


TjATIONAL ADVISORY COl.Dd ITTEE FOR AERONAUTICS . 

AIRCRAFT CIRCULAR NO. 56. 

TRAINING AIRPLANE llARADO SC I."* 

The "Arado SC 1" is  a  staggered overhung b ip lane .  It was 

designed e s ~ e c i a l l y  t o  meet t h e  requirements f o r  t r a i n i n g .  Due . 

t o  i t s  great s t r e n g t h  and maneur~erabi l i ty  i t  is, however, wel l  

adapted t o  s t u n t  f l y i n g .  I t  has exce l l en t  f l i g h t  c h a r a c t e r - i s t i c s .  

I t  can e a s i l y  and s a f e l y  perform s t u n t s  of every desc r ip t ion .  I n  

every p o s i t i o n  t h e  a i r p l a n e  l i e s  f i r m l y  i n  t h e  a i r ,  t h e r e  be ing  

no danger of a n  involuntary  s l i p  o r  sp in .  Even s t a l l e d  f l i g h t  

ha rd ly  d i s t u r b s  i t s  equi l ibr ium. The c o n t r o l s  a r e  a l l  e a s i l y  op- 

e ra ted .  I n  t h e s e  excel len t  c h a r a c t e r i s t i c s  t h e  "SC 1" c l o s e l y  

resembles t h e  "S 1," from which i t  was developed. 

Good v i s i b i l i t y  downward i s  af forded by the  s t agger  of t h e  

wings; upward, by a cutaway i n  the  upDer wing.. I n  cont ras t  with 

t h e  'IS I ," t h i s  b i p l a ~ e  has IT-struts. The s t a b i l i z e r  can be ad- 

jus t ed  during f l i g h t ,  so a s  t o  preserve  the  equilibrium f o r  any 

d i s t r i b u t i o n '  of the  load .  The f u l l y  loaded a i r p l a n e  requi res  a 

take-off run of about 4 0  m (262 f t . ) .  Landing is  easy, s i n c e  

t h e  a i r p l a n e  does not l o s e  i t s  balance,  even i n  hor i zon ta l  glid- 

i n g  f l i g h t .  I t  can be e a s i l y  maneuvered on the  ground without 

e x t e r n a l  a id .  

The wings have a wood franework c o n s i s t i n g  of two spa r s  

joined by r i b s .  The spars have the form of box g i r d e r s  and a r e  

*From llFlugwoche,u June 22, 1927, pp. 246-249. 
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made of Ayoericar, spruce and b i r c h  plywood. Both upper a.nd lower 

f l a n g e s  a r e  b u i l t  up with g l h l d  s t r i p s  t b  avoid d e f e c t s  i n  the  

~vood. The r i b s  a r e  s t rong,  "cough e a s i l y  made, and a l l  d i s t o r -  

t i o n  and warping is el iminated.  The wings a r e  covered with ply- 

mood frori the  top  of t h e  f r o n t  spar  t o  t h e  bottorfl of t h e  rear 

spa r .  This covering takes t h e  p l a c e  of i n s i d e  Srac ing .  The re- 

maining wing su r face  i s  covered with l i n e n ,  which i s  a t tached i n  

such manner t h a t  i t  can be removed and replaced without in jury .  

The f a b r i c  f a s t en ings  a r e  attached. t o  t h e  r i b s  57 a s p e c i a l  de- 

v i c e ,  so  that t h e  covering does not  s lacken,  even a f t e r  long  use.  

The continuous overl~ung ugper wing i s  a t t ached  t o  the  cab- 

ane a t  four  points .  The lower wing i s  a l s o  continuous. It is 

a t t a c h e d  t o  t h e  bottom of t h e  fuse lage  by f.our b o l t s .  The wing- 

suspension and end-strut  f i t t i n g s  on bo th  mings a r e  made from 

duralumin. To prevent  the  sockets  from enlarg ing  they  a r e  f i t t e d  

wi th  s t e e l  l i n i n g s .  The obl ique  N-struts a r e  made from stream- 

l i n e d  tubing and absorb t h e  t o r s i o n  of t h e  wings. The upper 

wing i s  provided with long  narrow a i l e r o n s .  

The fuse lage  framework i s  welded from s t e e l  tubing and braced 

with s t e e l  wires.  The s i d e  walls and top of the  fuse lage  ake 

covered with l i n e n .  Flapping and wearing of t h e  l i n e n  cover a r e  

prevented by sewing i t  t o  l o n g i t u d i n a l  s t r i p s .  Spec ia l  importance 

w a s  a t tached t o  having the  l i n e n  covering e a s i l y  removable and re- 

p laceable .  From the  obse rve r ' s  coc1rpj.t back, the  top  of the  fuse- 

l a g e  is  covered sri th removable shee ts  of plywood. This  covering 

can be  quiclrly removed, a f t e r  loosening two quick-act ion fasten- 
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ings,  so as t o  render t h e  i n s i d e  of the  fuse lage  and the  s t e e r i n g  

c o n t r o l s  r e a d i l y  a c c e s s i b l e  f o r  inspect ion  and r e p a i r s .  The 

cowling of t h e  p i l o t t  s and pupil" cockpi t s  i s  made from sheet  

aluminum and i s  e a s i l y  removable through quick-action fasten-  

ings.  Vibra t ion  of t h e  s h e e t s  i s  almost e n t i r e l y  prevented. 

The uphols tery  on t h e  edges of t h e  openings i s  s t rong  and is ren- 

dered very e l a s t i c  by rubber l i n i n g s .  The f l o o r  of t h e  p u p i l ' s  

coc?qit i s  exchangeable. It provides t h e  s t i f f e n i n g  i n  t h i s  re- 

gion. To f a c i l i t a t e  t h e  i n s t a l l a t i o n  of the  lower wing, t h e  

junct ion  f i t t i n g s  have t h e  form of b racke t s  on t h e  s i d e  walls 

of t h e  fuselage.  

The engine support  i s  constructed from st e e l  tubing  and i s  

a t t a c h e d  with f o u r  b o l t s  t o  t h e  bow of the  . f ~ s e l a g e .  The engine 

r e s t s  on two long i tud ina l  g i r d e r s .  The b e a r i n g  su r faces  a r e  

e l a s t i c a l l y  supported,  so as t o  damp t h e  passage of t h e  vibra- 

t i o n s  from t h e  engine t o  i t s  support .  The p i l o t t  s cockpit  i s  

separa ted  from t h e  engine by a f i r e  xrall. A l l  p i p e s  and rods 

pass ing  through t h e  f i r e  w a l l  a r e  made f i r e p r o o f .  The engine 

cowling c o n s i s t s  of aluminum shee t s  e a s i l y  removable through 

quick-act ion fas tenings .  The carbure tors ,  magnetos and spark 

p lugs  a r e  r e a d i l y  a c c e s s i b l e  through p o r t s .  

The N.K.F .  r ibbed r a d i a t o r  i s  d i s t ingu i shed  by i t s  small 

otreisht, small a i r  r e s i s t a n c e  and f a c i l i t y  of r e p a i r .  It is in- 

s t a l l e d  i n  the  lower p a r t  of t h e  fuse lage  near  t h e  engine. A 

l a r g e  water tank i s  loca ted  above t h e  cam s h a f t .  It i s  s o  con- 
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s t r u c t e d  a s  t o  prevent t h e  s p i l l i n g  of the  water. 

Two main f u e l  tanks holding 140 l i t e r s  (37 ga.llons) each 

and two emergency tanks of 65 l i t e r s  (17 ga l lons)  each a r e  sit- 

u a t  ed i n  the  upper vicg.  A l l  t h e  f u e l  tanks a r e  suspended by 

s t e e l  s t r a p s .  Leaks a r e  avoided by t h i s  arrangement Any over- 

f low of the  f u e l  dur ing  f l i g h t  i s  prevented by a simple device. 

The r i g h t  and l e f t  p a i r s  of tanks  each have a common f u e l  S u g e .  

These gauges a r e  so  cons t ruc ted ,  on t h e  b a s i s  of extensive ex- 

per imenta t ion ,  as t o  prec lude  t h e  p o s s i b i l i t y  of f a i l u r e .  The 

gauges can be e a s i l y  read by both  occupants of t h e  a i rp lane .  

The o i l  t ank  i s  i n s t a l l e d  behindi  t h e  f i r e  w a l l  and i s  sus- 

pended l i k e  the, f u e l  tanks.  The q u a n t i t y  of o i l  is  indica ted  

by a f l o a t .  

The landing  pear - c o n s i s t s  of four  forward s t r u t s  i n  t h e  form 

of an 14, two a f t e r  s t r u t s  with shock absorbers  and an a x l e  

with s t reamlined f a i r i n g .  The wear of She rubber shock absorb- 

e r s  i s  small and e a s i l y  recognizable.  The rubber cable  can be 

r e a d i l y  exchanged, 

The cons t ruc t ion  of t h e  t a i l  sk id  received s p e c i a l  a t t en -  

t i o n ,  both t h e  sk id  Droper and i t s  shoe b e i n g  r e a d i l y  replacea- 

b l e .  The rubber shock absorber  can be e a s i l y  exchanged. It i s  so 

cons t ruc ted  t h a t  t h e  load is evenly d iv ided  betmeen t h e  strands, .  

thus  insur ing  minimum wear. I n  case t h e  rubber cables  f a i l ,  

o t h e r  cabl-es p r o t e a t  t h e  fusela,ge from i a j u r y .  An emergency 

sk id  is  ~arelded t o  t h e  s t e r n  of the  fuse lage  frame. 
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Each. member of t h e  t a i l  group has a s t ee l - tub ing  framework 

covered mith l i n e n .  The s t a b i l i z e 2  is  divided.  The e leva to r  is  

continuous and balanced, and is  o$erated by rods. The rudder is  

balanced and i s  ac tua ted  cables  and pedals .  

The p i l o t t  s cockpit  i s  behind the  engine, and t h e  observer 's  

cockpi t  i s  behind t h e  fornfier. The instruments  f o r  t h e  cont ro l  

of t h e  engine and a i r p l a n e ,  except t h e  compass, a r e  a l l  loca ted  

t h e  instrument board i n  t h e  p i l o t  s cockpit .  The compass is 

l o c a t e d  i n  t h e  upper wing, tvhere it i s  p l a i n l y  v i s i b l e  t o  both  

occupants and where i t  is l e s s  a f f e c t e d  by the  metal  p a r t s  of 

t h e  a i rp lane .  

The gas t h r o t t l e  and i @ i t i o n  con t ro l ,  as l ikewise  t h e  f u e l  

cock and f i r e  cock, can be operated,  through rods, by e i t h e r  oc- 

cupant. The f u e l  cocks a r e  so constructed as t o  prevent a l l  

1 eakage and a f t  er-dripping. The s t a r t e r ,  igni.t ion and r a d i a t o r  

s h u t t e r  a r e  a l l  cont ro l led  from t h e  p i l o t  s cockpi t .  By the  in- 

s t a l l a t i o n  of a f i r e  e x t i n p i s h e r ,  operated from t h e  p i l o t 1  s s e a t ,  

ca rbure to r  and engine f i r e s  can b e  smothered. 

The s t e e r i n g  cont ro l  i s  dual.  The a i l e r o n s  and e leva to r  a r e  

ac tua ted  by con t ro l  s t i c k s ,  and the  rudder by pedals ,  which a r e  

ad. justable  as regards t h e i r  d i s t a n c e  from the  seat.,  The a f t e r  

con t ro l  s t i c k  can be  e a ~  i l y  removed f o r  o t h e r  u s e s  of t h e  air- 

plane.  The s t e e r i n g  con t ro l s  of Arado a i r p l a n e s  can be  regarded 

a s  i d e a l ,  only a few a i r p l a n e s  having such convenient arrange- 

ments. 
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E i t h e r  ~ o s e - o r  ta i l -heaviness ,  due t o  t h e  load  d i s t r i b u -  

t i o n ,  can Se  e a s i l y  remedied by t h e  p i l o t  dur ing  f l i g h t ,  by means 

of t h e  a d j u s t a b l e  s t ~ b i l i z e r .  Moreover, t h e  pup i l  can b e  shown 

dur ing  f l i g h t  t h e  d i f f e r e n c e  between nose- and t a i l - h e a ~ i n e s s .  

Both s e a t s  a r e  made from sheet  aluminum and a r e  a d j u s t a b l e  

as regards he ight .  Space is  provided i n  t h e  back of each s e a t  

f o r  a parachute.  The s t r a p s  a r e  shoulder s t r a p s  a,nd can b e  

qu ick ly  and s u r e l y  unbuckled by a handrgrip.  

The a i r p l a n e  can be converted i n t o  a touring,  photographic 

o r  surveying p lane ,  by s u b s t i t u t i n g  a s p e c i a l  sea t  f o r  the  nor- 

mal s e a t  in  t h e  o b s e r v e r t s  cockpi t .  Even t h e  f l o o r  i s  exchange- 

a b l e  f o r  t h i s  purpose. Furthermore, t h i s  a i r p l a n e  can a l s o  b e  

used  f o r  t h e  r ap id  t r a n s p o r t a t i o n  of goods, s ince  t h e  observer ' s  

cockpi t  i s  1.75 rn (5.74 f t . )  long, 0,73 m (2.4 f t . )  wide, and 

0.83 m (2.72 f t . )  high. 

This  a i r p l a n e  is  constructed i n  t h e  most c a r e f u l  manner i n  

every d e t a i l .  I t  is e s p e c i a l l y  dis t inguished.  by i t s  exce l l en t  

mrorkmanship, which i s  guaranteed by t h e  c a r e f u l l y  se lec ted ,  

t r a i n e d  and- experienced personnel-  Each d e t a i l  i s  t h e  r e s u l t  of 

years  of experience* The many small d e f e c t s ,  so common on air- 

p lanes ,  have been completely eliminated. Th i s  a i r p l a n e  was de- 

s igned by our engineer,  Walther Rethel, Many of t h e s e  a i r p l a n e s  

a r e  a l r eady  in  use  as t r a i n i n g  and t o u r i n g  planes.  
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C h a r a c t e r i s t i c s  of t h e  "Arado SC I" 

( ~ n g i n e :  230 HP. 3 .  I V " )  

. 

Length 

Height 

Span of upper wing 

Span of lower wing 

Area of upper 

Area of lower ving 

T o t a l  wing a rea  

Area, of s t a b i l i z e r  and 
e levz t  o r  

Area of f i n  and rudder 

Weight, empty 

Useful  load 

IVing loading  

Power loading  

( 31.82 f t . )  

( 10.17 " ) 

( 42.06 " ) 

( 29.99 " ) 

(210.97 sq. f t .  ) 

(104.63 ) 

(315.60 " ) 

.a 

Performances with 230 HP. "B.IVI.W. IV'I Engine 

F l i g h t  dura t ion  under f u l l  load  6 liours 

Maximum speed i n  hor i zon ta l  f l i g h t  183 h / h  (114 r i i o / h r e )  

Landing speed 8 5  I' ( 53 " 

I C z i l i n g  5200 m 
I 

( 1 7 , 0 6 ~  f t . )  

I Climbing time b etrveen 1000 and 2000 m ( 4.5 minutes) 

Trans la t ion  by  Dwight M. Miner, 
I Nat ional  Advisory Cmimittee 

f o r  Aerona.utics. 






