e  a i r c r a f t  e l e c t r i c a l  
systern (24 v o l t l ,  v i a  two spr ing - loaded  C o n  t a c t  s  
(161. I t s  b r i g h t n e s s  i:; c o n t r o 1  led  by a d imner  
s w i t c h  (81. To reduce s i g h t i n g  irnage g l a r e  d  u r  i n  g  
n i g h t  o p  e  r a  t  i o  n  s  , the n i g h t  f i  l t e r  (11 l can be 
r o t a t e d  i n  f r o n t  o f  t h e  l i g h t  b u l b  (101 by the f i l -
t  e  r s w i t c h  (12) ;  t h i s  s w i t c h  1s reached by r a i s i n g  
t h e  b u l b  housing cover  (131. 
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C. Operation 

W h e n  the Iight bulb is switched on, i t  illuminates 

the sighting image. This Image is then reflected off 

t h e  m i r r o r ,  a n d  1s so adjusted by i ts passage 

t h r o u g h  the objectlve lenses that when i t  is pro- 

jected rearwards from the reflector plate, i t 

appears, to the sighting eye, to originate at infin- 

ity, and, therefore, to superimpose Itself upon the 

target along the Ilne of slght. 


The opttcal sight permits the sighting eyei 


1. 	 To s h i  f t  a distance of up to approximately 
50 m (1.97 in1 without alterlng the Ilne of 
sight; and, 

2. To vary its dlstance from the reflector plate 
from about 200 mn (7.87 in1 to about 450 mn 
117.72 in1 without affecting the size of th e 

target. 


Using the mechanical sight, on the other hand, th e 

eyemust be a c c u r a t e 1  y lined up with the front 

sight-rear sight axis. 
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Armament installationr k8/R1 


I. Description 

The weapons systern of the Fw 190k8/R1 consists of: 


A. 	 2 synchronized MG 131s in the fuselage, with 

400 rounds per gun. 


5.  	2 synchronized M G  1 5 1  / 2  O E  s in the wing- 
roots, with 250 rounds per gun. 

C. 	 4 unsynchronized MG 151/20Es, t w o  b e n e  a t h 
e a c h  outer wing panel, with 125 rounds per 
gun. 


Use E-type amnunition for al1 MG 151/20Es. 


Il. Gbn mounts 


A. Fuselage MG 131s 

The MG 131s are positioned within St.L 131/58 mounts 

which are fixed to a light metal carrier unit. These 

are, in turn, attached to B u l k h e a d  1 and to t h e  

Windscreen mounting frame. 


Each weapon is positioned In an St.L 151/2 mounting 

u n  i t. The forward mount is attached to the m a  i n 

spar; and the rear mount, to a carrier unit between 


Centre ribs 1 and 3. 


C. Gondola MG 151/20Es 
(Equipment package R1 includes the two gondolasl 


E a  C h MG 151/20E is positioned in an ST.L 151/7 gun 

mount; two fixed to each weapons carrier frame. This 

carrier frame can be swung down for weapons loading 

a n d  servicing. It is covered by a s t r e a r n  I i n e d  

fairing [gondola). 


III. Ammunition placement and loading 


A. Fuselage MG 131s 

The amnunition is positioned within the f u s e  I a g e  
f orward of B u l k h e a d  1 . The 400 round boxes are 
removed from the alrcraft for loading; then ore slid 
up into the fuselage through the wheel cavities, and 
a r  e held there by the hinged belt segment and cart- 
ridge casing chutes. 

The amnunition is positioned wlthin the f u s  e l a g e  

behind the main spar. The 250 round boxes are loaded 

outside the aircraft and slid up into the fuselage. 


Hinged doors secure the boxes against sideward rnove- 

ment, and against falling out. 


C. Gondola MG 151/20Es 

The amnunitlon is c a r r  i e d  in 125 round boxes that 

lie within the w i  n g s, parallel to, and above, the 

weapons. 


T h  e boxes are loaded outslde the aircraft and then, 

after swinging down the carrler f r a m e ,  posltioned 

W i t h I n -the wing. The boxes are secured at t h e i r 

f o r W a r d and rear ends by spring-loaded bolts (See 

Fig. DI. 




C. 

Armament I n s t a I I a t 1 o n r  k 8 / R 1  

IV. Ammunition warming 

A. Fuselage MG 131s C. Gondola MG 151/20Es 

The amnunit ion, p o s i t i o n e d  forward of  Bulkhead l and Warm a i r ,  drawn f r m  the engine exhausts, i s  I e d  , 
d i r e c t l y  behind the  engine, i s  cooled by dynamic a i r  V i a p i pes  i n  the  wing lead ing  edge, t o  the  f r o n t  o f  
drawn f r v  behind t h e  c o o l i n g  fan. t he  weapons bay. 

Warm a i r  r a d i a i e d  f rom the  engine p r e  v e  n t s t h e 
amnun i t ion  temperature f rom f a l l i n g  below -35eC. 

V. Weapons sighting and alignment 
(See Annexes A and 8 )  

A. Sighting C. Adiustment 

T h e  Revi  168 guns igh t  i s  p o s i  t i o n e d  behind an Fo r  we  a p  o n  s adjustment, a tube i s  p rov i ded  i n  the 
armoured windscreen, 50  mn t h i c k  and s e t  a t  an angle l e f t  wing-root  f o r  p o s i t i o n i n g  of a 7,9 mn c o l  I i -
o f  25O. The sha l l ow  s l ope  o f  the  windscreen ensures mator. Var ious bench marks a re  p rov i ded  on the a i r -  
t h a t  t he  r e f  l e c t i o n  of  t h e  s i  g h t  i n g image on the c r a f  t t o  ensure accurate l eve l  l ing. 
windscreen s u r f a c e  i s  n o t  v i s i b l e  t o  the  p i l o t .  The 
f i e l d  of  v iew downwards i s  30. 

6. Alignment 

T h e weapons a r e  t o  be ad jus ted  t o  t he  a I i g n m e n t 
s p e c i f i e d  i n  Annex B. 

VI. Weapons electrical system 

T h  e e l e c t r i c a l  c i r c u i  ' t r y  f o r  each weapon i s  r ou ted  been c o m p  l e  t e d .  As the  a i r c r a f t  can suppor t  the  
th rough t he  SZKK-4 swi tch, round counter, a n  d s imul taneous charg ing of a maximum of  o n l y  4 g u  n s ,  
c o n t r o l  u n i t - t h i s  a c t i o n  avoids the cu r ren t  over load  t h a t  w o u  I d  

o t  h e r w  i s e  r e s u l t .  A spec ia l  i n s t r u c t i o n  p l a t e  i s
T h e f use lage  and w i n g -  r o o t  weapons a r e  nv i t ched  on f i t t e d .
by  S a f e t y  Sw i t ch  I; t h e  outboard weapons, by Sa fe t y  
S w i t c h I I  (Sw i t ch  I must a l r eady  be 'On*). The T w o f i r i n g b u t t o n s ,  A a n d B 1 ,  a r e f i t t e d o n  the  
ou tboard  w e  a p  o n  s must be tu rned  on no  l ess  than 3 KG 138 c o n t r o l  column g r i p .  The k b u t t o n  f i r e s  t h e  
seconds a f t e r  the  o t h e r  weapons. Th i s  i n t e r v a l  w i l l  i n b o a r d  weapons; t he  61-button, t he  outboard 
ensure t h  a t  t he  cock i ng  o f  t h e  inboard weapons has weap ons. 
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Wing rwt MG l51/20 

Weapons: Alignmenti Amnuni t ion: 

Fuselagei 2 MG 131 Harmonization 4 0 h ,  Crossoverr parallel 13mn Spr.Gr.Ub.EI. 
Wing-rootsr 2 MG 151/20 Harmonization 55h, Crossoverr 60011 2an Spr.Gr.Patr.Ub.151 

Gondola,inner: 2 MG 151/20 Harmonization 55h, Crossoverr 80h 2an Spr.Gr.Patr.Ub.151 
Gondola,outerr 2 MG 151/20 Harmonizatlon 55h, Crossoverr 90th 2an Spr.Gr.Patr.Ub.151 

Gunf ire strike table at 5011 and IO&, in un 

Fuse l age Wing-root Gond.,inner Gond.,ou ter 

Range 
2 MG 131 2 MG 151/20 2 MG 151/20 2 MG 151 /20 

H! S H. Sa Ha Si Ho S. 

h 95,5 13 -295 93 -10,8 237,8 -7 274 

5Un 121 13 44 85 3 7 223 41 258 

1O h  142 13 85 78 78 2 08 83 244 

Annex B 
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Bomb release systm 


Description 

Fig. 11 Bomb release system skematic 


General 

The Fw 190A-8 differs from earlier A-series aircraft 
in that its ETC 501 carrier has been moved forward 
200 mn 17.9 in). This repositionlng has been m a d  e 
necessary by the building of an auxiliary fuel tank 
lnto the aircraft rear fuselage. 

Simplifications have been mode to the bomb release 
system withln the A-8 p r  od u c  t i o n  run. These are 
concerned prlrnarily with the electrical release an d 
monltoring clrcuits. 

A. Bomb release mechanism 

To thls belongi 
ETC 501 11.1 l 
.ETC 501 carrler I l  ,3  l 
Falrlng i1,41 
Annunent panel (1,121 

The ETC 501, t he ETC 501 carr ier, and the f a l r l n g 

ere fltted to the underside of the sircraft. 


T h e  armment panel 1s iocated betweenbthe suxillary 

instrument panel and the cockplt floor. 




02 Bomb re l ease  system 

1. ETC 5 0 1  

ih e ETC 501 can be loaded w i  t h  bombs o r  d isposab l e  
c a r r i e r s  t o  a t o t a l  weight  of 500 kg (1102 I b ) ;  o r  
~ i t han ER-4 adapter u n i t  f o r  f ou r  bombs o r  dispos-
ab le  c a r r  i e  r s ,  each o f  a maximum weight  of  50 kg 
(110 I b ) .  

A T y p e  5 O O / X I  I r e l e a s e  u n i t  i s  f i t t e d  i n t o  t h e  
ETC 501. 

The s e l e c t o r  sw i t ch  on the  ER-4 adapter i s  t o  be s e t  
t 0  the  norma1 s e t t i n g  i s i n g l e  r e l ease ) .  

A 300 L t r  ( 6 6 .  2 g a  I d rop  tank can be f i t t e d  i n 
p l a c e  of  bombs. For  t h i s ,  s p a c e r  ba r smus t  b e  
at tached t o  the  ETC 501. These bars  o re  no t  r e q u i r e d  
when the  E2 metal tank i s  f  i t t e d .  

T w o  c o t t e r - p i n  s a f t i e d  bo l t s ,  one each through t h e  
fo rward  and r e a r  f i t t i n g s ,  secure the ETC 501 t o  i t s  
c a r r i e r .  Du r i ng  serv ic ing ,  the  c a r r i e r  and ETC 501 
o re  considered t o  c m p r  i s e  one un i t-. 

1 C l i p  5 L a e r  m u n t l n g  p l a i t s  

Note: 
2 Forrsra I l l t l n g  6 Sprlng-Iosecd c a r r l c r  r t l t s s t  1w.r 

3 Rcar I l l l l n g  7 S t a b l l l ì l n g  a l r u t  


Before  Ioading t he  bombs, ensure t ha t  f u l l  4 wper m u n l l n g  p l e t e s  8 Set scr-s 

9 Se? rcr-

amnuni t ion boxes f o r  t h e  MG 131s and the w i  n g -  
r o o t  MG 151/20Es have been inser ted,  as t h i s  con F ig .  2: ETC 501 c a r r i e r  u n i t  
o n l y  be done w i t h  t he  forward p o r t  i o n  o f  t h  e 
ETC 501 c a r r i e r  swung down. To i n s e r t  the MG 131 
a m m u n i  t i o n  b o x e s ,  remove the  wheel cover  
f a  i r  i n g s  and swing t he  l i n k - b e l t  segment and 3. Fairing 
c a r t r i d g e  cas ing  chu te  on the  engine lower 
support  frame forward. The f a i r i n g  c o n s i s t s  of  the  f o l l o w i n g  th ree  p a r t s :  

Forward p o r t i o n  (3,l 
Cent re  p o r t  ion (3,2) 

2. ETC 5 0 1  carrier unit 
Rear p o r t  i o n  (3,3) 

The c a r r i e r  (Fig. 2 )  i s  of a spec i a l  design t o  ho l d  
t he ETC 501 . 
T h e ETC 501 i s  secured t o  it s  c a r r  ie r  by.: a f  orward 
f i t t i n g  12,2), and by a r e a r  f i t t i n g  (2,3). T igh t -
en ing  the s e t  screws (2,8) w i t h i n  the upper mounting 
p l a t e s  12,4) secures t h e  ETC 501 c a r r i e r ;  t i g h t e n i n g  
the s e t  screws 12,9) w i t h i n  the  - l owe r  mounting 
p l a t e s  12,5) secures t h e  ETC 501. The attachment o f  
the c a r r i e r  u n i t  t o  t h e  f u s e  l a g e  mounting p o i n t s  
( t h e  forward mounting p o i n t  i s  on t he  main spar, the  
r e a r  mounting p o i n t  on Bulkhead 4, and a s t a b i l i z i n g  
s t r u t  m o u n  t i n g  p o i n t  on the  engine lower support  
s t r u t )  i s  accanpl ished by two b o l t s  and a s t r u t .  The 
f o r w a r d ,  spring-loaded, b o  l t i s  f i t t e d  w i t h  an 
engaging l e v e  r (2,6) and i s  locked by r o t a t i o n  o f  
t h a t  l e v e  r ; the r e a r  b o l t  i s  secured by a c o t t e r  
p in ;  and, t he  s t a b i l i z i n g  s t r u t  i s  a t t a c h e d  by a 
screw-on c o l l a r .  

The r e a r  end of  the  c a r r  i e r  u n i t  i s  f o r k e d  and 
secured t o  a f i t t i n g  on B u  I k h e a d  4 I c a r r i e r  r e a r  

l Forwara o o r l l e n  5 Suorrchargrr alr  I  lnr  suspension p o i n t ) .  2 Ccnl r r  oorr lon  6 FUCI P T C S S U T ~ I l n r  
3 Rcor 0 o r I  lon 7 Fuslng I l n r  

To the  u n d e r s  l d e  o f  t he  c a r r i e r  r e a r  segment i s  4 S c r a  lock 8 8- r r l r o s r  I roa  

f i x e d ,  i n  an access ib le  pos i t i on ,  an E55 e l e c t r i c  
motor which d r i v e s  t he  EP-1E drop tank  f u e l  purnp. ' Fig. 3: F a i r i n g  
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Bcmb re lease system 

I t  i s  attached t o  the fuselage bottom w i t h  counter-  
sunk screws . T h  e  forward and centre p o r t i o n s  
i3,l & 2 )  are jo ined by a  hinge; the  forward p o r t i o n  
being secured t o  the ETC 501 by a  screw lock (3,4). 

The l ines  (3,5-8) which l i e  w i t h i n  the f a i r i n g  
centre po r t i on  connect t h  e  a i r c r a f t  systems t o  t h  e  
ETC 501 c a r r i e r  and thus t o  the e q  u  i p m e n  t  on the 
ETC 501. 

4. Armament panel 

T h  e  armament panel (4,l con t a i n s  the ZSK 244A bomb 
fus ing  s e  l e c t  i o n  box (4,21 and the SAM 77 Fw 74 
re lease i nd i ca to r  l i g h t s  (4.3). I t  i s  s i t u a t e d  
between the a u x i l i a r y  instrument panel and the 
cockp i t  f loor ,  and i s  connected t o  these by screws. 

1 m m c n t  u a n r l  3 a c l ~ i r c  I n a l c a t o r  l l g n l r  
2 soma r t l c c l l e n  4 ~ r e l e a r t  ~ u t t o nl u r l n g  D o i  B D 

Fig. 4: Armament panel 

B. Release and rnonitoring circuits 

This c i r c u i t  i s  used f o r  the  re lease and moni to r ing  
of the bomb r e  l e a s e  s y s t  em.  I t  cons is ts  of  the  
fo l l ow ing  un i t s :  

1 ZSK 244A fus ing  s e l e c t o r  box 
1 SAM 77 Fw 74 i n d i c a t o r  u n i t  
1  bomb re lease but ton  

T h e  ZSK ac ts  as the main swi tch  f o r  the e l e c t r l c a l  
re lease un i t .  

T h e  i nd l ca to r  u n i t  i s  secured t o  the armament panel 
by two s C r e W s . When a  250 kg o r  500 kg bomb i s  
carr ied,  only t he  r i g h t  hand i n d  i c a  t o r  l i g h t  i s  
connected i n t o  the fus ing  se lec to r  box c i r c u i t .  When 
t h e  ER-4 adapter re lease u n i t s  (4  ETC 5O/X I I I )  a r  e  
loaded the three o the r  i n  d  i C a  t  o r  l i gh t s  are  a l so  
connected i n t o  t he  fus ing  c i r c u i t .  A f te r  a b m b  I s 
released, the appropr ia te  i n d i c a t o r  l i g h t  i l l u m i  -
notes. 

T h  e  bomb re lease 82-button 14,41 i s  located on t h  e  
KG 138 contro1 g r i p .  

The system i s  connected i n t o  the a i r c r a f t  c i r c u i t  by 
depressing c i r c u i t  breaker V50 on the r i g h t  i ns t ru -
men t  conso le. 

C. Sighting device 

T h e  Revi 168 i s  used as the s i g h t i n g  device f o r  the 
bombing system; i t  i s  more f u l l y  discussed i n  
Par t  8A. 

D. Emergency bornb release 

P u  I I in g  the emergency bomb release handle (1,131-
- r e  I e  a s  e  force 1 30 kg l w l t h  movement of a t  least  
24 mn)-labelled mBombena causes the j e t t i s o n  of any 
l o a d  being ca r r i ed  on the ETC 501. When the E R - 4  
a d  a  p  t e r (1,21 i s  mounted, an emergency re lease of 
the indiv idua1 loads i s  not  p o s s  i b  l e ,  i n  f  a c t  , 
dur lng  emergency re lease the  adapter i t s e l f  i s  
dropped; i n  t h i s  event, the fus lng  and re lease lead 
p lugs  are to rn  out. 

Note! Bombs loaded on t  h  e  ER-4 adapter, when 
released manually, f a l l  sa fe t i ed  even i f  the ZSK has 
been sw i t  c h  e d  on. Bmbs loaded d i r e c t l y  onto the 
ETC 501, w i l l  f a l l  armed i f  the ZSK has been switch- 
ed on. 

E. Systern rernoval 

I f  the a i r c r a f t  i s  t 0  be f iown w i  t h o u t  the b o m b  
re lease system, the ETC 501 ca r r i e r ,  w i t h  integra1 
ETC 501, f a i r l n g  and Bulkhead 4  suspension f i t t i n g s  
rnust be r e m o v e d .  I n  the same way, the e l e c t r i c a l  
leads, the fue l  I l n e  leads, the a l r  pressure l ines, 
and the emergency re lease cab le  t o  the underfuselage 
t rough (1,6) are no longer necessary. A  strearnlined 
cap t o  f a l r  i n  the f  o r w a r d  mounting p o i n t s  on the 
main spar, and a  p l a t e  t o  cover the opening f o r  t h  e  
underfuselage trough a r e  provided i n  t h e  a i r c r a f t  
equipment bag. 

S i n c e ,  when the ETC 501' c a r r i e r  u n l t  i s  attached, 
t  h e  undercarriage wheel covers cannot open or  c lose 
proper ly,  the wheel covers ere  exchanged f o r  f i x e d  
f a i r i n g s  when the ETC 501 rack  i s  i ns ta l l ed .  T h  e s  e  
f i x e d  f a i r i n g s  cover a  srnall po r t i on  of the under- 
f  u s e  I a  g e  apertures i n  the  same manner as do t h e  
w h  e e  I doors. I n  tha t  case, the  u n  d e r c a r  r i a g  e  
f a i r i n g s  ore lengthened. 

F  o r  o ~ e r a t i o n s  wi thout  the  bomb re lease mechanism, 
t h e  f i x e d  f a i r i n g  p l a t e s  a re  traded f o r  the w h e e l  
d o o r  uni ts,  and the  lengthening segments are 
unscrewed f icm the undercarr iage lower fa i r ings .  
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02 S p e c i a l  weapons system 

crown n u t s  ( s a f e t i e d  by c o t t e r  p i n s ) .  Two suppor t  
b r a c  k e  t  s  (2,61, a t t a c h e d  t o  Cen t re  r i b  8 a t  t h i s  
p  o  i n  t ,  s e r v e  t o  s t r e n g t h e n  t h e  mount i n g  area. The 
launching tube i s  e l e v a t e d  70 r e l a t i v e  t o  t h e  
fuselage l o n g i t u d i n a l  ax is .  

2. Bracing struts 

To lock t h e  launch ing  tube i n t o  p o s i t i o n ,  the  upper 
s t u d s  i4,3) o f  t h e  f o u r  b r a c i n g  s t r u t s  e re  f i t t e d  
i n t o  t h e  w ing  lower s k i n  th rough  s u i t a b l e  h o l e s  o r  
r i m e d  b  u  s  h  i n  g s  . The l e n g t h  o f  each s t r u t  can be 
changed by r o t a t i o n  o f  t h e  lower s t u d  (4,l ), and i t  
can be locked i n  l e n g t h  by t i g h t e n i n g  t h e  l o c k  n u t  
(4,5) aga ins t  t h e  s t r u t  c o l l a r  i4,4). 

The rounded ends o f  the lower s t u d s  i4,l l e r e  
i n s e r t e d  i n t o  t h e  tube b r a c i n g  lugs. 

T h e  s t r u t  tube  (4,21 i s  230 mn i 9  i n )  long. T h  e  
o v e r a l l  l e n g t h s  o f  t h e  fo rward  snd r e a r  s t r u t s  s r e  
as shown i n  F i g .  4. 

F ig .  4: B r a c i n g  s t r u t  

3. Release strut 

The c a r r i e r  s t r u t  ( r e l e a s e  s t r u t l  c o n t s i n s  sn e l e c t -
r i c a l l y  p r imed e x p l o s i v e  charge which, i n  an 
emergency, severs  i t  and so r e l e a s e s  t h e  launch ing  
tube. 

A r m m n t  0.n-l 4 A t lachnent  D r e c k ~ l s  
2 A r n a m n t  s i i t c h  P802 5  A u . l l l s r v  I n r t r r r r n l  panc l  
3  A l m n l  s r l t c h  P801 6 J e t t l r o n  c l r c u l t  groundlng p a l n r  

7 SVK I - 1 5 l l l 3 l E  lurc and j u n c t l a n  Do. 

F i g .  5: Armament s w i t c h  l a y o u t  

4. BR-armament panel 

The BR-arrnarnent p a n e  1 i5, l  i c o n t a i n s  two armament 
sw i tches  15,2 & 3 ) .  T h i s  panel i s  a t tached t o  t h e  
a u x i l i a r y  ins t rument  panel  i5,5) by two b  r a c k  e t s  
15.4 1 .  

C. Sighting device 

T h  e  Revi 168 r e f  l e c t o r  s i g h t  isee D. ( L u f t l  T.64031, 
se rves  as t h e  s i g h t i n g  d e v i c e  f o r  t h i s  system. A f t e r  
n o t i f i c a t i o n  by a  TAGTT, i t  w i l l ,  a t  t h e  a p p r o p r i a t e  
time, be rep laced  by t h e  Revi 16F. 

1  Sockel P812 5  F I r l n p  I r s a  
2 Sockrt  P814 6 C a r r l e r l r e l e s s c  u n l t  
3 P r o j e c t l l r  i l r l n g  l e rmlna l  7 P l u g  P815 
4 Plug P813 8 Re lcssr  I r a 6  

9 F i r l n g  I r a a  p r o l t c l l r r  IuOe 

Fig. 6: 21-cm BR system s i d e  v iew 

The f i e l d  of v i s i o n  through t h e  Revi v iew f i n d e r  
must be a t  l e a s t  7,5O i n  a l i  d i r e c t i o n s  f r m  t h e  
s i g h t i n g  l i n e .  

D. Contro1 system 

The c o n t r o l  system c o n s i s t s  o f  t h e  e l e c t r i c a l  f i r i n g  
snd r e l e a s e  c i r c u i t s .  The f i r i n g  c i r c u i t  i s  used t o  
f i r e  t h e  p r o j e c t i l e s  w h i l e  the  r e l e a s e  c i r c u i t  
j e t t i s o n s  t h e  launching tubes. 

Operation 

a. Firing 

Complete the  f  i r i n g  c i r c u i t  by a c t i v a t i n g  C i r C u i t  
b reaker  P1 ( r i g h t  i ns t rument  console l ,  Sa fe ty  s w i t c h  
I iSZKK4 c o n t r o l  u n i t l ,  and t o g g l e  s w i t c h  P802 
imsrked mSicherungsscha l te r  Ger'it 21" and l o c a t e d  on 
t h e  l e f  t s i d e  of t h e  BR armament psnel l .  To f  i r e  the  
s h e l l s ,  depress t h e  bomb r e l e a s e  but,ton, 82, l o c a t e d  

1 
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on the  upper  l e f t  s i d e  of  the  contro1 g r i p .  

F ig .  7: KG 138 w i t h  82 f i r i n g  b u t t o n  

b. Releose 

In an emergency, the  launching tubes can be re leased  
by s e v e r i n g  t h e  c a r r i e r  s t r u t s  w i t h  exp los i ve  
c h a r  g e  S .  C i r c u i t  breaker  P1 and Sa fe t y  s w i t c h  I 
compie te  t he  r e l e a s e  c i r c u i t .  To f i r e  the  charges, 
a c t u a t e  t o g g l e  swi t c h  P801 imarked "Absprengung 
Gerzt  21" and loca ted  on the  r i g h t  s i d e  of  t he  BR 
armament pane l  l .  To preven t  acc iden ta l  ac tua t  ion of 
t h e  t o g g l e  switch, i t  i s  he ld  i n  the s a f e  p o s i t i o n  
by a  spr ing- loaded p l a t e .  

F i g .  8: P o s i t i o n i n g  of  the b rac i ng  s t r u t s  

v 
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O1 	 Speclal fittlngs 


General 

'Special fittings' specifies the aircraft armour. 


The armour protects the pilot, the oil cooler and 

the circular oil t a n k .  Its positioning within the 

aircraft is as shown in Fig. 1. 


together. 


T h  e back armour consists of two separate p l a t e s  
W h o s  e inner edges are screwed to the seat g u i d e 
r a i I s, and whose outer edges are screwed to angle 
p i e c e s  in the fuselage walls. Nuts are riveted to 
the guide rails and the angle pieces; the plates are 
fastened fran the rear by screws. 

Fig. l: Aircraft armour layout 


A. Cockpit armour 

T h e cockplt armour consists of the back plate 11,l l 

on the pilotls seat, two back plates i1,21, a 

shoulder plate (1,3), and a head plate 11,41. 


Fig. 2: Back arrnour, seen in direction of flight 


Protection against gunfire is also provided: 


al from the frontr by the bullet resistant wind- 

screen (1,51; 


bl from the sides: by bullet r e s i  s t a n  t glass 

panels i1,81 on either side 

of t h e  forward windscreen 

panel; and, 


C )  from below: 	by the two fuselage self-sealing 

fuel tanks. 


The seat rear plate and seat pan are riveted 


s C a r r i c r  i l f h  ermour p l a f l n p  b Y ~ O U V C I  c a r v  1 - 1  

Fig. 3: Shoulder armour 

The shoulder arrnour can be attached in either of two 

ways (see Fig. 3,a 6 bl; 


al The shoulder armour consists of both an 

armour panel (3,1 l and a carrier uni t 13,21. 


The armaur plate is positioned behind t h e  

carrier and is attached to i t  by three nuts. 

T h i s m e t h o d  of a t t a c h r n e n t  allows fast 

r e p  l a c e r n e n  t of the armourplating. T h e  

carrier 1s riveted to the fuselage. 


bl 	In the second design, the arrnoured c a r r  i e r  

itself serves as the shoulder a r m o  u r  (see 

Fig. 3bl. 


T h  e head armour is built into the canopy and is 

secured to i t  at its base, by two guide bars secured 

by hexagonal bolts, and, at its top, by a screwed on 

support strut. The strut is secured by two c a b  l e s  

isee Part 1 l. In newer product ion aircraf t, the head 

armour is secured by a sheet fairing and two cables; 

the support is then mitted. 


al The bullet resistant windscreen is housed in 

a steel f r a m e ,  and is secured to i t  by a 

scr-d on rnolded frming. 


bl The side plates slide into the n o s e - o v e r  

frame and are secured by a base rabbet. 




B. Nose armour 

The oi l cooler i4,21 and ring-shaped oil tank (4.41, 

both of matching circular construction, are enclosed 

by armoured rings which forrn the forward port ion of 

the engtne cowling. The cooler armour is secured by 

hexagonai screws; the oil tank armour by crown nuts. 

T h e  five openings in the armoured nose ring, 

required for its installation, are covered by formed 

disks (4,9). 


l Ceeler armour 5 S u ~ p o r t  b l a c i e l  
2 O1 1 c o o l e l  6 5-1-clrculsr  f s l r l n s  
3 01 1 tsnk armeur 7 T I *  D o l t s  
4 C l r c u l s r  o1 l tsnk 8 Cooier arnour s t i s c n m n t  D leckc ta  

9 F o r m a  a i % * %  

Fig. 4: O i l  cooler and oil tank armour 

A t e n  piece ring, consisting of five support 

brackets (4,5) joined to five semi-circular fairings 

(4,6), is positioned between the cooler armour and 

the cooler. The ring is secured to the oil cooler by 

crown nuts and tie bolts. 


The air exit gap between the oil cooler and the o i  I 
tank armour is 10 mn. v 
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O1 	 Camera system 

Description 

Generai 	 The camera can a l s o  be t r i ggered  b y  depressing a 
bu t ton  (1.91 on the  t h r o t t l e  l eve r  (1,101, thus 

T h e  *Type 16 Gun camera' (BSK 161 i s  i n s t a l  led i n  

the Fw l 9 O A 8  f lghter.  I t s  i n s t a l l a t i o n  i n  the f i e l d ,  /.__---/ 

i n  p r e v i o u s l y  de l i ve red  a i r c r a f t ,  i s  made f o r  A 8  ,, 
.W-

ser ies  a i r c r a f t  us ing Fw l 9 0  M o d i f i c a t i o n  I n s t r u c - 

t i o n  N r .  85. 


The *Robot* m i  n i a t  u r e  camera i s  i n s t a l l e d  i n  a l 1  

ground-attack a i r c r a f t  (Ser ies F l  and extended range 

fighter-bombers (Ser ies  61. 


I t  i s  a l so  poss ib le ,  i n  f i g h t e r  a l r c r a f t ,  t o  rep lace  

the BSK 16 w l t h  the *Robot9 us ing an adapter u n  ;.t . / 


I n  the *Robot1 i n s t  a I I a t  i o n ,  the lead from the 

camera t o  the weapons system i s  not attached. 


A. BSK 16 gun camera 
The BSK 16 camera (1.1 i s  mounted on an ad jus tab le  l-.. 
p l a t f o r m  (1,4) i n  the leading edge of the l e f t  wing 
p a n e 1  between Ribs 3b (1,21 and 4 (1.31, and i s  
attached t o  the a i r c r a f t  e l e c t r i c a l  system by a p l u g  
connector (1.5). The camera lens opening i n  the wing 
leading edge i s  covered by a f a i r i n g  and g l a s  s 
window (1,6); the  c l e a r  g lass pane1 can be exchanged 
f o r  a coloured l i g h t  f i l t e r .  

Y
The BSK 16 i s  a 1 6 n m m o v i e  camera. The f i l m  r o l l  i s  
15 m (49.2 f t J  i n  length, and 1s d r i v e n  by an 

1  BSK 16 carnra 7 J u n ~ l l o r  boa E I c c ~ ~ I c o I  
8 ,-Ie l e c t r i c  motor i n  the camera. The motor c o n t r o l s  a 2 R I B  30 * O ~ ~ C , I C  t.zn 

s w i t c h  which l i m i t s  f i l m  movement t o  3.75m 31 comroR I D  1 p ~ o t f o r m  9 C ~ I .  l r ~ g g t r1 0  T * r a t f ~ .  t.ver 

(12.3 f t )  p e r  run, and p e r m i  t s  fou r  f i l m  runs  of  5 E l t c t r i c o l  conntctar  11  S l g h r l n g  lnogc p r a ~ t c t o r  
6 F a l r l n g  r l t n  r l n d o w  12 C l r c u l ! r r  s c o a r a t l o n  o o l n t  

f r m  43 t o  57 seconds d u r a t i o n  each. Depressing the 13  w I r C  C O n d ~ ~ ~ .  

f i r i n g  bu t ton  f o r  the fuselage and wing-root weapons 
s t a r t s  the camera. Fig. l :  BSK 16 ( B a l l i s t i c  gun camera1 systern 

3 1110 4 5 E l r c t r l c a l  connecior 7 k r o  t r l g g c r  9 C I r ~ u l t r y  r c p a r o t l o n  p o l n t  
4 C-ro p l o t f o m  6 F a l r i n g  r l t n  - 1 n a c  8 l n r o l t l e  I w c r  ? O  w l r t  c o n d u i t s  

i ,R i g n l  l n r t r u n r n t  ~ o n s o l t  

Fig. 2: *Robot1 camera i n s t a l l a t i o n  



02 Camera systern 

e n  a b  I i n g  gun camera pho tos  t o  be taken w i t h o u t  
p r e s s i n g  t h e  f i r i n g  bu t ton .  

B. "Robot" miniature camera 
W i t h  t h e  'Robot ' .  Model I l ,  m i n i a t u r e  camera, s i n g l e  
pho tos  can be taken f r m  h i g h  a l t i t u d e s down t o  
a p p r o x i m a t e l y  2000 m i6562 f t ) .  The camera i s  aimed 
t h r o  u g h t h e  guns igh t .  Frame s i z e  i s  2,4 x 2.4 cm, 
and t h e  f i l m  r o l l  i s  1,6 m (5.25 f t )  long. 

T h e 'Robot' C a m e  r a (2, l  i s ,  as i s  the  BSK 16, 
mounted on an a d j u s t a b l e  p l a t f o r m  (2,4) i n  t h e  w i n g  
l e a d i n g  edge between R i b s  3b (2.21 and 4 l2,3),  and 

1 BSK t 6  3 ~ d j u s t a ~ l cc a m r a  p l a l f o r m  
2 S l g h f l o g  I m g c  p r o j r c ? o r  A P l a t f o n n  fo rwarc  a : f a c n r r o l  Do ln t  

5 C s m r a  f a r r a r d  i I x l n g  v o i n t  

F ig .  3: BSK 16 camera 

S h u t t e r  r c l c s s c  4 P l s t f o r m  fo rward  atrscnmcnt ~ o l n t  
2 C a r a  l o r w e r d  f l x l n g  v o i n t  5 A a j u s t a D l t  D l a f l o r m  
3 Camra  Dase v l i t c  6  "FIoBot. c a r e  

7 F l l m  aduance r v r l n g  

F i g .  4: 'Robot*  camera 

i s  a t tached  t o  the e l e c t r  i c a  I c i r c u i t  by a p l u g  
connect  ion. 

The f i l m  i s  advanced by a s p  r i n g  d e v i c e  on t h e 
camera; t h i s  s p r i n g  must be wound b e f o r e  each 
f I i g h t . Near the  s p r i n g  i s  s i t u a t e d  an a c t u a t i o n  
bu t ton .  When t h i s  b u t t o n  i s  pressed, t h e  s h u t t e r  i s  
r e l e a s e d  and the  f i l m  advanced one frame. 

The c i r c u i t r y  f o r  r e l e a s i n g  the  s h u t t e r  i s  connected 
t o  a b u t t o n  (2,7) on t h e  t h r o t t l e  l e v e r  i2,8).  T h i s  
b u  t t o n  a c t i v a t e s  a magnet s i t u a t e d  on the  camera 
mount. The magnet t r i g g e r s  t h e  c h a r g i n g  l e v e r  w h i c h  
depresses the  camera s h u t t e r  r e l e a s e .  v 


1 
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General equipment 


I. lnstrument panels and consoles 

1. Instrument panels 
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General equipment 

i n e  inst rument  pane ls  compr ise a mafn panel (F ig .  2 )  
andan  a u x i l i a r y  pane1 (Flg.31. I n t h e a r e a a b o v e  
these pane is  a r e  p o s i t i o n e d  a d d i t i o n a l  ins t ruments  
and the inst rument  g i a r e  cover. A t h i r d  ins t rument  
panel, s i t u a t e d  between the  a u x i l i a r y  panel  and the  
f ioo r ,  serves as t he  armament panel .  

The a u x i l f a r y  ins t rument  panel  base p i a t e  i s  8 load 
bear l n g  component o f  t h e  f use l  age and i s  secured t o  
;t [ Inst rument  bulkhesd) .  

l Prcsrurc a l  t l m t t c r  7 T a c h a t t r  
2 Alrspcca Ina lcat f f  8 P l t o t  tube hcater I l g n t  
3 ~ r t 1 r l c l . i  hor l ion  9 r l g n t  rockcts  
4 Vert1c.I . ~ t wI M l c * f f f  70 RYDDW shock munls 
5 R e ~ e a t t rCOIPOSS l 1  m u n t l n p  polnts  
6 Supcrcherpcr p r t c a w t  9 . u ~  1 1  € l t c t r l c . l  I tods 

Fig. 21 Maln ins t rument  pane l  

l Fur I  snd 011 p r c n u r e  gaupc 4 Propcl lcr  p l  tch I ~ I c e t o r  
2 011 tcnwraturc  p u g c  5 R u b b ~ r  shock sounta 
3 Fucl contenta gaugc 6 Base p l a t e  a t t e c k n t  po lnta  

7 E I e c t r l c a I  Iceda 

Fig. 31 Auxi  l l a r y  Ins t rument  panel  

2. Instrument consoles 
The l e f t  and r i g h t  ins t rument  conso les  c o n t a i n  
opera t ing  c o n t r o l s  and c i r c u i t  breakers.  The l e f t  
c o n  s o l e c o n t a i n s  t he  engine p r l m e r  pump and the  
3 a t t e r y  master swftch, as  w e l l  s s  t h e  c o n t r o l s  snd 
m n i t o r l n g  i ns t r umen ts  f a r  the undercarr lage,  t h e 
landfng f laps  and t he  s t a b i l i z e r  i n c  i d e n  c e  ; the  
r i g h t console, a l  l a i r c r a f  t  e I e c t r I c a I  system 

C i r c  u i t breakers, the  engine s t a r t e r  swltch, the 
f l a r e g u n m u n i t i o n a n d t h e a i r c r a f t c I o c k .  T h e  
e l e c t r i c a l  system c i r c u i t  breakers a re  p ro tec ted  by 
spr ing- loaded covers  and designated by name p l a t e s  
near the covers. 

I n  more recen t  ly produced a i r c r a f  t  the  two g r o u p s 
of c i r c u i t  breakers a r e  conso l ida ted  i n t o  one. 

http:(Flg.31
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Genera l equipment 

I I. Powerplant monitoring instruments 

1. Supercharger pressure gauge 	 2. RPM gauge 

The supercharger  p ressure  gauge (1,38) i s  mounted on The RPM gauge (1,40) i s  p o s i t i o n e d  on t h e  r i g h t  s i d e  
t h e  r l g h t  s l d e  o f  the  main ins t rument  panel.  o f  t h e  main ins t rument  p a n e I . The eng ine  and t h e  
I n s t r u m e n t  range: 0,6-1,8 a t a  (8.5-25.5 p s i ) .  gauge a r e  connected by a f l e x i b l e  cab le .  

For  t h e  r o u t i n g  o f  the  inst rument  measuring l ;ne see Measurement range: 600-3600 rpm. 
Fig. 4. 

An o i l  e x t r a c t o r  (5,31 1s b u i l t  i n t o  t h e  f l e x i b l e  
c a  b I  e near  it s  p o i n t  of a t tachment  t o  t h e  engine. 
Any o i l  t h a t  has p e n e t r a t e d  t h e  c a b l e  i s  e x t r a c t e d  
a t  t h i s  p o i n t  and a l  lawed t o  d rop  i n t o  t h e  e n  g i n e 
canpar tmen t. 

1 ~110c r r i i n t  paln? of the ruperchargcr pressure I l ne  
l o  the C-na un1 t  


2 Superchsrgcr preswre meisurlng I l n e  

3 * u x l I l a y  I n s t r u n n t  pane1 

4 Ydln I n i t r u r r n l  pane1 

5 Svperchrgr r  prrssure gauge 

6 Englnr l oun t l ng  r l n g  

7 k p o r o t l o n  po ln t  2 on 0ulkn.d 1 f F l r c a l  l l 	 l A t t o c h n ?  po ln t  o l  thc rearar-nt cab l r  ?o thc cnglnc 

2 FIIIIDIc coble 
3 01 1  e i t r e c t w  
r wr gou-F ig .  4: Supercharger i n d i c a t o r  system 	 5 A u i l t l s r y  Instr-n? pene1 
6 Ydln I n s t r u r n t  p.n.1 
7 Englnc m u n l l n p  r l n g  

Fig. 5: Engine RPM measurement system 
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3. Fuel and oil pressure gauge 

The duai pressure gauge 11,201 is mounted on the 
near lef t side of the auxi liary instrurnent p an e l . 
The feed p r e s  s u  r e  of the pumps 1s indicated i n  
Kg/Sq cm-

Fuel pressure range 3,0 Kg/sq cm (0- 42*6 psi 1 
i i de 01 1 pressure range 0-1 5,O Kg/sq cm (0-213.0 psi l 
the The operating Iimits ore marked by indicator Iines. 


ble 

ne. 

tea 

n e 


l 01 1 0-
2 FUCI p- 
3 Sue1 prenmure I l n e  neparation polnt 
4 011 pr-mure I l n t  srparatlon polnt 
5 *ux l l la r> i  Inst r rnrnt  pane1 
6 Fuel m6 011 pressure gaupt 
7 Englne w n t l n g  r l n g  

Fig. 6: Fuel and oil pressure measurement system 


4. Oil temperature gauge 

T h  i s tnstrument 11,231 is positioned in the n e a r  

left side of the auxlllary instrument p a n e  I ,  a n d  

provides an indication of 01  l temperature. The uni t 

consists of an electrical probe L7,l l a n  d an 

i n d i  c a t o r  i7,21, and uses the 24 volt aircraft 
e 1 e C t r C a l system. Indication r a n g e 0-13(PC 
132-266O F l . 

l E i t c t r l c a l  t m t r a t u r t  DrODt 
2 O l i  1 . q t r a t u r e  giupc 
3 Auxl i la ry  I n s t r r n r n t  pane1 
4 011 I l n t  frm c o o l t r  to m t n  Dinp 
5 Srparatlon polnt  70 
6 Enplne Dearir  i u e m ù l y  
7 Englne niountlnq r l n g  
8 R ight  Instr-nt consolr 

Fig. 7s Oil temperature measuring circuit 
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5. Fuel contents gauge 6. Mechanical airscrew pitch indicator 

The e l e c  t r i c a  l fuel contents gauge, (1,361 and The unlt, (1,371 and (9,11, serves to Indicate the 

l8,11, is positioned on the near right side of the p i t C h of the adjustable airscrew. I n d i C a t i o n 

auxiiiary instrument panel i8,21; i t  is possible to impulses ore fed f r m  the pitch contro1 u n i  t (9,21 

individually m e  a s u r  e, in liters, the contents of via a flexible cable 19,31. The propeller b l a d e  

each main fuel tank. pitch indication is given in hours and minutes. 


The unit consists of a fuel contents probe with low For operatlon and maintenance of the unit consult 

leve1 warning attachments in both the rear (8.3) and the appropriate publ ications. 

f o r w a r d  18,4) tanks, and an indicator unit. (8,l 1. 
 From tlme to time excmine the cable a t t a c h m e n  t 
I n i t O r  lights (8,5' positioned i n  t h e pofnts for good seating, to prevent l ine damage due 
Instrument bulkhead. The loner, white light, acting chefing. 

as tank switchover warninq. illuminates when rear 

tank contents have dropped-to 10 Ltr (2.2 gai); the 

upper, red light, provides return to base warning, 

illuminating when 80 Ltr (17.6 gal) remain in the 

forward fuel tank. Plate inscription: 20 m i n u  t e s  

remaining at economica1 cruise. 


A gauge selector switch i8,6) enables the indicator 

u n i t to be swltched to measure the contents of the 

forward or rear tank. 


Operating powert 24 volts. 


1 P l t c n  Ind lca tor  
2 Myarau l lc -e lcc f r lc  p l f c n  contro1 u n l f  
3 F I c x I ~ I c  c a l l e  
4 S+p.rotlan po ln t  1 on Bulkhcad 1 
5 A ~ x l I I m r y  I n s t r e n t  pancl  

Fig. 9: Airscrew pltch indicator 


t  Fuci  cont rn t r  poupe 

2 A u z t l i e r y  tnstr-nt pane1 

3 Rrar  tank C o n t r n t i  probc r l t n  l a  leve1 r a r n l n g  

4 Poniara tenk confents  prabe r l  f h  l a  I cve l  r s r n l n ~  

5 l n a l c e i o r  I l g h t s  Ilai Icvc l  r s r n l n g l  

6 Fucl gauge s c l e c t a  r r l t c h  


Fig. 8: Fuel tank contents circuit 




III. Flight monitor and navigation instruments the 

C T 

, 2 .  
a e 1. Pressure aitimeter 

The unit, (1,191 and (10,11, is positioned on t h e  
left side of the main instrument panel (10,21. 

weasuring ranger 0-10 km (0-32810 f t l. 

l Prcisurc a l  t l m t e r  
2 M l n  Inst rumnt  psnel 
3 S t e t l c  PTCSSUTC I  l n t  
4 Pl tor tune 
5 Bulkhtod 1 

8 A i r s p ~ e a  Ina lcafor  
9 Oynmlc s l r  pressurt l i n e  

10  RID 7 %  

11 P l t o t  tube hcater l i n e  
12 wlng-roet s e ~ s r a t l o o  ~ o i n i  

6 A u x l l l s r y  Inrtr-nt psncl 13 O l l l c r e n t l s l  pressure chmber 
7 V ~ r l i c e I  sptea Indicaror 1 4  Otcklog I n  l ront  o l  windicreen 

15 A l r  l ine 

Fig. 10: Flight monitor instrument circuits 


2. Airspeed indicator 

:he alrspeed i n d i  c a  t o r , (1,241 and (10,81, 1s 
positioned on the left side of the main instrument 
panel (10,21. 

!t is connected to both the static air pressure line 

l10,31 and to the dynamlc air pressure line (10,91; 

the two Iines are routed parallel to one another. 


ahen the pitot tube heater is switched on, a 

Latticed indlcator located on the left side of the 

main instrument panel is illuminated. 


3. Vertical speed indicator 

The indicator, (1,331 and (10,7), is posi tioned in 

the centre of the main instrument panel (10,21 and 

is connected to the static air pressure iine (10,3). 

The differential pressure tank (10,131 is secured by 

~ W OC l a m p s  beneath the decking in front of the 

windscreen (10,141, and 1s connected to the verticai 

speed indlkator by an air Ilne. 


Measurement limits: *descentl and *climbs 


3000-0-3000 m/s (9840-0. 9840 fpsl 

2000-0-5000 m/s (6560-0-16400 fps l 


The bottom figure is the maximum value of the older 

indicators. 


4. Artificial hori zon 

Location of the unit (1,281: centre main instrument 

panel. It indicates the position of the a i r c r  af t 

relative to the natura1 horizon, and the turn speed 

and speed of rotation of the aircraf t about i t s 

vertical axis. 


For detai led instructions concerning the inspection, 

installation, operation, servicing, and maintenance 

of the unit see D.iLuftIT.5405. 


5. Remote compass system 

The s y s t e m  comprises the master conipass and the 

pilotVs repeater ccnnpass. The master conipass 111,l 1 

is located in the rear fuselage; the repeater 

compass i11,21, in the near right side of the main 

instrument panel. 


1 n a s t t r  ccss.010 
2 P l l o f ' s  r t p t o t e r  crnposs 
3 n a i n  i n s t r e n t  pone1 
4 Slpnol t ronmlss lon u n l t  
'r coble sh ic ld  t + t i t t n  &iikheoas 6 ona 8 
6 Rlpht Instrument console 
7 P lug connector 

Fig. Il : Remote compass system 
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6. Stabilizer incidence indicator 

Thls  system cons i s t s  of  the s t a b i l l z e r  i n C l d e  n c  e 
r e  l a y uni  t  (12.1 l a n  d i n d i c a t o r  (12,21. The 
I n d l c a t o r  (13,71 and the ac tua t l on  s w i t c h  (13.81 are  
located i n  the l e f t  instrurnent console. 

The Incidente r e l a y  u n i t  (13.1 l i s  p o s i t i o n e d  i n  the 
r l g h t  s lde of t h e  v e r t l c a l  s t a b i l i z e r  and i s  
connected t o  the t r i a n g u l a r  s t r e s s  frame (13,51 by a 
p u  s h  rod  l13,41. The s t a  b i I i z e r  inc ldence i s  
ind lca ted  8s + or  - (Fig. 14) .  

1 Incldencc r e l s y  u n l t  
2 Ina lca tor  
3 E l c c t r i c a i  I c ~ s  
4 L e f t  I n s t r a n t  conrelc 
5 b B I e  ah ic ld  Bct r rcn  Bulkhcadr 6 and 8 
6 Conn~cIcw p lug  
? StoBi l l z c r  t r im nritor 

Fig. 12: S t a b l l i z e r  t r i m  system 

Tr im system i n d l c a t i o n  

The s t a b i  l i z e r  n u l  l s e t t i n g  and l i m i t s e t t i n g s  a re  
marked on the s t a b i l i z e r  f a  i r I n g and i e f t  cover 
p l a t e  (Fig. 141, and on the  i n d i c a t o r  (Fig. 151. 

The s t a b i l i z e r  n u l l  s e t t l n g  i s  marked on t h e  
s t a b l l i z e r  f a l r l n g  i14,21, i n  t he  cen t re  o f  t h e  
overlap, by a red  s t r i p e  which 1s extended f o r  50 mn 
onto the cover p la te .  I t  i s  annotated -AnzeIgeger%t 
Om I n  r e d  l e t t e r s  1 0  mn hiah.-
At t he  s tab l  l i z e r  maxlmum negat ive  se t t ing ,  a 
s t r i p e ,  25 mn long, i s  marked on t he  cover p I a t e ,  
and denoted by a irnlnusl. A s im i l a r  s t r i p e  i s  
marked a t  the s t a b i l i z e r  maximum p o s i t i v e  s e t t i n g .  
i t  i s  Ind lca ted  by a + i p l us ) .  

Ina ico lor  

1 Inciacncc rc lay  un11 
2 Rela* uni7 o.1- 
3 ~ e r c r  
4 PuSh-TOd 
5 Triangular a t r c r r  i r m c  

Fig. 13: 

l Mer lzon la l  s t e b l l l z ~ r  

Rela: u n i l  

6 L e f t  I n s t r u m ~ n l  consolr 
7 I n a l c a l o i  
8 Actuatlon s-i tcn 
9 unacrcarrlagc m a  I l s p  I n a l c e t w  u n i l  

10 unaercarrlagc ona l l e p  purn Buttons 
l 1  @ad10 s r i  t c n r i  

Stab i  l i z e r  t r i m  system 

2 S ? . D ~ I I Z C ~l a l r l n g  pancls 
3 Coww p l o t c  
4 S t a b I I I r ~ r  Incldcncc re1.y u n l t  

5 Trlangular s t ress  f r a  
6 Stabl l l r e r  ? r l m  -?or 
7 E l c c t r l c s l  I c M i  
6 Tal1 

Fig. 14: T a i l  u n i t  t r i m  components 

These r e g l s t r a t l o n  marks are p laced on t he  fuselage 
l e f t  s ide .on ly .  

D u r  i n g  inspec t ion  of the s t a b i l l z e r  t r i m  system 
ensure t h a t  the  r e g l s t r a t i o n  marks on t he  i n d i c a t o r  
and on the cover p l a t e  a r e  i n  agreement. 
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F ig.  15; I n d i c a t o r  

7. Ai rcraf t  clock 

? o s i t i o n r  on t h e  r i g h t  i ns t rument  console (1,51 l. 

IV.Oxygen system 

A. Description The oxygen b o t t l e s  a re  mounted a t  the base o f  t h e  

i h e  system c o n s i s t s  o f  t h r e e  t u o  l i t e r  l i g h t  s t e e l  
spher ica l  b o t t l e s  116,81, a r e g u l a t o r  u n i t  (16,1 i 
w i t h  oxygen hose 116,21, h i g h  p r e s s u r e  l i n e s  i16,31 
w i t h  p ressure  gauge (16,5), an oxygen f  low m o n i t o r  
;16,41, and a f  low v a l v e  (16,6). 

l Rcgulstor u n i l  6 F l m  va lve  
l Horr 7 Ex l t rna l  f I l ltr polnt 
3 nigh p r t s i u r t  I l n c r  8 Oxygtn b o t t l t s  
4 F l m  noni ter  9 ualn tnrtr-nt pantl  
5 Prcrrurc gaugc l 0  r u x l l l a r y  Inrtr-nt pant l  

Fig.  16; A i r c r a f  t oxygen system 

r a d i o  cmpar tment  lequipment b a y i  behind 8ulkhead 9; 
two a r e  on the  f  u s  e i a g  e r i g h t  s ide - - fac ing  t  h  e 
equipment bay access door--and t h e  t h i r d  i s  on the  
l e f t  s i d e  beneath the  e q  u i p m e n  t  bay door. As a 
s a f e t y  measure, t h e  t h r e e  b o t t l e s  e re  d i v i d e d  i n t o  
two separate systems by t h e  i n s t a l l a t i o n  o f  f o u  r 
non-return valves. A non- re tu rn  va lve  i s  b u i l t  i n t o  
t h e  f i l l e r  l i ne ,  between t h e  e x t e r n a l  connect ion and 
t h e  f  i r s t  oxygen b o t t l e .  The r e  g u l a t  o r  u n i  t  i s  
p o s i t i o n e d  behind t h e  p i l o t i s  seat  on the  r i g h t  s i d e  
f rane;  t h e  p ressure  gauge, oxygen f  low mon i to r  and 
f l o w  va lve  a r e  on t h e  aux i  l i a r y  instrurnent panel  
r i g h t  side. 

A f t e r  the f l o w  v a l v e  i s  opened, the oxygen f i r s t  
f l o w s  t o  the  r e g u l a t o r  u n i t .  The emergency p ressure  
b u t t o n  on the  r e g u l a t o r  can be ac tua ted  by t h e  r i g h t  
e lbow of the  p i l o t .  

B. Inspection 

I n s p e c t  t h e  oxygen system f o r  p r o p e r  o p e r a  t  i o n  , 
s a t i s f a c t o r y  c o n d i t l o n  and secure mounting. See 
D. (Lu f  t  l 1205. 

S h o r t  t e s t  

Open the  valve, read  the  pressure, c l o s e  t h e  va lve.  
I n  2 0  minutes, t h e  s y s t m  p r e s s u r e  i150 a t u l  must 
n o t  f a l l  by more than 1 0  atu. 
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General equipment 

V. Rescue and safety equipment 
/ 

i. 	First aid kit a tube and can, frcin tha t  pos i t i on ,  be f i r e d .  Thr 
required ammu n i t i o n  i s  c a r r i e d  w i t h i n  the r i g h '  

The f i r s t  a i d  k i t  i s  pos i t ioned w i t h i n  the r i  g h t  	 instrument console (1,581. 

s i de  of the r e a r  fuselage between Bulkheads 9 and 
10, and i s  access ib le  from the outside. 

3. Seat straps and parachute 

2. 	Flare gun The p i l o t q s  sear 1s o u t f i t t e d  w i t h  lap and shoulder 
straps, w i t h  integra1 quick-re lease mechanism. T h c  

The f i a r e  gun i s  located i n  the r i g h t  s i de  of t h e  p i l o t  i s  p rov ided w i t h  a back parechute and a o n e .  
Instrument bulkhead (1,451. There i t  i s  inser ted  i n  man dinghy pack. 

VI. Windscreen cleaning 

The spray tubes (17,9 6. 10) are so pos i t i oned  that 
when the s top cock i s  opened, f ue l  expel led througP 
the smal l ho ies  i n  the tubes, w i l  l be blown rearwarc 
by the s l i ps t ream to  c lean the three glass panels. 

C 


1 Fu.1 preaaur t  gougt I t t a  I l n e  6 Wlndlcrecn rasher operatlon I t v t r  
2 FYCI  ana o11 pressure gaugt 7 W1ndacrc.n larntloo fra-
3 Fuel I l n c  B Fut l  I l n c  
4 Maln Inrtr-nt pane1 9 Spray tube1 
5 A u i l l l a r y  i n s t r m n t  pane1 10 b r a r  tube. 

Fig. 17: Windscreen c leaning system 

Dur ing  f I i g h t ,  o i  l on the f r o n t  and s ide  window 
panels con d r a s t i c a l l y  reduce v i s i o n  through thern. 
These panels con be c leared by spraying f u e l  over 
them. The r e q u i r e d  fue l  i s  drawn f r a n  the f u e l  
p r  e s  s u  r e  gauge feed l i n e  i17,l 1.  Just be fore  the 
l i n e  en te rs  the  gauge i17,2), a tube branches o f f  
snd r u n s  between the main Instrument panel (17,4) 
and the  a u x i l l a r y  instrument panel (17,5), t o  a stop 
cock (17,6) on the wlndscreen nount ing  frame i17,7). 
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01 General equlpmentr PKS 12 P a t l n  d i r e c t i o n a l  cont ro1 

A. General 

The P a t i n  d i r e c t i o n a l  cont ro l  1s used t o  rnainta in a  
requ i red  f l l g h t  course by supplying automatic steer-  
l n  g  Inputs  t o  the  rudder. This f a c i  l i t a t e s  both 
f l y l n g  I n  bad weather condl t lons and pene t ra t i on  of 
cont lnuous c loud  cover. 

The s o  I e c o n t r o l  devlce provided f o r  the p i l o t  i s  
the  t u r n  s w l t c h  (V601 mounted on the  con t ro l  column. 
The s w l t c h  comprlses both a  b lpo la r  tumbler sw i t ch  
t o  engage and disengage the automatic p i l o t  system, 
and a  f l v e  p o s l t l o n  ra te-o f - tu rn  sw l t ch  which C om-
p r  l s e s  a  c e n t r e  t n u l l g  pos i t l on  and two t u r n  r a t e  
p o s l t l o n s  each t o  r i g h t  and l e f t .  These tu rn  r a t  e  
p o s l t l o n s  pe rm l t  the  i n i t l a t l o n  o f  a  t u r n  a t  e i t h e r  
of  t W o predetermlned tu rn  lng ra tes ,  1°/sec or 

/sec. 

The e leva to r  and a l  lerons are operated i n  the norma1 
manner. 

6. Method of operation 

Operatlon o f  t he  t u r n  swi tch (V601 engages the 
course motor iK l21  whlch 1s connected t o  the base of 
t h e  repeater  compass (V461 by a f l e x l b l e  cab le ,  
torque conver ter  and sp ind le  shaf t .  The course motor 

R l g w  l n a t r u n t  conrol* Fuwimp. LCocLpn) 

K 1  System c I r c u I 1  breeker K I 2  C ~ r a t  -Iff 
V 1  Junction bor K 14 - In9 rcgulator 
v 2  I ~ t g a t l v t  d is l r ibulor  K 46 Reotaltr C-OU 

i m l n  I n a t r r r r n t  pent i  l 
v 60 Turn a l t c h  I c m t r o l  s t i c k l  
V 353 T r a n l f m r  

i s  a c t i v a t e d  when the  t u r n  swi tch  1s operated, t o  
t u  r n t h e  a i r c r a f t  comDass course onto a  des l red  
d i r e c t l o n  which 1s lnd lca ted by a  reference s t r l p e .  
A f t e r  t he  p i l o t  moves the t u r n  swi tch t o  contact  1 
or 2, t he  C o  u  r s e  motor wi l l change t  h  e  c q a s s  
course a t  a t u r n i n g  r a t e  of  e i t h e r  lo /sec  or  P / s e c .  

When the  s t e e r i n g  mechanism i s  dlsengaged, the 
r o t a t l o n  speed of the  compass course i n d i c a t o r  
i th rough a  weakenlng of the  magnetic f i e l d  W l t  h  i n 
t h  e  course mo to r l  1s increased t o  60/sec. By 
manually t u r n i n g  the a i r c r a f t  onto t he  des l red  
heading before  engaging the a u  t orna t i C p i l o t ,  the 
a l r c r a f t  c a n  be brought t o  t h e  desired course i n  a  
sho r te r  t  lme. 

In s  t a l l e d  i n  the s t e e r l n g  r e l a y  i s  a  moving co i  l 
un i t ,  w i t h  f i v e  e l e c t r i c a l l y  separated c o i l s ,  which 
passes through the  f i e l d  of a  permanent magnet. The 
var lous  d i r e c t l o n  sensors c reate  e l e c t r l c a l  cu r ren ts  
of s p e c f f l c  s t reng ths  and d i r e c t l o n s  which ac t  on 
glven c o l l s ;  t h e  s t reng th  and d l r e c t i o n  of  t h e s e  
c u r r e n t s  o re  t ransmi t t ed  t o  the s tee r l ng  u n i t  IK81. 

I n  the  s t e e r l n g  u n l t  i K 8 1  ore contained the  s tee r l ng  

F u u l i p c  (ùulkhead 6 8 1  ~ iae1.p .  10ulkiir.d e 1 2 1  

K 2  J u n c t l m  bar K 6 P o a l t i m  Intcgratlon unl t  
K 4  L w m m c t  un l  t  L  5 M a t r r  covmsl  
K 8 S t t c r l n g  u n l t  V 43 Ntg811vt d i s l r l b u l f f  
K 1 0  Ltonard l r s n s l m r  

1.1 I 

K 16 Ruddrr ar I r e  
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General equipmenti  PKS 12 P a t i n  d i r e c t l o n a l  con t ro1  02 

snd m i x i n g  u n i t s  f o r  the  systemt 

1 1  The damplng c l r c u i t ;  
21  The s t e e r i n g  r e l a y ;  and, 
3 )  The o s c i l  l a t l n g  t ransformer.  

-he d a m p  i n g c i r c u i t  i s  f i t t e d  W i t h a matching 
: i r c u i  t i n  w h i c h  t h e  vo l t age  generated by a 
elvergence f rom h o r i z o n t a l  f l i g h t  i s  matched by an 
equa1 and oppos i te  vo l t age  generated by the c i r c u l t .  

- h e o s c i  l i a t i  ng t r ans f  ormer has an AC f requency of  
50Hz--input t o  one o f  the  c o i l s  i n  b o t h  the  p o s i t i o n  
i n t e g r a t  i o n  u n i t  and the s t e e r i n g  u n i t ,  so t h a t  
S I  i g h t  v i b r a t i o n s  w i I I  n o t ,  through s l i ppage  o r  
;mming, cause seizure.  

7 h e damplng r e g u i a t o r  LK14) i nc l udes  an a i r i n t a k e  
:ipe i n  which t h e  movement o f  the s h a f t  operates an 
e l e c  t r i C a l transmiss ion I i n e  which r e l a t e s  t h e 
r e f l e c t i o n  of the rudder  t o  t he  a i r c r a f t  speed. Thus 
at g r e a t e r  speeds t h e  r e q u i r e d  rudder  d e f l e c t i o n  i s  
iess than a t  lower speeds. 

rs o n l y  an average course i s  ma i n t a i n e d  by the 
s t e e r i n g  u n  i t ,  sma l l  d e v i a t i o n s  from t h e  r e q u i r e d  
rourse cause on l y  very  weak c u r r e n t s  which w i I 1  n o t  
-esu l t  i n  ope ra t i on  o f  the s t e e r i n g  u n i t .  

-he I e o n a r d t r ans f  ormer (K10) i s  an DGDC trans-
i o r m e r ,  and i s  e x c i t e d  by the  s t e e r i n g  c o n  t r o  I 
tu r r en t  produced by the  s t e e r i n g  r e l ay .  The cu r ren t  
is then passed t o  the  a r m a  t u r e  o f  the DC motor i n  
:he r udde r  d r i v e  ( K 1 6 ) .  

The rudder  d r  i v e  a l s o  con ta i ns  a n  e l e c t r i c a  I 
zoupling, operateci f rom the  automat ic  p i l o t  engaging 
sd i t ch  iV601, w h  i c h  connects the gear d r i v e  t o  t he  
-udder a C t u a t i n g lever .  When the  rudder  d r i v e  i s  
zisengaged, honever, the  rudder  i s  re leased.  

Q i t h i n  t he  i m p e d a n c e  cas ing  (K4) i s  loca ted  an 
ed jus tab le  r e s i s t o r  t o  con t ro1  the adjustment r a t e 
=i t h e a c t u a t i n g  s p i n d l e  on the course motor iK12I. 
i d d i t i o n a l l y ,  t w o  r e l a y s  a re  provided, which w h e n  
the automat i c  p i  l o t  i s  uncoup led (disengaged l, cause 
e weakening i n  t h e  f i e l d  of  the course motor (KlZI ,  
:hus p e  r m  i t t i n g a h i ghe r  adjustment r a t e  o f  t he  
ec  t u  a t i n g sp i nd l e  and thereby t he  compass course 
I r id icator .  v 
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Focke-Wulf 
Aviation Technical d e s c r i p t i o n  No. 284 

Corporation 
Bremen Fw 190 A-8 F igh te r  ~ a g e :  1 

Data s h e e t  

Mission type:  	 Single-seat  f i g h t e r  (Fighter-bomber) 

Construction:  	 S ing le  engine, low wing, c a n t i l e v e r  const  ruc t ion  with 
e l e c t r i c a l l y  r e t r a c t a b l e  underca r r i age .  

S t r u c t u r a l  s t r eng th :  	 Por Fw 1 9 0 ~ - 8 / ~ 2on f i g h t e r  o p e r a t i o n s ,  a t  G = 4450 kg 
(9812.2 l b ) ,  s a f e  G1 f a c t o r  n  = 6,O

A 
On fighter-bomber o p e r a t i o n s ,  a t  G = 4775 kg 
(10,528.9 l b ) ,  nA = 5 ,5  

Powerplant : 	 BMW 801 D (P 600),  from about J u l y  1944 BMW 801 TU 

Dimensions: 	 Wing a r e a  F = 1 8 , 3  sq m (197 s q  f t )  
S ~ a n  b = 10,5  m (34' 5.4") 

Aspect r a t i o  b2/F = 6,O 

Length L = 8,95 m (29 '  4.4") 

Max. h e i  ght H = 3,15 m ( l o 1  4.0") 

Main wheels 700 @ x 1 7 5  W 


T a i l  wheel 350 @ x 135  mm o r  

380 @ x  150 rnm 

Noxmal f l y i n g  weight : Figh te r  opera t ions  G = 4400 - 4450 kg 
(9702 - 9812.2 l b )  

Fighter-borber opera t ions  G = 4775 kg (10,528.9 l b )  

Airf rame weight : 	 1225 kg (2701.1 l b ) ,  composed o f  55,8% Dural; 
36,6% S t e e l ;  4,3% Rubber and p l a s t i c ;  3,3% Wood 

Amament : Fw 190 A-8: 	 2 MG 131 i n  f u s e l a g e  wi th  475 rpg 
2 MG 1 5 1  i n  wing-mots with 250 rpg 
2 MG 1 5 1  i n  o u t e r  wings wi th  140 rpg 

Fw 190 A-8 /~2 :  	 2 MK 108 wi th  55 rpg rep lace  t h e  
outboard MG 151s  

Fw 190 ~ - 8 / ~ 3 :  2 MK 1 0 3  wi th  35 rpg (beneath t h e  
wings) r ep lace  t h e  outboard MG 151s 

Armour: 	 Engine annour BMW 801 D ( F  600) 
Thickness 6,5/5,5 mm; Weight 78,O kg (171.9 l b )  

Engine annour BMJ 801 TU 

Thickness 10,0/6,0 m; Weight 106,0 kg (233.7 l b )  


Cockpit a m o u r  	 60,O kg (132.3 l b )  


u r  weight 136  o r  166 kg (299.8 o r  366.0 l b l  

File 	 Irsued by
27.11.44 ~ t a / ~ u .  Nr. 	 l I 
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Equipment : 

Riel  load: 

Fu C 16 ZY; Fu G 25a; Revi 16b 

Nomai: 525 1 (115.5 gal) 
Additional fuselage tank: 115 1 (25.3  gai) 
Dmp tank: 300 1 (66.2  gal) 
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Corporation 

Brrmrn Fw 190 A-8 F igh te r  

Paga: 3 

Des im modifications 

The Fk 190 A-8 i s  t h e  l a t e s t  pmduct ion  version o f  t h e  Fk 190 s e r i e s  and 
inc ludes  a number of  changes h annament, navigat ion equipment, range 
c a p a b i l i t i e s ,  e tc .  designed t o  meet t h e  demands o f  moden a i r  warfare. 
These modif icat ions  include:  

F ' u se l a~e  a u x i l i a w  tank: Based on t h e  requirement t o  inc rease  a i r c r a f t  
range without degrading i t s  aemdynamic eff ic iency,  pmv i s ion  has been 
made f o r  t h e  mounthg of  a p m t e c t e d  f u e l  tank wi thin  t h e  r e a r  fuselage. 
Af t e r  August - September 194.4 al1 A-8 a i r c r a f t  w i l l  be del ivered with t h e  
a u x i l i a r y  tank f i t t e d .  If required,  ins tead  of t h e  115 L t r  (25.3 &) 
f u e l  tank,  an unpmtec ted  Hethanol-water (MW 50) t ank  o f  e i t h e r  115 L t r  
(25.3 g a l )  o r  140 L t r  (30.8 g a l )  capacity,  o r  a GM 1tank of  85 L t r  
(18.7 g a l )  capaci ty ,  can be i n s t a l l e d .  A t  t h e  present  time, however, it 
i s  planned t h a t  t h e  s tandard  A-8 w i l l  be produced only  with t h e  aux i l i a ry  
f u e l  tank. 

Radio compartment: F i t t i n g  of  t h e  aux i l i a ry  f u e l  tank has required t h e  
r e loca t i on  o f  t h e  Fu G 1 6  radio  i n s t a l l a t i o n  fmm Bulkhead 8 t o  t h e  a rea  
behind t h e  p i l o t l s  sea t .  An access door b u i l t  i n t o  t h e  fuselage r i g h t  
s i d e  pmvides  easy access  t o  t h e  compartment. 

i31 G 1 6  ZT: Fu G 16  ZY radio  equipment w i l l  be i n s t a l l e d  i n  place of t h e  
e a r l i e r  Fu G 1 6  2. This s e t  i s  l i k e  t h e  Fu G 1 6  2, but has, i n  addi t ion,  
t h e  E-type range measuring c i r c u i t r y .  I n  t h e  in ter im,  i31 G 16  ZE i s  being 
f i t t e d ;  it i s  equivalent  t o  t h e  Fu G 1 6  ZY except f o r  i t s  lack of  homing 
capab i l i ty .  

Forward placement of  ETC 501: F i t t i n g  of  t h e  add i t i ona l  fuselage tank has 
neces s i t a t ed  s h i f t i n g  t h e  ETC 501 ( ~ a r tno. 8-190.861) forward about 
X)O mm (7.9 i n ) .  S t a r t i n g  wi th  t h e  F'w 190 A-8 s e r i e s ,  only  t h e  forward 
mounted ETC 501 (Par t  no. 8-190.8861) i s  t o  be i n s t a l l e d .  This w i l l  be 
replaced,  a t  a  l a t e r  da te ,  by t h e  aemdynamically and func t iona l ly  
supe r io r  ETC 504. 

Ve r t i c a l  speed i nd i ca to r :  To improve f l i g h t  monitoring, a Ver t i ca l  Speed 
I n d i c a t o r  w i l l  be b u i l t  i n t o  t h e  cen t re  of  t h e  main instrument panel. 

Camera i n s t a l l a t i o n :  S t a r t i n g  i n  June 1944, pmv i s ion  w i l l  be made f o r  
t h e  i n s t a l l a t i o n  of  a BSK 1 6  gun camera (Par t  no. 8-190.8061). The gun 
camera provides confirmation o f  gunnery resu l t s .  

Powerplant: Commencing i n  J u ì y  194.4, t h e  B H  801 D2 ( F  600) w i l l  be 
replaced by t h e  BW 801 TU. This engine is an i n t e m e d i a t e  s t e p  between 
t h e  BM 801 D2 (F  600) and t h e  l a t e r ,  more powerful, BMW 801 TS o r  TH. 
Due t o  delays  encountered i n  readying t h e  BMW 801 F f o r  service ,  t h e  

7 
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Focb-Wulf 

Avlation Technical  d e s c r i p t i o n  No. 284 


Corporation 

Brrmrn Fw 190 A-8 F igh te r  

Paga: 4 


BMW 801 D w i l l ,  a s  a temporary measure, be f i t t e d  wi th  c e r t a i n  d r i v e  
components o f  t h e  BMW 801 TS/TH; i n  addi t ion ,  it w i l l  a l s o  receive t h e  
h e a v i e r  1 0  4 6  mm amoured  nose r ings.  The BMW 801 TU w i l l  be de l ive red  
a s  a complete replacement u n i t ;  it i s  f u l l y  in terchangeable  with t h e  BMW 
801 D2 ( F  600). With t h e  TS/TH engine i n s t a l l e d ,  t h e  P'w 190 A-8 i s  re-
des ignated Fw 190 A-9. 

Increased emergency power: Consiencing i n  Ju ly  19&, a l 1  Fw 190 A-8 a i r c r a f t  
w i ì ì  be f i t t e d  wi th  t h e  ' emergency power u n i t a .  By o v e r r i d i n g  t h e  s u p e p  
charger  boost  r e g u l a t o r ,  t h i s  systam increases  t h e  boost  pressure ,  on take- 
o f f  and emergency power, a t  t h e  low supercharger s e t t i n g ,  fmm 1,42 a t a  t o  
1,58 a t a ;  and a t  t h e  high supercharger  s e t t i n g ,  fmm 1,42 a t a  t o  1 ,65  a t a .  
The r e s u l t i n g  i n c r e a s e  i n  maxhum hor izon ta l  speed i s  about 22 km/h 
(13.6 mph) a t  t h e  low s e t t i n g ,  and about 25 km/h (15.5 mph) a t  t h e  high 
s e t t i n g .  Due t o  t h e  danger o f  engine overheating,  t h i s  system must not  be 
used f o r  more than 1 0  minutes a t  a time. 

GMl i n s t a l l a t i o n :  The f i t t i n g  o f  a GMl u n i t  i n  p l a c e  o f  t h e  add i t iona l  
fuse lage  f u e l  tank i s  b a s i c a l l y  f e a s i b l e ;  but ,  i n  t h e  Fw 190 A-8 s e r i e s  i s  
not n o m a l l y  done. It can be used a t  a l t i t u d e s  above 8 km (26,250 f t )  and 
gives  a speed i n c r e a s e  o f  about 58 km/h (36.0 mph) a t  climb and combat 
po7crer. 

Armament: The n o m a l  amarr.ent o f  t h e  Fw 190 A-8 c o n s i s t s  o f :  

2 1,;G 131 i n  t h e  upper cowling with 475 rpg 
2 KG 151 i n  t h e  wing-roots with 250 rpg 
2 l<G 151  i n  t h e  o u t e r  wings with 140 rpg 

This annament has been s tandard  comencing with t h e  Fw 190 A-7. Attachment 
p o i n t s  far a WGR 21 weapons u n i t  beneath each o u t e r  wing pane1 a r e  pm- 
vided on t h e  A-8. 

An amament modif ica t ion c u r r e n t l y  i n  pmduct ion i s  t h e :  

Fw 190 A-8/R2 wi th  MK 108s i n  t h e  o u t e r  wing panels  

wi th  55 rpg ( r e p l a c i n g  t h e  outboard KG 151s )  

Another armament modi f i ca t ion  c u r r e n t l y  i n  p r e p a r a t i o n  i s  the:  

Fw 190 ~ - 8 / ~ 3  wi th  2 MK 103s beneath t h e  o u t e r  winn panels  

w i t h  35 rpg ( r e p l a c i n g  t h e  outboard MG 151s)  

Fw 190 A-8/Rll Bad weather f i n h t e r :  A por t ion  of t h e  A-8 pmduct ion s e r i e s  
w i l l ,  commencing i n  September 1944, be o u t f i t t e d  a s  bad weather f i g h t e r s  
and wil l  be  a l l o c a t e d  t h e  des igna t ion  Fw 190 A-8/Rll. Addit ional  equipment 
w i l l  comprise: 

n ,  , 
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Corporation 
Bromon F'w 190 A-8 F igh te r  Pago: 5 

1 . )  	PKS Course s t e e r i n g  un i t ,  with rudder d r i v e  i n s t a l l e d  i n  t h e  r e a r  
fuselage. 

2.) 	 Window heating: The f ron t  and l e f t  windscreen panels w i l l  be 
e l e c t  r i c a l l y  heated. 

3. ) 	Fu G 125 radio range approach system. 

Due t o  t h e  reamard  s h i f t  of t h e  Centre of g r av i t y  caused by t h e  weight of  
t h e  s t e e r i n g  unit,  a l1  Fu 190 A - ~ / F U  a i r c r a f t  w i l l  be equipped with  t h e  
heav ie r  BMW 801 TU engine. 

The following modifications are ,  at t h i s  time, i n  t h e  planning s tage :  

Fw 1 O A-8 R with increased cockpit a m o u r  f o r  use  by t h e  S t u m s t a f f e l n  
Attack squadmns), with t h e  following amament: 2 MG 131 and 4 MG 151  a s  re-LZ 

p e r  t h e  standard Fw 190 A-8. 


Fw 190 A-8/R8 a l so  with increased amour ,  but with 2 MK 108s i n  t h e  o u t e r  

wings as p e r  t h e  Fw 190 A-8/~2.  
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Carporotion 

Brrmrn hI 190 A-8 Fighter ~ a g r :  6g9 

The hI 190 A-8 possesses t h e  following armour var ia t ions:  

Fw 190 A-8 Fw 190 A-8 Pw 190 ~ - 8 / ~ 8  Sub-type w i t h  BMW 801 D2 wi th  BMW 801 TU ( ~ t t a c kf i g h t e r )  

d G d G d G 
-

0%) (mm) (Q) (mm) (kg) 

1. O i l  cooler  armour 685 34,7 1 0 , O  53,3 10,O 53,3 
2. O i l  tank armour 	 5,5 43,5 680 5284 680 5284 

3. Windscreen mounting u n i t  - - - - 15,o 16,O 

4. Hor izohtd  pane1 	 - - - - 4,o 9,o 
5. Windscreen 	 5080 14,6 %,o 14,6 %,o 14,6 

6. Windscreen s i d e  panels - - - - 30 ,o 880 

7. Triangular panels 	 - - - - 4,0 13,5 

8. Seat armour 	 8,o 18,2 890 18,2 8,o 18,2 

9. Back armour 	 5,o 5,9 5,o 5,9 5,o 5,9 

10. Panels on Bulkhead 5 5,o 7,9 5,o 7,9 590 7,9 

11. 	 Head annour 12,O 13,O 12,O 13,o a , o  a , o  
f m n t  - - - - a , o  =,o 

12. MK 108 ammunition 

13. protect ion 	
top & - - - - - 4,o 9,o
bottcm 

Totai  weight of  amour  	 137,8 165,3 2.4896 

313.8 i b  364- 5 	l b  548.6 i b  

For Attack f i g h t e r  sub-types of t h e  Fw 190 A-9, t h e  weight e f  armour i s  
f u r t h e r  increased. 

/ 
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Aviation Technical descr ipt ion Ne. 284 

Corporation 
Brrmrn Fw 190 A-8 F igh te r  

h g r :  8 
-

l W e i ~ h td i s t r i b u t i o n  l 
Fuselage 34592 kg 761.2 l b  

Undercarriage 25893 " 569.5 

Contml surfaces  120,8 266.4
11 


Fl igh t  cont r o l s  3293 " 71.2 
Wing assembly 47590 " 1047.4 
Powerplant 1661,3 3663.2 n11 


Standard equipment 248,l 547.1 ml1 


Permanenc accessor ies  2794 " 60.4 Il 


Addi t iond  accessor ies  319,3 " 704. l 

Pain t  2,O tu 4.4 " 

Fu 190 A-8 empty weight 348997 N 3490 kg 7694.8 7695.4 l b  

P i lo t ,  parachute, f ly ing  gear 1 0 0 , O  kg 220.5 l b  
Nomal f u e l  525 1 410,O " 904.0 
Auxiliary f u e l  tank 115 1 90,O n 198.4 n 
Lubricants 50,o 110,2 W 

Ammunition f o r  MC 131 (2x475 rpg) 7790 n 169.8 m 
Ammunition f o r  MC 151 (2x250 rpg) 1 1 0 , O  242.6 n 
Ammunition f o r  MC 151 (2x140 rpg) 64,O " 141.1 
Useful load 901,O kg 1986.6 l b  

Empty weight 3490,o kg 7695.4 l b  

1. Fk 190 A-8 f l y ing  weight 4391,O U.00 kg 9682.2 -9702.0 l bM 

==================================I:============= 

Removal o f  2 MC 151s and ammunition -176,5 kg -389.2 l b  

2 MK 108 with 55 rpg 240,O 529.2 " I 


I 
- P- P 

2. F'w f ly ing  weight Wc54,5 - 4450 kg 9822.2 -9812.2 l b190 ~ - 8 / ~ 2  
I=----== ======================================== 

I Removd of 2 MK 108s 

2 MK 103 w i t h  35 rpg 


3. Fk 190 ~ - 8 / ~ 3  weight 4674,5 -. 4675 kg 10307.3 - 10308.4flying l b  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  


Removal of 2 KK 103s -4%o kg -1014.3 l b  

ETC 501 c a r r i e r  (8861) 60,7 " 133.8 
 W 

SC 500 bomb %o,o " 1102.5 

4. Fightercbomber f l y ing  weight 4775,2 4775 kg 10529.3 10528.9 l b  
================================================ 

I n s t a l l a t i o n  o f  t h e  BMW 801 TU engine increases  t h e  a i r c r a f t  weight by 
about 35 kg (77.2 lb ) .  I I
n 



Fockr-Wulf FW 190A-8 
Ariation Range 8 Endurance Calculations Fighter

Corporotion 
Bremrn Paqr: 9 

Takeoff weight: 4365 kg (9625 Ib) 

Disposable lood: -- TOP "ECgET
k# 

Fuel load: 640 Ltr (141 Ga1) 

statu$: Furdage Whtv-rootr Ovtrr wlngr 
Armoment 2x PIG 131 2x MG 151 2x MG 151 

each 475 r d s .  each 250 r d s .  each l40 r d s .  
Corrier 

Ofsposoble lood 

FU^ l00d 500 kg (1102 l b )  


Superchorger Fuel Avemge night Flight 

Altitude Engine speed pressure consumption speed enduronce distonce 


km ( f t )  1 rpm ato (Psi) kg/h (/b/h),, km/h (rnph~) h &m ( m i i e ~ ) ~  

2300 1,20 17,o 360 795 515 320 1,20 615 382
093 

2100 1,10 15,6 225 496 465 289 1991 885 55098 4 
2000 1,05 1499 205 452 440 273 2,10 920 572 
330 1,20 l7,o 370 816 550 342 1,28 635 394 .2,o 

6562 2100 1 , l o  15,6 240 529 505 314 1,82 890 554 
2000 1905 1499 215 474 480 298 2,ol 945 587 

3,o 2300 1,20 1790 350 772 540 335 1,30 665 W 3 .  
2100 1 , lo  15,6 240 529 505 314 1,82 885 55098 43 
2000 1905 14,9 215 474 490 P 4  2,ol 9 55 59 4 
2300 1,20 17,o 360 79 5 575 357 1,32 695 431

5,o 
2100 1, lo  15,6 240 529 535 332- 1,84 925 5751 6 b5 
2000 1 ,05  14,9 215 474 510 317 2,02 985 612 
2300 1.20 17.0 325 71 6 580 360 l , @  775 4817,o 2100 1 , lo  15,6 220 485 5 3  329 1,98 990 616

22967 
2000 l , o 5  14,9 195 4 3  495 3 8  2,18 1035 644 

Notes: 
I )  Consumption from BMW specifications + 12.5% r e s e m  

2) Averaqe speed = arithmetic werage of outbound and inbound Iegr 
3) Endurance includes climb and descent times 
4) Range calculated without deductions for tactical requireflentr! Indudes climb and descent distancrr 

[kductions have been mode for warmup. taxi. takeoff. climb, descent, overshaot and reservrs 

I 
 Date Compiled by -t-,-i

23.12.43 

L 
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Focke-Wulf FU 190A-8 
Aviation 

Corporation Range 8 End~rance CU/CU~U~;O~S Fighter 
Brrmrn Pago: 109 


Takeoff weight: 4480 kg (9866Ib) 

Disposable load: WR 21 TQP SECRET 

Fuel load: 640 Ltf (141Gu~)  


stotus: Fureloge Wing-roofs Outer wlngs 
Armament 2x MG 131 2x MG 151 2x YR 21 

each 475 rds.  each 250 rds.  
Carrier 
Dlsposable load WR 21 
Fuel load 500 kg (1102 lb) 

Notes: 

I )  Consumption from BMW specifications + 12.5% reserw 


2) Avcroge speed = arithmetic average of outbound and hbound Iegs 

3) Endurance includes climb and descent t h s  

- 4) Ronge colculated without deductions for toctical requirements! Inciudcs climb ond descent distonces 

hductions hove been mode for warmup, toxi, takeoff, climb, descent, overshoot and reserves 

I Date Compilrd by 
_r 23.12. 43 
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Focke-Wulf FW BOA-8 

Aviation 
Corporotion Runge 8Endurunce Colculutions Fighter 

Brernen Pago: 11 

~okeoff~ e i g h t :  4683 kg (10326Ibl TOP SECRET 
Disposable lood: 300 Ltr (66.2 Gai) drop tank 
Fuel lood: 940 Lfr (207 Gai) 

/ 
e 


Stotus: Farokgo Wbrg-rootr Ovhr wfngr 

Armoment 2x HG 131 2x MG 151 2x XG I~ ;L  
each 475 rds. each 2% rds. each 140 rds. 

Corrier ETC 501 
Disposoble lood 300 1 (66,2 g a l )  dmp t ank  
Fuel lood 734 kg (1618 l b )  

Superchorger Fuel Avemge Fljght Ffight
Altitude Engme speed pressure consumption- speed endumnce distonce 

km Vt )  I rpm / o t a  (psi) / ~ g / h  / h l b / h ) «h u , 

o, 3 
2300 1 , 2 O  l'?,o 360 795 490 304 .1,85 915 569 

984 2100 1 , lo  15,6 225 496 440 273 2,95 1310 816 
2000 1905 1499 205 452 U 5  258 3924 1370 852 
2300 1 , ~  370 520 1,86 59017,o 816 323 9 %2,o 
2100 1 , io  i5 ,6  240 529 475 295 2979 1325 8256562 
2000 1,05 1499 a 5  474 455 282 3,10 1415 880 

390 
2300 1,20 17,o 350 772 515 320 1 8 8  990 616 
2100 1 , l o  i5 ,6  240 529 480 298 2,80 1325 8259843 
2000 1,05 14,9 215 474 460 286 3,lo 1420 884 
2 3 0  1,20 17,o 360 795 545 338 1,97 1025 637

5,o 
2100 l , l o  15,6 240 529 1 505 314 2,79 1375 8561640 5 
2000 1,05 1499 215 474 485 31 3910 1470 915 

Notes; 

I )  Consumption from BMW specificotions + 12.5% reserve 


21 Averoge speed = orithmetic average of outbound and inbound Iegs 

3) Endumnce includcs dimb ond descent tirnes 
41 Ronge colculoted without deductions for tacticol requirrmentr! hchtdcs climb ond descent distancer 

Deductions have been mode lo; wormup, taxi, tokeoff, climb, descent, overshooi ond reserves 

I Date 
23.12443 
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Fockr-Wulf FW 190A-8 

Aviation 
Corporotion -Range 8 Endurance Calculations 	 F- B 

Brrmen 	 Paga: 1 2  

Tokeoff weight: 4923 kg (10855 Ib) 

Disposoble load: SC 500  TOP SECWET 

Fuel load: 640 Ltr (141Gal) 


stotus: 
Armornent 

Fasebge 
2x I4G 131 

Wing-roots 
2x ETG 151 

Ovter wlngs 
2x 1:G 151 

each 475 r d s .  each 250 r d s .  each l40 r d s .  
Corrier ETC 501 
D / s ~ o s o ~ ~lood SC 500 
Fuel iood 500 kg ( l102  1 b )  

Superclwrger Fuel hemge Fiight Flqh t 
Altihide Engine speed pressure consumption speed enduronce distonce 

km ( f t )  rPm ato (Ps~)  kg/h flb/h],, km/h (mphJ, h ,, km piies)* 

o, 3 
I 	 2 3 0  1520 1790 360 795 485 301 .l,20 575 357 

2100 i , l o  1 5 , 6 2 2 5  496 430 267 1,91 825 513984 
2000 i , 0 5  i4 ,9205  452 410 255 2,10 860 535 
2 3 0  1,20 17,o 370 816 515 320 1,a 590 366

2,o 
6 562 	 2100 1 , lo  15,6 240 529 470 292 1,79 815 506 

2000 1905 14,9 215 474 450 280 2,oo 870 546 
2 3 0  1920 1790 350 772 510 317 1,28 610 3793 ,o 
23-00 i , i o  15 ,6240 529 470 292 1,78 805 5009843 
2000 1905 14 ,9215 474 455 282 l ,96 860 535 
2300 l,& 17,0360 795 540 335 1,29 630 3915,o 

1640 5 	 2100 1.10 15,6 240 529 500 31 1,77 8% 516 
2000 1,05 1499 215 474 475 295 1,94 875 544 

-
Notes: 

I )  Consumption from BMW specificotions + 12.5% reserve 

2)  Awerage speed = arithmetic overage of outbound and inbound Iegs 
3) Endumnce includes climb ond descent twnes 
4) Ronqe colculoted without deductions for tocticol requirements! Inckides climb ond descent distance.8 

Deductions twve been mode for warmup, taxi, takeoff, cltmb, descent, overshoot ond reserves 
t 


Date 
23-12-43I 	 I 
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Focke-Wulf Aviotion 
Corporotion 

Dept: Aviotion Engineering 

Curve Aircraft Flying 
weight Engine 

Power 
setting 

4 3 0 0  kg 
9481  Ib 

BMW 801D Toke-off ond 
emergency power 

Climb ond 

2 7 0 0  1,42 0t0 
2 0 . 2 ~ ~ ;Amwm8nc 

2 4 0 0  1,32 oto Ammuiutmn 

Furelage 
2 1 M t U t  
21475 rdr 

Wtng-roois 
21uGU1 
2 i250rdr  

Outcr riq 

2 i M G U i  
2 1  140 rdi 

combot power 18.7psi F W I : . ~~r ( l a 5  W)t GMI srrtem 

Maximum 2300 [,20 W*' ETC 501 
Undercarloge: WeeI doorr filfed 

endurance a u k e  0 psi ,T:, M,,1 1 I 





-
Focke-Wulf hiiatim 

Corpomtton Flight performance FW 190~-8/R2
Dept: Aviotion Engineering 

Curve Aircroft Flying Power 
hb. type weight Eng"e selling e Stolus 

F w  190 4300 kg 8MW 8OID Toke-off ond 2700 1,42oto Fuielaqe Winq-raors Ouier wings 

9481 ~b emergency power 20.2psi Armoment Z X M G I J I  1 z xMG 151 2 I MK 108 

2 Climb ond 2400 !,32 Ammunition 2 x 4 7 5  rds 1 ZxZ5Ord i  2 r 5 5  rds 

combot power 18.7psi ~ t r  U5 .3  ad in rear fure~opr ~u.1: 5 2 ~  ( e . 5  coi) + 11s ~ r r  -ETC 501 
3 Moximum 2300 Oto Undsrcorrlap.: m>.., door. f i f t rd  


IZO ,T: FuC f 6 2 Y  


External wr face i :  Fllled + 




