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DCjI?J;IER "SUTER'JVAL" CO:iC?ERCIAL SEAPLANE.' 

Two Rolls-Royce "Condor" 650 HP. Engines. 

I n  t h e  xontl? of Septercber, 1926, the  cons t ruc t ion  of a 

p ian t  f l y i n g  Soa t ,  f a r  area t e r  than t h e  well-kno*~rn Dornier l'lVal-, " 
was a p p r c e c h i n ~  conplet ion i n  the  Manzell f a c t o r y  of t h e  Dornier 

? f e t a l  Construction Co~pany a.t Fsiedrichsimf en. 

On Eovember 4, 1-926, t h i s  f lyin?; boat ,  t h e  Dor:qier "Super- 

w a l , "  ( ~ i ~ s .  1, 2, 3 ,  and 4) made a three-quartsr-hour exhi'oi- 

t i o n  f l i g h t  a.round Lake Constance (a Cistance of over 00 x i l e s )  

wi th  60 persons on Soarb.  This  reaarka-ble performance ca;.la 

f o r  more d e t a i l e d  information on t h i s  f l y i n g  boat .  

The "Super~val" is  similar t o  a11 o the r  Dorilier f l y i n g  bos.ts, 

i n  t h a t  it has a stepped h u l l  with i t s  l a t e r a l  s t a b i l i t y  aug- 

mented by a wing s tub  on each s i d e .  These s t a b i l i z i n g  f e a t u r e s  

a . re  necessary because, as compared with an  ord inary  boat ,  t he  

c e n t e r  of g r a v i t y  is  ra i sed  by t h e  power p lan t ,  which is  s i t u -  

a t e d  zbove t h e  wing, and t h e  g rea t  span of t h e  seaplane sakes it 

s l u g g i s h  on rough water. The e levated  p o s i t i o n  of t h e  wing and 

-oower p lan t ,  however, ~ r o t e c t  b o t h  from t h e  heavy seas .  The 

b r a c i n g  of each ha l f  of t h e  wing a t  about t h e  middle of i t s  over- 

hang by a o a i r  of streamlined s t r u t s  atta,ched t o  t h e  wing s p a r s  

renders  it ~ o s s i b l e  t o  cons t ruc t  t h e  wing with a moderately 

* From "I.F.W.It No. 21, 1926, and from a Circu la r  published by 
t h e  Dornier Company. 
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t h i c k ,  aerodynamically f a . v o r a b l e  c r o s s  sec t ion  of uniform -dimen-- 

s ions from the  ends t o  t h e  middle, i n  c o n t r a s t  1 4 t h  t h e  f u l l  

c a n t i l e v e r  type,  i n  which t h e  ming, due t o  t h e  s t r e s s e s  increas- 
?. 

i ng  toward the  middle, must cons tan t ly  increase  in dimensions 

arid weight up t o  the  ~ i d d l c ,  thus o f f e r i n g  more head' r e s i s t a n c e  

than the  s emicant i l-ever ~f the " Super;-~al" svhich, notwith- 

s t and ing  the r e s i s t a n c e  and 1,~eight of the  s t r u t s  themselves, is  

much b e t t e r  i n  t h i s  respect .  

The l o c a t i o n  of the  power p lan t  above t h e  miC-dle of t h e  ming 

does not nbcessa r i ly  l i m i t  it t o  only two engines i n  tandem, as  

two o r  eveh t h r e e  such double-engine 9ower p l a n t s  can be  in- 

s t a l l e d  on t h e  mic?dle . sec t ion  of the ~ i n g  a.t S u i t a b l e  d i s t a n c e  

from one another  a s  determined by t h 3  p r o p e l l e r  diameters.  Any 

good eligines can b e  i n s t a l l e d  a t  t h e  ya~ish of t h e  purchaser ,  pro- 

vided they f u r n i s h  a t o t a l  of 1400-2000 HP. Of course  any in- 

c r e a s e  i n  the  engine power a l s o  increases  the  enpty weight of 

t h e  seaplane,  but  the  c a r r y i n g  ca;pacity i s  increased in  a much 

g r e a t e r  degree, s i n c e  t h e  g r e a t e r  r e s e r v e  power enables t h e  sea- 

p lane  t o  take o f f ,  even from very rough water,  wi th  a g r e a t e r  

f u l l  load. The increase  in  t h e  nuwi5er of engines is  n a t u r a l l y  

accompanied by t h e  advantage t h a t  t h e  f a i l u r e  of one engine re- 

moves a smaller  f r a c t i o n  of t h e  t o t a l  Tower, so t h a t  t h e  a b i l i t y  

t o  remain i n  t h e  a i r  is  maintained even with g r e a t e r  loads.  

On t h e  f a i l u r e  of one of only two engines,  t h e  seaplane  can s t i l l  

keep i n  the  a i r  wi th  a t  l e a s t  two-thirds of the  usua l  load. 
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The f u l l  l oad  of the  "Super~:al" i s  almost 10  met r i c  tons 

(22045 lb.) o r  about 50% g r e a t e r  than tha t  of t h e  "\Val." yJi th  

t a o  Rolls-Royce "Condor" engines of 050 HP. each, it can a t t a i n  

about  t h e  same speed a s  the  ' l T N a l I '  v i t h  i t s  air-cooled B r i s t o l  

t ' e J ~ ~ i t e r l l  ens ines .  The h u l l  has the  imposing l e n g t h  of 23.5 

meters  (7'7 f e e t )  and a maximum vridth of 3.5 lneters (11 .5  f s e t )  

n i t h o u t  the v ing  s t u b s ,  which increase  i t s  ~ v i d t h  t o  a t o t a l  of 

7 . 5  meters ( 2 4 . 6  f e e t ) .  Immediately behind t h e  bow t h e r e  i s  a 

cab in  f o r  1 3  passengers .  B e h i ~ d  t h i s ,  on t h e  p o r t  s ide ,  i s  t h e  

p i l o t  rooE, which i s  entered through a narrow passage,  oppos i te  

vhich,  on t h e  s ta rboard  s i d e  and behind the  entrance t o  t h e  h u l l ,  

i s  t h e  t o i l e t  room. Next comes t h e  t ank  room, immediately under 

t h e  wing, and t h e  tvo-engine power p l a n t ,  wi th  a f u e l  capaci ty  

of 2000 km (1243 m i l e s ) .  Next i n  order  come t h e  baggage room 

and a cabin f o r  8 passengers .  Behind t h e  l a t t e r .  i s  t h e  m p t y  

, p o r t i o n  of t h e  h u l l  which can, however, b e  entered through sev- 

e r a l  manholes, f o r  making r e p a i r s .  The h u l l  i s  d iv ided  by bulk- 

heads i n t o  s e v e r a l  water- t ight  compartments, so t h a t  t h e  l e a k i n g  

of one compartment w i l l  des t roy  only a small f r a c t i o n  of t h e  

t o t a l  buoyancy. 

The arrangement of t h e  two p r o p e l l e r s  i n  taridem, ins tead  of 

a b r e a s t ,  has  not  been found t o  be de t r imen ta l  i n  any way s ince ,  

a l though the  pusher p r o p e l l e r  must work i n  t h e  s l i p  stream of 

t h e  t r a c t o r  p r o p e l l e r ,  it can f o r  t h i s  very reason e l iminate  t h e  

s p i r a l  motion of the  s l i p  stream produced by the forward propel-  
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l e r  Sy revolving in  t h e  oppos i te  d i r e c t i o n ,  as  is now done on 

s h i p s  with a gain i n  pomer, s o  t h a t  the  t o t a l  e f f i c i e n c y  is  not 

diminished as compared v i t h  p r o p e l l e r s  funct ioning  i n  the  f r e c  

a i r .  

The cen te r  of g r a v i t y  of the  power p l a n t  l i e s  d i r e c t l y  above 

t h e  C .  cr. - of t h e  w3ole seaplane,  so  t h a t  any d i f f e r e n c e  i n  w e i ~ h t  

of t h e  engines st ipula,ted S y  t h e  purchaser  mould not  a f f e c t  t h e  

c .g .  but 0x17 t h e  erript;~ weight. Likeyvibe, t h e  c.gd of' t h e  t ank  

room Ziea iiear tkdt of t h s  vhole seaplane,  so ths,t  t h e  decrease 

i n  the weizht of t h e  f u e l  d u r i n g  f l i g h t  does n o t  a f f e d t  t h e  equi-. 

l i b r ium of tke  seaplane.  It i s  necessary,  regardless  of the  

u t i l i z a t i o n  of the  rest of t h e  h u l l ,  Lo l o c a t e  the  tank room be- 

tween %he t ao  %a?n bulkheads which rece ive i  froin t h e  spa r s  and 

s t r u t s  the  l i f t i n g  f o r c e  of t h e  wing. Genera l l :~  f o u r  630- l i te r  

f u e l  tanks a r e  loca ted  on t h e  f l o o r  of t h e  tank  room and four  

2 8 5 - l i t e r  tanks  a r e  suspended from t h e  c e i l i n g  of t h e  room. 

This  f u e l  load of 3540 l i t e r s  (935 ga l lons )  veighs 2760 kg 

(6085 l b . )  i f ,  as i s  now customary, 40% of benzol i s  added t o  

t h e  gasol ine.  This q u a n t i t y  of f u e l  i s  s u f f i c i e n t  f o r  a non- 

s t o p  f l i g h t  of 3000-2200 k m  (1243-1367 mi les )  at  the  economical 

a i r  speed. 

This  complete sepa ra t ion  of the  f u e l  from the  engine s t i l l  

f u r t h e r  reduces t h e  f i r e  r i s k ,  which i s  a l ready  q u i t e  small  on 

a l l -meta l  a i r p l a n e s .  A geared -pump, d r iven  b y  a windmill,  pumps 

t h e  f u e l  i n t o  a small g r a v i t y  tank,  from which it flows t o  t h e  

ca rbure to r s .  
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For the  purpose of s l i g h t  r e p a i r s  dur ing  long  f l i g h t s ,  t h e  

tank  room i s  connected x i t h  t h e  engine n a c e l l e  by a v e r t i c a l  

passage,  i n  t h e  f r o n t  p o r t i o n  of which t h e r e  is a f r o n t a l  radi- 

a t o r  and vhich t ape r s  a t  t h e  r e a r  i n t o  a broad open s l o t  f o r  

t h e  6-ischzrge of the  a i r  heated by t h e  r a d i a t o r .  This s l o t  can . 

b e  closed,  however, vhen t h e  ou t s ide  temperature i s  low, thus  

reducing, on t h e  one band, t h e  s t rong  coo l ing  e f f e c t  of the  cold  

a i r  on the  mass f low and, on t h e  o the r  hand, enabl ing t h e  u s e  

of tlie beat ed a i r  f o r  manning t h e  passenger cabins.  

The p i l o t  room, tvhich is loca ted  i n  f r o n t  of the  tank room 

f o r  t h e  sake of b e t t e r  v i s i b i . l i t y ,  has  two s e a t s  and dual  con- 

t r o l  s and t h e  usua l  naviga t ion  instrument s and gauges . 
A very l a r g e  baggage and. m a i l  room i s  Iocated behind t h e  

t ank  room. For t h e  uniform d i s t r i b u t i o n  of t h e  vreight of the  

passengers ,  t h e r e  a r e  two passenger cabins,  one forward, and one 

r e a r ;  t h e  l a t t e r ,  accordiliw t o  t'ile wishes of t h e  purchaser ,  can 

b e  n u t  e i t h e r  immed-iately forward and a f t  of the  tank room o r  

with the  i n t e r p o s i t i o n  of t h e  p i l o t  and baggage rooms. 

A t  i t s  widest  p o i n t ,  t h e  h u l l  measures about 3 .5 rn (11.5 f t .  > 
so  t h a t ,  with p r a c t i c a l l y  t h e  same l eng th  of the  forward cabin, 

a v e r y  imposing room is  provided, i n  comparison wi th  present-day 

commercial a i r p l a n e s .  The l e n g t h  of t h e  h u l l  i s  23.5 m ( 7 7  f t .  ) ; 

t h e  span, 28.5 m (93.5 it. ) . Speeds of 190 and 210 krr~ (118 and 

130 miles)  p e r  hour a r e  a t t a i n a b l e ,  accordiiilg t o  t h e  engines 

i n s t a l l e d .  
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In  the  t e s t  f l i g h t s ,  t h e  "Superml"  has a l r eady  taken off 

wi th  a u s e f u l  load  of 6000 kg (13228 l b . ) ,  which i s  g r e a t e r  

than  i t s  empty ve ight  and a s s u r e s  i t  a radius of a c t i o n  of over 

4000 km (2486 m i l e s ) ,  a l though ~ i t h  a smal ler  u s e f u l  load. 

A s  shown i n  Fig. 8,  t h e  framework of the  h u l l  was assem- 

b l e d  upside down, the  bulkheads be ing  supported on beams, The 

s i d e s  and bottom were then covered ( ~ i ~ .  5 ) .  The h u l l  was then 

r a i s e d  and turned about i t s  l o n g i t u d i n a l  a x i s  (F ig .  1 2 ) ,  so as 

t o  b r i n g  t h e  s t i l l  uncovered top  s i d e  w@ ( F ~ Z .  6 ) .  A f t e r  the  top  

of t h e  h u l l  had a l s o  Seen covered, the  engine n a c e l l e  was in- 

s t a l l e d  above t h e  middle of t h e  now completed h u l l  ( F i g .  9 ) .  

A f t e r  the  encine n z c e l l e  had been braced ~ 6 t h  s t r u t s  a s i n s t  

t h e  h u l l ,  t h e  two engines were i n s t a l l e d .  Then t h e  f i n i s h e d  

wings mere a t t ached  and braced aga ins t  the  lower v ing  s tubs  by 

s t r u t s  a t tached a t  about the  cen te r  of each wing ( F i g .  9 ) .  

The engine n a c e l l e  had been p r e v i o l ~ s l y  cons t ruc ted  i n  a 

similar manner ( ~ i ~ .  11), by covering r e r t i c a l l y  placed bulk- 

heads (I?ig. 7 ) .  Fig.  10 shows t h e  s t r u c t u r e  of t h e  c e n t r a l  por- 

t i o n  of the wing between t h e  tmo s t e e l  spars .  The spars  a r e  

c o m e c  ted by b r idge- l ike  double r i b s ,  which determine t h e  shape 

t h e  wing. These double r i b s  a r e  braced aga ins t  one another  

by rods l y i n g  p a r a l l e l  t o  t h e  spars .  The perpendicular  d is -  

t ance  between t h e s e  rods i s  ma.intained by v e r t i c a l  rods.  The 

w i n g  structure-is--narmmpleted by a t t a c h i n g  t o  it the  closed 
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l ead ing  edge s t ruc tu re  and the  open t r a i l i n g  edge s t ruc tu re  

ready t o  be covered with f a b r i c .  

General Charac te r i s t i cs  

Length of hu l l  23.5 m (?7..0 f t . )  

Width of h u l l  without wing s tubs  3.5 " (11.5 I' 1 
Width of h ~ l l  with wing s tubs  7.5 " (24.6 " 1 

Span 28 .5  I' (93 .5  ! I . )  

Weight of f u e l  2760 kg (6085 lb.! 

Fuel load 3540 l i t e r s  . ( 3 3 5  gal . )  

Fu l l  load almost 10 metric tons (22,046 lb.  1 

Performance 

Speeds 190 and 210 km/hr (118 and 130 Y.P. H.) 

Transla t ion by Dwight M .  Niner, 
Wat ional  Advisory Committee 
f o r  Aeronautics 







Fir.7 Durelumin bulkhead of Po rn i s r  Suparsa l  oecsplane Fig.10 Xing otrua:ure of Cornier  Superaal aezplane .  - 
e a a i l v  l i f t e d  bv one man no t s i t he t sn l i nR  Its 

Fig.8 S t r u c t u r e  of passenger  c&biR of CoroiQr 6-V ~ m l  y i g . l l  s t r u c t u r e  of engine  naca l l e (o f  Cornier  Super,wal 
seaplane .  aezplsne)  w i t h  plyilood cover ing on t h r ee  s i d e s .  

po>s Off ice  f iA.c .A. ISZ7 




