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THE I1X jill" OF TYE A. 3. FLYGIMDUSTRI.* 

An. Armored Pursu i t  h!onopl me. 

The A. B. Flygindilstri  i n  ~ a l r n 6 - ~ i m h ~ x n    wede en) , which 

b u i l d s  mi l i taxy   airplane^ according t o  Junkers p a t e n t s ,  has 

brought out thc  two-seat I1K 4_7" as t h e i r  l a t e s t  model. This 

type rep resen t s  considerable progress  i n  t h e  f i e l d  of mi l i t a ry -  

a i r p l m e  cons t ruc t ion  nct  only because of i t s  exce l l en t ,  h i th-  

e r t o  hardly equaled f l i g h t  performances, but a l s o  because of 

i t s  novel so lu t ion  of c e r t a i n  problems.** 

After it was recognized t h a t  the  f l i g h t  performances of 

heavy t'wo-seaters no longer  s a t i s f a c t o r y ,  the  pursu i t  

single-seat e r  was developed from the  normal tno-sea,t general- 

purpose alrplaxe.  The u t i l i t y '  of the  p u r s u i t  s ingle-sea ter ,  

however, i s  very  l imi ted .  I n  order t o  yerform t h e  t a sk  of the 

p u r s u i t  a i rp lane  s a t i s f a c t o r i l y ,  it the re fo re  becaxe necessary 

t o  r e t u r n  t o  the  l i g h t  two-seater.. 

It seems t o  be very d i f f i c u l t  f o r  a i rp lane  cons t ruc tors ,  

i n  designing a pursu i t  two-seater, t o  f r e e  ,themselves from the 

ordinary type of two-seat and r iu l t i sea t  a i r p l m e s .  Nearly al- 

ways a so-called p u r s u i t .  two-seater h a s .  a =prier's cockpit  with 

*From Luftwacht, Mzy, 1929, pp. 224-229. 
**See a l so  I1Dcr Jagdz7,veisit zer"   he Pursu i t  TWO-seater) , Luft- 

wacht, &fay, 1929, pp. 211-215. 
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an ordinary machine-gun r i n g  mount behind the  p i l o t .  The fuse- 

l a g e  i s  usual ly  very high and broad and, with the  m i l i t a r y  

equipment =-id p ro jec t ing  upper p ~ x t  of t h e  gunnerr s body, o f f e r s  

so much head r e s i s t m c e  (drag) tLat  i t  can never match the  per- 

formances of the  pursu i t  s ingle-seater .  At t h e  speeds d.re& 

a t t a i n e d  by s ing le - sea te r s  t h e  gunner cmnot  s tand i n  h i s  cock- 

p i t  during cny change i n  t h e  d i r e c t i o n  of f l i g h t  a d  rmst there-  

f o r e  cease f i r i n g .  These b r i e f  observat ions i n d i c ~ ~ t e  t h e  most 

e s s e n t i a l  requirements t o  be met by t h e  designer of a s a t i s f a c -  

t o r y  pu.rsuit two-seater. 

The speed of a pursu i t  txo-seater a t  an a l t i t u d e  of 5000 m 

(16,.404 f t . )  must not be much l e s s  than t h a t  of a s ingle-seater  

(even at the  cos t  of r a t e  of c l i~i lb ,  i f  necessary) .  

The v i s i b i l i t y  and the  f a c i l i t y  of aiming should be the 

b e s t  poss ib le  f o r  both the  p i l o t  and h i s  companion gunner. This 

a p p l i e s  p a r t i c u l a r l y  t o  the  l a t t e r ,  who must be able  t o  watch 

t h e  air space Sehind the  a i rp lane  and t o  f i r e  i n  any pos i t ion ,  

even dur ing  g rea t  acce le r s t  ions  and i n  c u r v i l i n e a r  f l i g h t .  

The above requirements were met i n  the  design. of t h e  "K 47" 

i n  the  following manner. A l i g h t  air-cooled engine with super- 

charger was chosen, i n  order t o  a t t a i n  good speeds at high a l t i -  

tudes. ?doreover, the  des i red  g o d  was reached by e f ~ ~ v o r z b l e  

aerodynamic design of the  c e l l ,  spindle-shaped fusel-age,  stre,w- 

l i n e d  engine coivling .and landing  gear ,  and s p e c i d  d e s i g n  of the  
.. . 

gunneris  sea t .  
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Since the  I1K 4'7" i s  a lorn-wing monoplaie, the  forward v i s i -  

b i l i t y  f o r  f i r i n g  i s  gcod. This i s  s t i l l  fu r the r  improved by the 

compactness of t h e  r a d i a l  engine and by p u t t i n g  tile sea t  

a s  f a r  forward a s  posbible. . The gunner i s  given a c l e a r  f i r i n g  

f i e l d  rearmrarb by having two rudders and s l a t i n g  t h e  fuselage 

downward. Aiming i s  f a c i l i t a t e d  by a spec ia l  c radle  gun mount. 

( ~ i g u r e s  1, 2 ,  3, 4, 5, 6 and 7 ) .  

Corresponding t o  the usual  p r a c t i c e  of the A. B. Flygindus- 

t r i  according t o  t h e  Junkers Pa ten t s ,  t h e  z a t e r i a l  used i n  the  

llK 47" i s  c h i e f l y  dura lu i in  with shee t -s tee l  j o i n t  f i t t i n g s .  I t  

i s  e spec ia l ly  worthy of note t h a t  the  fuselage i s  covered 

smooth sheet rnetal ins tead  of the  corrugated metal coinmonly 

used on Junkers a i rp lanes  

Each half  of the  wing has a t rapezoida l  shape. The wing 

s t r u c t u r e  passes  through the fuselage a l i t t l e  below i t s  middle 

l i n e ,  the lower p a r t  of the  fuselage colzsisting, at t h i s  p o i n t ,  ' 

of two duiipable f u e l  tanks. The wing i s  divided i n t o  a middle 

sec t ion  aid two outer  sec t ions ,  the  former being f i rmly  secured 

t o  the  fuselage and the l a t t e r  t o  the Tormer. Each outer  sec- 

t i o n  i s  braced by a s t r u t  connected with the landing gear. 

The wing s t ruc ture .  i s  a stat ic 'a l ly  det  erminahe space f r ,me-  

work cons i s t i cg  of tubular  spa r s  ( s i x  r~iairr: spars  and two a u x i l i -  

ary spa r s )  ~ i , d ,  section-metal members, the  to r s iona l  s t r e s s e s  

being absbrjed by the  corrugated sheet-metal covering. In t h i s  

may a very high degree of safe:ty i s  atta, ined, amounting t o  a 
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s a f e t y  f ac to r  of 12 i n  s t r a i g h t a i ~ a y  hor izon ta l  f l i g h t  (case  A) 

with a f u l l  l oad  of 1695 kg (3685 lb .  ) ( ~ i g .  8 ) .  Even when the  

wing s t r u t s  a e  removed, t h e  s i a g  as  a czx t i l ebe r  has  a sa fe ty  

f a c t o r  of 4. Being covered witn sheet metal ,  i t s  t o r s i o n a l  

r i g i d i t y  cannot be ma te r i a l ly  weakened by i c j u r i e s  from projec- 

t i l e s .  

The fuselage has an oval  uniformly decreasing c ross  sec t ion ,  

which changes at t h e  r e a r  end t o  a.lnorizontjl.  kn i fe  edge. I ts  

framevrork c o n s i s t s  of three  sec t ions ,  t h e  removable engine mount, 

the  middle s e c t i o n  containing the  p i l o t ' s  and gnnert s cockpits ,  

and the  r e a r  sec t ion ,  the  t i p  of vhic'n can be recove6 f o r  in- 

spec-tiorr purposes. 

The f r o n t  sec t ion ,  back of the  engine m o i m t ,  c o i ~ s i s t s  of 

v e r t i c d .  p r o f i l e  mea'oers connected and bwmd together  by  longi-  

tud ina l  p r o f i l e  members the  smooth outer  covering of sheet 

metal ,  t he  l a t t e r  c o n s t i t u t i n g  the  p r i n c i p a l  element f o r  the 

t ransmiss ion  of t h e  th rus t .  The n iddle  sec t ion  of the  fuselage 

i s  made espec ia l ly  s t rong f o r  t h e  p ro tec t ion  of the  crew and 

c a r r i e s  a s t rong p ro tec t ing  block on top. This i s  illtended t o  

s h i e l d  the  crew i n  case of capsizing a,nd t o  f a c i l i t a t e  egress  

from t h e  a i rp lane .  

The con t ro l s  are operated by means of the cont ro l  s t i c k  

and rudder b a r  through pushrods, l e v e r s  and double cables.  -411 

the  con t ro l s  a re  ins ide  tile c e l l  and dl tke  connections u e  

e a s i l y  accessible .  The a i l e r o n s  a re  narrow and a re  balanced by 



end. f l a p s  a i ~ d  by the  rearward l o c a t i o n  of t h e i r  a x i s  of r o t a t i o n .  

The Ilorizont al erapenn3g-e c o n s i s t s  of a continuous st $ail- 

i z e r  :and e levator .  The former i s  a t t a c h e d . t o  the  fuselage at . .  

t h r e e  po in t s  i n  such manner t h a t  the  two r e a r  p o i n t s  ' a re  on the  

l a s t  fuselage f r m e  zad form t h e  ax i s  of rotat io:~. ,  while the  . 

forward point  serves  f o r  ad jus t ing  the  m g l e  of a t t a c k  of the 

s t a b i l i z e r .  The adjustment i s  nade by the  2 i l o t  by means of 

cables  con-nected with a hand wheel and by an automatic: spindle. 

The e leva to r  i s  balanced. 

The v e r t i c ~ l  empennage i s  ~ iade  double, one p a r t  being at-,  , 

tached t o  each end of the s t a b i l i z e r ,  which serves a s  a gird-er. 

Both rudders a r e  balanced. 

The landing gear cons i s t s  af s t e e l  and dura l  tubes,  nainely, 

two main s t r u t s  containing the  shock absorbers ,  a continuous 

axle  of ch~ome-nickel s t e e l  and two s t r u t s  i n  V form on each 

s i d e  connected a t  the  bottom by a chrome-nickel-steel tube. 

The ends of t h i s  tube serve a l s o  as  s-dpports fo r  the  wing s t r u t s .  

The o i l  shock absorbers a re  of the  Vickers type. Their e f f i c i -  

ency i s  so g rea t  t h a t  the a i rp lane  can t a x i  on rough ground, 

The s t r u t s  a re  at tached t o  the  wings by exchangeable ball-and- 

socket jo ip ts .  These a re  constructed i n  such a way as t o  spare 

t h e  j o i n t s  ai?d the  whole s t r u c t u r e  a s  much a s  poss ib le  i n  case 

of in ju ry  t o  the  landing gear. The t ransverse  bottom tube i s  

braced t o  the  fuse lags  by s t r ean l ined  s t r u t s .  
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The t a i l  sk id  i s  made of e lektron.  I t  i s  provided with 

Vickers o i l  shock absorbers ,  can tu rn  l a t e r a l l y  and i s  connected 

with t h e  rudder bar by cables .  The sk id  mount i s  access ib le  

through the  removable f u s e l ~ ~ g e  p a r t  a ~ d  can be e a s i l y  inspected. 

The a i rp lane  i s  equipped with an air-cooled sv-percharged 

B r i s t o l  " J u p i t e r  V 1 I l 1  with a  coapression r a t i o  of 5.3 2nd 420 

hp a t  3500 m (11,483 f t . ) .  The fo l lo~v ing  engines can a l so  be 

used: t h e  n J u p i t e r , f l  made under l i c e n s e  by the  Gnome-Rhone, 

Siemens or Tialter companies; t h e  450 hp P r a t t  and Whitney 

I1Wasptt; t he  525 hp P r a t t  and Whitney "Hornet1I; t h e  385-425 hp 

Armstrong-Siddeley "JaguarH; t h e  450 hp Lorraine; the  500 hp 

Salmson A.B. 18. I f  an engine without s u p e r c h a g e r  i s  used 

( i . e . ,  with maximum power a t  ground l e v e l )  t h e  I1K 47" can a l so  

be used as a low-alt i tude p u r s u i t  plane. 

The f u e l  system embraces two duinpable tanits, each of about 

170 l i t e r s  (45 ga l lons )  capaci ty ,  under the  middle sec t ion ,  a 

f u e l  p u p  driven by the  engine, a  hand pump, a ;~d  the  customary 

gauges. The lu 'br icat ing system includes,  behind the p i l o t i  s  

s e a t ,  2 t m k  of about 35 l i t e r s  (9.25 g a l . )  capac'ity, the  upper 

p a r t  of which serves  a s  a r a d i a t o r .  The engine i s  s t a r t e d  by 

compressed a i r .  The f i r e -p ro tec t ion  sygtem c o n s i s t s  of an 

asbestos-lined f i r e  w a l l  and a TK I1 idinimax f i r e  ext inguisher .  

The chief weapons of t h e  I1K 47" a s  of every pursu i t  air- 

p lane ,  a re  two f i x e d  machine guns of normal  c a l i b e r  f o r  the 

p i l o t .  These guns are  e n t i r e l y  ins ide  t h e  , fuselage,  so t h a t  
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they pro&uce no addi t iona l  drag. A l a r g e  t r a p  door renders  

them e a s i l y  access ib le ,  hovi-ever, f o r  c leanizg  or removal, The 

gun b e a ~ i n g s  r e s t  on s p e c i a l l y  re inforced  frames, i n  order t o  

reduce the sca+ te r ing  as much as poss ib le .  Since the  guns a re  

i n s t a l l e d  behind tke  f i r e  w a l l ,  there  i s  a l a r g e  space fo r  the 

amlmunition holders ,  so t h a t  as many as 1 O C O  c a r t r i d g e s  can be 

s tored .  The c a r t r i d g e  ho lde r s  (boxes or  magazines) a r e  easily '  

access ib le  from the  outs ide  and can be e ~ s i l y  exchanged. 

The equipment of the  g u m e r t s  cockpit  a l s o  d i f f e r s  g r e a t l y  

from what has h i t h e r t o  been customary on two-seaters. The ma- 

chine-gun mount developed during the  World \Tar w a s  so i n s t a l l e d  

I t h a t  t h e  guns had t o  be served standing. Even then d i f f i c u l t i e s  

arose as a r e s u l t  of the  wind pressure m d  of the  acce lera t ion .  

f o r c e s  i n  sharp curves, which have s ince been. so g r e a t l y  in- 

creased by the  g r e a t e r  speeds of recent  a i r p l m e s  t h a t  f i g h t i n g  

i s  p r a c t i c a l l y  impossible with the  old-fashioned r i n g  mount. A 

machine-gun mount, i n  order t o  meet present  condi t ions  satis- 

f a c t o r i l y ,  -rflust therefore  not only enable the gunner t o  serve 

h i s  weapons s i t t i n g ,  but a l s o  r e l i e v e  him from the  s t rong-acce l -  

e r a t i o n  forces .  A t  t he  same time the requirements f o r  a s a t i s -  

f a c t o r y  f i r i n g  f i e l d  and good v i s i b i l i t y  must Se met. 

The so lu t ion  of these problems was found f o r  the  "K 47" i n  

the  c radle  gun mount. This mount i s  constructed on the  p r inc i -  

p l e  of a balance beam, one end of which serves  as a sea t  f o r  t h e  

gunner and the  o ther  end as a  gun mount. The cradle  mount i s  
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suspended on the  s i d e  walls of t h e  fuse lage  so a s  t o  be ro ta ta -  

ble.. The p ivot  i s  so placed t h a t  the gunner has a s l i g h t  excess 

moment and can e f f e c t  the  desi'red v e r t i c a l  r o t a t i o n  by pressure  

with h i s  l e g s  against  a supporting device.  The amount of power 

r equ i red  f o r  t h i s  purpose i s  so adjus ted  t h a t  the  v e r t i c d  mo- 

t i o n  can be e a s i l y  produced i n  any a t t i t u d e  of t h e  a i r p l m e .  

The cradle  i s  provided with a locking device f o r  va r ious  posi-  

t i o n s ,  so t h a t .  t h e  gunner can mainta in  t h e  p o s i t i o n  correspond-, 

ing  t o  the  requirements of b a t t l e  or of r e s t  f o r  t h e  time being. 

This completely r e l i e v e s  the  p i l o t 1  s l e g s  and g ives  them a 

chance t o  r e s t .  

The gunner1 s seat  has  a back which extends high enough t o  

serve as a windshield (Fig. ,?). The back i s  shaped so  as  t o  

a f f o r d  room f o r  an I rv ing  b a ~ k - ~ a c k  parachute. The gunner i s  

secure ly  s t rapped t o  h i s  s e a t ,  i n o r c e r  t o  be safe  i n  a l l  f l i g h t  

positiorrs. 

The opposite end of t h e  c rad le  c a r r i e s  the  gun mount. I n  

order t o  make i t  easi'er f o r  the  gunner t o  jump with h i s  parachute,  

both gun and mount can be detached by means of a l e v e r  and thrown 

overboard. The ~LUI mom-% has a s l i d e  r a i l  on which, by means 

of a handle, the  g w  can be turned hor izonta l ly  18' i n  e i t h e r  

d i r e c t i o n  (Fig. 3 ) .  Thorough t e s t s  have shown t h a t  t h i s  hori-  

zonta l  sweep of a - t o t a l  of 36O, i n  combination with the  v e r t i c a l  

f i e l d  of the  weapon, s a t i s f a c t o r i l y  meets a l l  requirements. In  

the  v e r t i c a l  direct ion-  the  f i r i n g  f i e l d  i s  9 3 O ,  of which 90' i s  
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upward and 3' downward, due t o  the  downward slope of the  fuse- 

lage.  The wind pressure agains t  the  gun a t  i t s  highest  e levat ion  

i s  o f f s e t  by a balancing device. 

The cradle  aount not only renders  i t  poss ib le  t o  operate  

the  gun while s i t t i n g ,  but a l s o  r e l i e v e s  the  gunner from the 

a c c e l e r a t i o n  forces .  Since the  cradle  mount operates  on the 

p r i n c i p l e  of a balance beam, the  acce le ra t ion  fo rces  i n  sharp 

f l i g h t  curves ac t  on both l e v e r  arms simultaneously and thus  

o f f s e t  each other.  The gunner i s  the re fo re  able t o  d i r e c t  the  ' 

gun against  h i s  adversary at a l l  times. 

The modern machine-gun mount r e q u i r e s  an adequate f i r i n g  

f i e l d .  The space swept by the  v e r t i c a l  and hor izon ta l  motion- 

of the  gun! can be p e r f e c t l y  covered only i f  no p a r t  of the air- 

plane .encrcaches on t h i s  f i r i n g  f i e l d .  For t h i s  reasom the  cen- 

t ra l  rudder was replaced by two smaller rudders l o c a t e d  so far  

t o  e i t h e r  s ide  as t o  l i e  outs ide  the horizontal. f i r i n g  f i e l d  of 

36'. For f u r t h e r  increasing the  f i r i n g  f i e l d ,  t h e  fuselage 

was given a downward slope,  so  tha t  the  gun could cover a down- 

ward angle of 3' below the  hor izonta l .  

Thorough t e s t s  at a l l  f l i g h t  a t t i t u d e s  have shown t h a t  put-  

t i n g  the  seat  on t h e  cradle  mount with i t s  back t o  the  p i l o t ,  

causes no bodily discomfort. Elimination of the acoelera t io ls  

fo rces ,  combined with the f a c t  t h a t  the  gunner s i t s  a l l  the t ime, 

g ives  him freedom. of motion i n  all  p o s i t i o n s  and enables him t o  - 

t o  s e n e  the gurr continuously. 
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I n  order t o  enable t h e  gunner t o  accomplish h i s  t a sks ,  he 

must enjoy good condi t ions of v i s i b i l i t y .  This:problem i s  a l so  

solved by the  c rad le  mount, s ince  it automatical ly  enables  the 

gunner t o  observe t h e  air space behind t h e  a i rp lane .  In  comfort 

and convenience the  gunner e n j o y s  a c l e a r  view rearward, upward, 

toward e i t h e r  s i d e  and ,even dommard, due t o  the  slope of the  

fuselage.  

The a30ve desc r ip t ion  shoms t h a t  the  I 1 ' X  47" -. d i f f e r s  g r e a t l y  

from previous p u r s u i t  two-seaters. The performances of the 

I1K 4711, ivhich alrnost equal those of the  bes t  s ingle-seat  p u r s u i t  

a i r p l a n e s ,  toge ther  with the  c radle  mount and t he  double rudder,  

ena.ble the  p e r f e c t  performance of i t s  tasks .  

C h a r a c t e r i s t i c s  

With B r i s t o l  I f  Jupit  e r  V I I t t  

Length 8.55 m 28.05 f t .  

Height (wi th  t a i l  on: ground) 2.80 9.19 It  

II '11 l1 propped up)' 2.60 " 8.53 
C 

SP 12.40 I' 40.68 

Wing a r e a  
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Veight s ( to lerance  3$) 

Weight, e~npty 1050 kg 2315.0 lb.  

Crew, about 166 kg 366.0 lb .  

2 Irving lmzttchutes 1 4  

Breathing apparatus 15 If 33.0 

Communication 4 I! 8.8 11 

Mirror 1 2.2 !I 

Fuel ( 300 l i t e r s  = 
79 gzl. ) 225 IT 

O i l  (32 l i t e r s  = 
8.5 gal . )  30 If 

Armament, abou% 126 585 kg 277.8 . - " 1289.6 lb.  

Weight loaded 1635 3604.6 " 

Power If a t  S5GO m 3.64 kg/hp . 7.91 . lb./hp 
(11483 f t . )  

F i th  f u l l  load of 1635 kg (3604.6 lb .  ) 
. . 

Max. speed at 900 m aztd 1640 r.p.m. ' 242 km/h 
(2953 f t , )  (150.4 mi./hr.) 



Landing speed 

C l i m b  t o  1000  m 

11 1 2000 'I 

II 3000 " 
II 4 0 0 0 "  

11 5000 

n 6000 

II 7000 It - 
II 7 5 0 0 "  -- 

Cei l ing  ( w  = 0 ra/s, ex t ra9ola ted)  8400 m (27559 .- . f t . )  

Serv ice  c e i l i n g  ( w  = 0.5 m / s )  8100 " (26575 -. . ) 

Highest a l t i t u d e  flown ( w  = 1 m / s )  - 7900 (25919 i ) 

Fuel consumption at f u l l  t h r o t t l e :  

A t  3500 m (11483 f t . )  (uniform barometric pressure)  and 
V = 290 k ~ / h  (180,2 mi./hr,) about 98 kg/b (215.1 lb./hr.) 

. - . - 
A t  6000 m (19685 f t . )  and 

V = 270 k ~ / h  (167.8 .- mi./hr. ) about - 75 kg/h (165.3 lb./hr.) 

During t h e  t r ia l  f l i g h t s ,  the  IIK 47" was equipped x i t h  a 

movable machine gun of the  magazine type; 

Trans la t ion  by .Dwight Xiner , 
National  Advisory Co~ilmittee 
f o r  Aeronautics. 



N . A . C . A .  6 i r c r r f t  C i r c u l n r  No.100 Figs.1 & 2 ' 
. . 0 

C --- 

Length = 8 . 5 %  (28.05 f t  . )  
Height = 2 . 6 0 ~ 3  ( 5.53 f t  . )  

=12.40n,(40.68 f t . )  
=22.83nu(245.42 s ~ . f t . )  

I 

/' 

-- -- . 

F i g . 1  Gleva3ions  and pl221 of  t h e  K 47 p u r s u i t  a i rp lane.  

1-- 

Fig .  2 



I Safe ty  ?"p,ctor k t  poi l i t  o f  f z i lu re  = n ~ 1 2 . 5  
A0 

Fig .8  K 47 sa fe ty  f e c t o r  p l o t t e d  agstins%% f u l l  load(cas3 A )  
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